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Abstract

Background. Falling among older persons is a multifactorial health condition needing multifac-
torial care. Several targeted preventive interventions and their coordination are considered to be 
general practitioner (GP)-specific tasks.
Objectives. To estimate the incidence of falls among older non-institutionalized general practice 
patients in Belgium (2009–10) and to describe the main characteristics of falls, fallers and fall 
risks; factors associated with multiple fall risks and the co-occurrence of fall risks; patient status 
3 months later and care delivery.
Methods. A 2-year nationwide cross-sectional study based on data collected by the Belgian net-
work of Sentinel General Practices on all non-institutionalized persons aged ≥65 years consult-
ing their GP for new fall-related injuries.
Results. Baseline data were collected on 1503 persons and valid follow-up data were available on 
715 persons (79%). The yearly incidence of older persons with fall-related injuries was estimated 
at 2.5% of the older general practice population; 39% of patients had also received hospital care, 
physician-specialist or nursing home care. A multifactorial risk profile was observed in 59% and 
associated with increasing age, recurrent falling, falling at home and during lower level activity. The 
clustering of frailty-specific fall risks was higher than expected by chance. At follow-up, 46% of at-
risk patients had received physical therapy, 47% were using assistive devices, and medication had 
been reviewed in 28% of patients taking psychopharmacy and 17% of patients with polypharmacy. 
Conclusions. Our study shows a high burden of care for fall-related injuries in older general 
practice patients and provides baseline data for its future monitoring. 
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Introduction

Every year around 30% of people aged 65 years and older living 
in the community fall and 5–10% of the fall-related injuries are 
serious (1,2). Ageing populations will further increase the bur-
den of fall-induced injuries. Falling is thought to be a multifacto-
rial health condition that results from the accumulated effects of 
coexisting conditions and their treatment (3). This understand-
ing of falls fits the model of integrated, individually tailored care 
advocated by Tinetti and Fried (4) to replace the disease-oriented 

medical model. The time has come, they argue, to abandon dis-
ease as the focus of medical care, given ‘the changed spectrum of 
health conditions, the complex interplay of biological and non-
biological factors, the ageing population, and the inter-individual 
variability in health priorities (4)’. Multifactorial assessment and 
interventions have been found to reduce the rate of falls (5).

The aim of this surveillance study is to provide public health 
information on falls among older non-institutionalized persons 
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consulting their general practitioner (GP) for new fall-related 
injuries, their fall risks and the delivery of targeted interven-
tions for fall prevention. The study draws on routine clinical 
care data reported by the Belgian network of Sentinel General 
Practices (SