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Purpose: To study the feasibility of first, reaching functionally declined, but still independent
older persons at risk of falls through their general practitioner (GP) and second, to reduce their
physiological and psychological fall risk factors with a complex exercise intervention. We
investigated the effects of a 16-week exercise intervention on physiological (function, strength,
and balance) and psychological (fear of falling) outcomes in community-dwelling older persons
in comparison with usual care. In addition, we obtained data on adherence of the participants
to the exercise program.

Methods: Tests on physical and psychological fall risk were conducted at study inclusion,
and after the 16-week intervention period in the GP office setting. The 16-week intervention
included progressive and challenging balance, gait, and strength exercise as well as changes to
behavioral aspects. To account for the hierarchical structure in the chosen study design, with
patients nested in GPs and measurements nested in patients, a three-level linear mixed effects
model was determined for analysis.

Results: In total, 33 GPs recruited 378 participants (75.4% females). The mean age of the
participants was 78.1 years (standard deviation 5.9 years). Patients in the intervention group
showed an improvement in the Timed-Up-and-Go-test (TUG) that was 1.5 seconds greater than
that showed by the control group, equivalent to a small to moderate effect. For balance, a rela-
tive improvement of 0.8 seconds was accomplished, and anxiety about falls was reduced by
3.7 points in the Falls Efficacy Scale—International (FES-I), in the intervention group relative
to control group. In total, 76.6% (N = 170) of the intervention group participated in more than
75% the supervised group sessions.

Conclusion: The strategy to address older persons at high risk of falling in the GP setting
with a complex exercise intervention was successful. In functionally declined, community-
dwelling, older persons a complex intervention for reducing fall risks was effective compared
with usual care.

Keywords: complex exercise intervention, functional declined community-dwelling older

persons

Introduction

In community-dwelling older persons, falls pose a major threat to function and inde-
pendence. Falls are a common cause for nursing home admission and health care uti-
lization in this population.'= It is a common understanding that about 30% of persons
65 years and older experience a fall at least once a year, with a high percentage of
these persons even falling several times per year.* The incidence of falls, as well as
fall-related injuries, increases with age.* Therefore, fall prevention is an important
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component in a society facing an increasing fall-related
burden on the public health care system.°

Clinical trials have shown that effective fall prevention
interventions include balance training in combination with
strength training.%” In contrast to this evidence, the imple-
mentation of broad ranging fall prevention programs is rare,
and the challenge remains to deliver the most effective inter-
vention to the right target group of older persons.?

The implementation process for effective intervention
strategies is hampered by different barriers. One important
barrier is the attitude of the older person him- or herself, and
the other barrier might be the pathway of the implementa-
tion process. Research has demonstrated that over 50% of
older persons offered an exercise program for fall prevention
refused to take part,” and uptake rates are sometimes less than
10%.'%!" To increase the uptake rate, different strategies are
feasible. One strategy could be to utilize the pathway of the
general practitioner (GP) office setting to target at-risk older
persons. GPs might be the key persons to motivate at-risk
older persons to participate in exercise programs for multiple
reasons: research has demonstrated that older persons see
their GP on a regular basis, view their GP as a very important
source of health-related information, and value their advice."?
GPs are mostly familiar with the daily routine and needs of
their older patients, but in contrast, only few studies have
investigated fall prevention programs in the GP setting.'
For German GPs, the Geriatric recommendations dictate
that'* in persons 65 years and older, fall history during the
past 6 months should be assessed at least once each year. A
recent study in Germany found that 83% of the GPs were
unaware of the recent falls of their patients in the previous
6 months." These results illustrate the need to include GPs
in fall prevention research targeting older persons at high
risk of falling.

In this paper, we investigated the effects of a previously
validated 16-week complex exercise intervention targeting
community-dwelling older persons at high risk of falling,
in the GP setting. We compared the effects of the exercise
program on physical and psychological fall-risk outcomes in
the intervention group (IG) with the group receiving usual
care. The outcomes were balance, strength, function, and fear
of falling. All fall-risk outcomes were measured at the start
of the study and after the 16-week intervention. In addition,
we obtained data on adherence to the exercise sessions by
the included older persons. Furthermore, this paper presents
in-depth information on the complexity and necessity of the
exercise program, including the different components of

the exercise program and the challenges in the recruitment
process, for both the GPs and at-risk patients.

Methods

Study design

The study protocol (PreFalls NCT01032252) we used has
been previously published and no changes were made.'
In short, it was a controlled, multicenter, prospective study
design with an equal cluster, random allocation of participat-
ing GPs to a complex intervention or usual care control group
(CG). The effects of the complex 16-week exercise interven-
tion on physical and psychological fall risks outcomes were
investigated. The number of falls and rate of fallers at 12 and
24 months postintervention will be obtained. Participating
patients of the included GPs were tested at four points: at
baseline (T0); after the intervention (T1); 12 months after
baseline; and 24 months after baseline. The study protocol
was approved by the Ethics Board of the Faculty of Medicine
of the Technische Universitidt Miinchen. The study was con-
ducted according to the Helsinki Declaration. In this paper,
the effects of the 16-week intervention on fall risk and the
physical and psychological outcomes between TO and T1
were reported.

Participants — recruitment of GPs

and cluster randomization

GPs were recruited through local “quality” peer groups,
from networks affiliated to the Institute for Family Medicine
of the Technische Universitdt Miinchen and by the Institute
of Sport Science and Sports of the University of Erlangen-
Nuremberg, as well as through additional advertisement in
German medical journals.'® GPs were invited to participate
in the study by an invitation letter, and in case of no reply,
contacted via telephone. All the participating GPs took
part in an educational workshop lasting 3.5 hours. The
workshop provided the GPs and one of their staff members
with information regarding the study, including the objec-
tives, definition of falls used in the study, and topics of the
intervention. In addition, GPs and their staff members were
trained in the testing procedure and management of the fall-
risk assessment. GPs gained Continuing Medical Education
(CME) points for attending the workshop.' With regard to
implementation of fall risk assessment in the GP setting and
sustainability strategies, no incentives were provided for the
GPs for study participation and testing procedures (due to the
current health systems structure in Germany). After attending
the educational workshop, the GPs were randomized either to
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the intervention or the CG and started to recruit their patients.
Randomization was conducted by a blockwise randomiza-
tion list for both coordination centers, by a statistician who
was otherwise uninvolved in the study at the time. Neither
the GP nor staff members were blinded to the randomization
allocation — blinding for the testing procedure is not feasible
in an exercise intervention study because participants in the
exercise intervention arm would tell their GPs what they were
doing. Cluster randomization was the best solution to avoid
contamination of the CG."

After the randomization process, each GP received a list
with the personal identification number IDs for the recruit-
ment of their future participants.

Participants — recruitment of patients

GPs or trained staff members in the participating practices
approached eligible functionally declined, community-
dwelling patients in their respective settings for participation
in the study. The approach was based on self-selection as
well as patients records, and final inclusion was based on
the objective fall risk assessment.

The inclusion criteria were defined as: aged 65 years
and older; reporting one or more falls in the past 12 months
and/or fear of falling and/or physical fall risk obtained with
the fall risk assessment (described further down); a cutoff
score of <10 seconds for the strength and function tests; and
self-reported or measured balance impairments.'® At least
one inclusion criterion had to be fulfilled to take part in the
study. All patients were required to sign informed consent
forms before they were tested in their GP’s office setting.'®
All participants had to be mobile eg, able to stand alone and
walk alone or with an assistant device. Participants could not
be wheelchair-bound. Sample size calculations were based
on fall reductions and showed that about 382 participants
were needed.'

Recruitment of the fall intervention

exercise instructors

The intervention instructor was either recruited by the par-
ticipating GP or by the local study coordinator. The instructor
was either an experienced physiotherapist or sports scientist. !¢
For standardization of the multicenter intervention, all the
instructors took part in an 8-hour educational workshop, in
which they were trained to apply the standardized complex
exercise program, as well as given background information
of the study, eg, objective of the study, tests used, and fall
definition.'® In contrast to the GPs, the exercise instructors

were reimbursed for their sessions, in accordance with the
German national standards. To avoid testing bias, the exer-
cise instructors were not involved in the testing procedure.
Realization and the subjective experience of the instructors
were obtained with a questionnaire after the exercise pro-
gram ended.

Testing procedure

After signing the informed consent sheet, the eligible patient
was tested by the GP or the trained staff member to ensure the
inclusion criteria and obtain the base line status. In case of
problems with the testing procedure due to a time restriction,
the regional coordination team supported the testing process
for that specific GP. All GPs collected the testing protocol
and data and then sent all the documents via postal service to
the regional coordination center. The regional coordination
center paid for the postal service and entered the data into
the common database. All data management was handled at
the coordination centers, in a common database.

Testing in the IG and CG, for physical and psychological
fall risk, was conducted at TO and at T1.

The testing was split between the GPs, who managed
medication and chronic diseases, and the trained staff mem-
ber, who managed the questionnaires and physical perfor-
mance tests. Each GP setting had one trained staff member
who was responsible for the testing procedure throughout the
study and to whom the testing material was sent. Each GP
received, in addition to the training, a standardized test pro-
tocol to ensure the reliability of outcome measurements.

Fall risk assessment

A series of physical performance tests was administered
in the GP setting to evaluate the fall risk.'® The Timed Up
and Go test (TUG)", the five repetition Chair Stand Test
(CST)", and a modified Romberg test (mod Rom) were
used for physical fall risk assessment. For psychological
outcomes, the German version of the Falls Efficacy Scale —
International (FES-I) was used.'® The TUG was performed
over a 3-meter course, and staff members had to note the
use of walking aids in the testing protocol. The participant
was asked to walk as fast, but safely as possible. Time was
taken in seconds with a stop watch. The five repetitions CST
was performed with arms crossed over the chest. The time
it took to stand up and sit down five times was measured
in seconds by a stopwatch.!'® Again, any deviation from the
testing protocol had to be noted by the staff member. In case
five repetitions were not possible due to the limitation of the
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participants, the numbers of chair rises had to be reported.
The mod Rom measures static balance in three conditions:
feet side by side, semitandem, and tandem stance, for ten
seconds in each position. Fear of falling was assessed with
the German FES-I.'°

Intervention

The complex exercise program was based on a formerly
established effective exercise program.?*2! It was developed
following a biopsychosocial approach, enhancing resources
in older, community-dwelling persons.?! Participating
patients of the randomized intervention GPs were orga-
nized in groups of 5—15 older persons. The intervention
included a combination of 28 supervised and unsupervised
sessions. Sixteen sessions, once per week for 60 minutes,
were supervised, and the participants added at least one
unsupervised session starting from week 5. Adherence to
each supervised and unsupervised session was taken with
a standardized protocol and procedure by the exercise
instructors. The supervised interventions took place in a
community house, church location, or at the place of the
exercise instructor that was near the GP setting. Each super-
vised session started with a short, 5-minute discussion to
introduce the topic of the session and address participants’
well-being and questions, followed by a 10-minute warm
up phase, leading to a 30—40 minute conditioning period,
followed by a 5—10 minute cooling down and closing phase
with relaxation and discussion between the participants
and instructors about the experience. During the exercise
program, local transportation service was provided for
the participants, when necessary to be able to attend the
group-based sessions. The group-based intervention fol-
lowed standardized protocols for comparable conditions, but
with as much variety as possible to address the individual
needs of participants. A third party insurance was provided
to the instructors, as well as to the participants, in case of
adverse events.

We defined our exercise intervention as a complex inter-
vention due to the fact that it included several interacting
components (some with behavioral aspects) on the part of
the exercise instructor as well as the participants, number
of groups being targeted by the exercise program, different
outcomes, and a high degree of flexibility for tailoring the
exercise to the participant’s individual level.! The complex
exercise program (Table 1) targeted the most important fall-
risk factors, balance and gait limitation and muscle strength
of the upper and lower extremities. In addition, body aware-
ness, motor coordination, self-efficacy components, and

Table | Main intervention components and their frequency per
group-based intervention

Month
|

Intervention components Total

Strength training? 2
Challenging balance training 2

— NN | N

Functional training®
Gait training | |
Body awareness® | |
Fall risk education® | 2

W NN — 0 o0

Home program? | | 2

Notes: *Progressive upper and lower body strength exercises and stretching
exercises; “functional training included eg, getting up from the floor; caddressing
misconceptions about fall risk, attitudes about falls, thoughts and concerns about
falling, negative and positive thinking patterns, and potential environmental fall
hazards; “brochure describing how to perform the strength, balance, and gait
exercises safely and regularly.

small group dynamics games were included. The exercise
was performed mostly in standing position. Modifications
to the original exercise program?2! were made by exercising
only with body weight and without additional materials. The
strength exercises were performed with increasing progres-
sion by changing frequency, speed, and range of movement.
Intensity was controlled with the Borg Scale,? an evaluated
self-perceived exhaustion scale, to avoid negative events.
The balance exercise included challenging conditions (eg,
eyes open versus closed, reduction of base of support), and
training regarding postural strategies (ankle, hip, and step
strategies). The gait exercise contained different rhythmi-
cal, spatial, and temporal components, as well as a dual task
condition, eg, walking and talking, and combination of gait
and arm movements. At the start of the exercise program,
participants were allowed to use walking aids if needed, but
throughout the intervention, the use of walking aids during
exercise was reduced.

To address the psychological fall risk dimension, sessions
for behavioral changes and attitudes were also included in the
complex exercise intervention. The sessions on psychologi-
cal aspects were also part of the formerly evaluated exercise
program.?!

To sum up, the complex exercise program addressed
the biopsychosocial health resources of the participants and
empowered their independence by including elements of
patient education with regard to behavioral changes.

In order to perform the home-based unsupervised exer-
cises, participants were provided a booklet with written
instructions, safety issues, and pictures about how to do
the exercise in their home. The booklet included a training
schedule, which the participants could use. The exercises in
the booklet were introduced in the group-based sessions and
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were occasionally integrated, as well as recalled, at the end
phase of the intervention, to ensure familiarization.

To ensure comparability between the different IGs, close
contacts were maintained between the local study coordina-
tor and the instructors. After the intervention, instructors
filled out a questionnaire to provide subjective information
on their experience in managing the complex intervention
program.

The CG did not receive any intervention but continued
seeing their GPs with their usual care procedures.

Statistical analyses
The focal interest here was to investigate the effects of the
applied intervention on change in general fall risk, expressed
in several assessments previously described. To account for
the hierarchical structure in the chosen study design with
patients nested in GPs and measurements nested in patients,
a three-level linear mixed-effects model was determined for
analysis. Per considered outcome measure (TUG, CST, mod
Rom, FES-I) one model was created, with time and IG as
experimental factors. Differences in change over time were
represented by the group-by-time-interaction effect, which
was the primary interest. None of the four outcome models
showed the third level of GPs as relevant in either explaining
a notable amount of variance or accomplishing independent
identical normal distributed residuals. Hence, two-level
models were sufficient to represent the data structure while
preserving parsimony. For all four considered outcome
measures, a random intercept and random slope model was
deemed appropriate. Because there were only two measure-
ments per outcome, linear change from baseline to follow
up was fitted saturated, which is comparable to an analysis
of covariance, if no random effects were present.

Data were analyzed with R environment for statistical
computing (Institute for Statistical Computing, Vienna,
Austria).

Results

In total, we sent out 896 invitation letters to GPs. Twenty-
two GPs (2%) agreed to participate after the invitation
letters and personal contact. A further eleven GPs agreed
to take part in the study after telephone contact, leading
to a total number of 33 GPs. No systematic data was col-
lected on the reason for declining, but in the telephone
contact, the most common reasons for not taking part were
lack of time, interest, and incentives, which is in line with
the reasons provided by an earlier study.'?> The 33 GPs
recruited 378 participants meeting the inclusion criteria.

No systematic data was collected about whether invited
patients declined to take part in the study, but reasons
reported by GPs to the study coordinators were: regarding
group exercise as a burden and not enjoyable, low functional
status, caring for spouse or other family members or not
viewing themselves as at risk of falls. These arguments are
in line with other, systematically collected information.’
Figure 1 shows the flow of the study.

The characteristics of the patients are presented in Table 2.
In total, 16 trained exercise instructors provided the exercise
intervention in 20 groups.

In three of four short-term targeted outcome measures
(TUG, mod Rom, FES-I) statistical analysis showed sig-
nificant differences in the mean change, between the IG
and CG. Table 3 shows mean differences in the change
obtained from the fitted models beta-coefficients of the
interaction terms, with standard errors, Bonferroni-corrected
95% confidence intervals (Cls), and P-values for the four
outcome measures. Cohen’s d effect sizes were calculated
for reasons of comparability. Patients in the IG showed
improvement in the TUG that was 1.5 seconds greater
than showed by patients in the CG, which is equivalent to
a small to moderate effect, as defined by Cohen.? Also in
the mod Rom tests, a significant relative improvement, of
0.8 seconds, was accomplished compared with CG. For the
CST, no significant differences were found between the 1G
and CG (1.2 seconds difference).

The overall score of the psychological risk factor — fear
of falling — was significantly reduced by 3.7 points in the
FES-I questionnaire, in the IG relative to CG.

Mean trajectories in all four considered outcomes of both
groups can be viewed in detail in Figure 2 (dotted lines). Box
plots represent the distributions of the each of the measures
at pretest (T0) and retest (T1).

Adherence to intervention

In total, 76.6% (N = 170) of the IG participated in more than
75% of the supervised group sessions. Only 2.7% (N = 6)
missed the supervised training sessions due to sickness. Of
all participants, 55.6% reported that they trained according
to the protocol while unsupervised. Of these, 6.6% (N = 15)
trained unsupervised between one and five times during the
intervention phase, 8.6% (N = 19) trained six to eight times,
24.3% (N = 55) trained nine or ten times, 18% (N = 40)
trained eleven times, and 12.6% trained 12 times. No adverse
events were reported for the intervention sessions. In three
training groups, transportation had to be provided for the
participants to take part at each session.
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Start of study

Recruiting GP via post, telephone,
networks and quality circles, and medical
journals

Cluster randomization in Erlangen
Six educational workshops with 18 GPs;
GPs randomized on a 1:1 basis (nine per

group) to provide either intervention or
usual care (control), by a third party

Two in

Drop out GPs

Three in the CG

the IG;

Cluster randomization in Miinchen
Seven educational workshops with 22 GPs;
GPs randomized on a 1:1 basis (eleven per
group) to provide either intervention or usual

care (control), by a third party

Drop out GPs
One in the IG;
One in the CG

Recruitment of patients (by 13 GPs)
85 patients in the IG (ten to 16 patients
per GP setting); 71 patients in the CG
(seven to 23 patients per GP setting)

Recruitment of patients (by 20 GPs)

137 patients in IG (five to 32 patients

per GP setting); 85 patients in the CG
(four to 15 patients per GP setting)

Baseline data
(T0) 378 patients: (IG, N = 222) (CG, N = 156)

16-week intervention
N = 12 did not participate;
N = 29 participated in one to nine sessions;
N = 181 participated in more than ten of the
16 sessions

Drop out T1
IG:N=27
CG:N=7

Drop out T1
IG:N=11
CG:N=8

T1: 325 patients: N = 184 IG, N = 141 CG (usual care)

Figure | Flowchart of the study.
Abbreviations: CG, control group; |G, intervention group; GP, general practitioner; TO, baseline; T1, after the intervention.

Table 2 Demographic variables of participants at baseline

GP setting
Intervention Control
Participants (N) 222 156
Age, years (Mean [SD]) 77.9 (5.9) 783 (5.9)
Female (%) 77.5% 72.4%
Living status (%)
Alone 44.1% 38.5%
With partner 38.7% 41.0%
Fear of falling at inclusion (%)
Not at all/sometimes 71.2% 75.6%
Often/always 28.0% 24.3%
Falls in the last 12 months (%) 53.2% 51.3%
More than four medications (%) 55.4% 55.8%
Comorbidities (%)
Osteoporosis 33.3% 28.8%
Visual impairments 41.4% 38.5%
Dizziness 50.2% 59.2%
Walking aids 32.9% 43.9%

Abbreviations: GP, general practitioner; SD, standard deviation.

Qualitative data on the intervention

by the instructors

After the end of the intervention, each exercise instructor gave
feedback about handling the structured intervention with regard
to time management in each exercise session (60 minutes),
about the structured protocol of the intervention sessions, and
his/her experience with the intervention. The structured proto-
col of the sessions was rated by 80.2% of instructors as under-
standable and easy to handle. In total, 87.5% rated the time for
each session as “just right.” The educational aspects included
in each session were rated by ten (62.5%) of the instructors as
“just right.” The intensity of the strength, and balance and gait
exercise was rated by 13 (81.3%) and 12 (75%), respectively
as “justright.” The physical capacities of participants improved
according to 87.6% of the exercise instructors.
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Table 3 Results of the random intercept and random slope model for the short-term effects of the intervention on the secondary

outcomes

Variable IG-CG SE 95% CI Cohen‘s d P (LRT) Variable
TUG (s) ~1.46 0.51 -2.74 -0.19 -02 0.017*
CST (s) -1.19 0.98 —3.64 1.27 —0.08 0.896
Romberg (s) 0.76 0.2 0.25 1.26 0.26 <0.001*#*
FES-I (scores) -3.7 0.98 —6.15 —1.25 -0.26 0.00**

Notes: *P < 0.5, *P < 0.01, **P < 0.001.

Abbreviations: TUG, Timed-Up-and-Go test; CST, Chair Stand Test; FES-I, Falls Efficacy Scale — International; IG, intervention group; CG, control group; SE, standard

error; Cl, confidence interval; LRT, likelihood-ratio-test.

Out of 15 instructors, six gave positive information on
continuing the exercise program for the participants, as well
as for new participants.

Discussion
In this paper, we investigated the effects of a 16-week fall-
prevention intervention on strength, balance, fear of falling,
and function, with a cluster, randomized approach, in the GP
office setting. With a new approach for fall prevention, we
targeted functionally declined, but still independent, commu-
nity-dwelling older persons by utilizing the GP setting.
Our positive results are in line with other effective exer-
cise interventions addressing risk for falls in functionally
declined older persons.'’?2¢ By increasing balance and
function and decreasing fear of falling, the most important

TUG: change in intervention group and control group by time
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risk factors for falls have been positively influenced in our
study population, who are at high risk of falling.?”-*

Our intervention showed small to moderate short-term
effects on balance (mod Rom), mobility (TUG), and fear
of falling (FES-I), but not on strength (CST). Other stud-
ies in this population have demonstrated similar results for
mobility and balance.”?-*! One explanation for the lack of
positive results in strength might be that the exercise was
performed — although in a progressive manner — only with
body weights and not additional weights. Another explana-
tion for our data could be the enormous variation in physical
performance in the IG and CG and/or the delay of effects of
our strength training.

Our study supports the design of complex exercise
programs, demonstrating effects on physiological and

CST: change in intervention group and control group by time
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Figure 2 Change in physical and psychological outcomes before and after the intervention.
Abbreviations: CG, control group; CST, Chair Stand Test; FES-I, Falls Efficacy Scale — International; |G, intervention group; TUG, Timed-Up-and-Go test.
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psychological fall risks and thus addressing physical and
behavioral dimensions for fall risks.?! Although complex
interventions, which included educational aspects in addi-
tion to the exercise components, make it hard to pinpoint
the single effects we demonstrated, addressing individual
functional levels with exercise variations seemed valuable to
foster adherence and motivation in our study population.

The high adherence rate in our IG was also supported
by the provision of transportation possibilities that enabled
functionally declined older persons to take part in an
exercise intervention program (supporting the findings by
McMahon et al).?? Our study also demonstrated the feasibility
of a combination of supervised and unsupervised sessions
in functionally limited, community-dwelling, older persons
recruited by their GPs, although we have to admit that infor-
mation on the unsupervised session was self-reported by the
patients, thus to be interpreted with caution. The longitudinal,
objective follow-up assessment will give us valuable infor-
mation on adherence to unsupervised home-based exercise
by the participants. The high acceptance and adherence to
the structured protocol by the exercise instructors also dem-
onstrates the need for an educational workshop for future
instructors, at the start of an intervention. The competence of
exercise instructors is essential for the success of the whole
study, especially in a multicenter trial, demonstrating the
importance of being trained in the underlying concepts and
theoretical approaches.

Our strategy to implement a complex fall-prevention
exercise program in the GP setting demonstrates the chal-
lenges in doing so. In addition to understanding what works,
it is necessary to also investigate how implementation in the
real world can be achieved. This remains a challenge.*-3
Increased awareness of possible strategies to reduce falls
and assessing the risk of falling by GPs seems mandatory
for positive effects in fall reduction on a larger scale:*3
GPs are important in fall prevention management due to
the acceptance of their advice by older persons’® and their
role in identifying older at-risk persons. In contrast to other
studies,'? our study required major efforts to recruit GPs,
with an initial response rate of 2%. Although data was not
obtained in a structured interview, most GPs declined to par-
ticipate due to a lack of financial reimbursement and time, or
regarded fall prevention as being of little importance. These
aspects demonstrate, on the one hand, the need for adequate
financial reimbursement if fall prevention strategies are to
be implemented successfully in the GP setting and, on the
other hand, the ongoing education of GPs with respect to
the importance of fall prevention. Nevertheless, our study

demonstrated the possibility of implementing fall prevention
in the GP setting for older patients. It further supported the
need for strategies to raise the awareness in GPs regarding
the fall risk in their older patients, eg, educational workshops,
familiarization with fall risk assessment, and the importance
of a fall definition.*3*37

Nevertheless, some limitations have to be acknowledged.
The recruitment of the GPs depended mostly on personal
contacts, thus reaching only the already interested GPs.
In addition, structured information about the reasons for
not participating was not obtained from the invited GPs
or patients. Unfortunately, these data were only obtained
in telephone contacts in the recruitment process and not
followed further. Also, we obtained no information about
whether the educational session changed the usual care
routine of the control GPs. To our knowledge, the educa-
tional session did raise the awareness of regular fall risk
screening in all participating GPs, but we were not able to
evaluate, with our study, the possible extent of change in
daily GP practice.

Another limitation is that the randomization process of the
GPs took place before they started recruiting patients, thus
causing a problem with the congruency of every variable,
despite clear inclusion criteria. In addition, not all random-
ized GPs were able to recruit participants or lost interest and
therefore dropped out the study. In addition, our study had
over 70% female participants, making it hard to generalize
our findings to both genders. The last limitation, which has to
be mentioned, is the fact that the study was not blinded for the
participants, creating a potential bias. However, as has been
noted in this paper, it is not possible to solve this problem
when comparing an exercise intervention to usual care.

GPs are important persons of trust for older persons,
and the advice of GPs is widely recognized.'? The strength
of our study lies in the strategy of accessing high-risk older
persons for fall prevention through their GPs, with a com-
plex approach targeting the biopsychosocial resources of
the participants.

Conclusion

The new strategy to target highly at-risk and functionally
declined community-dwelling, older persons for fall preven-
tion via a GP setting seemed promising. Our complex exer-
cise intervention for fall prevention has effectively improved
balance, physical function, and led to a reduction in fear of
falling in this population. Further research must investigate
the process of further maintenance and adherence, as well as
the longitudinal effects of the exercise program.
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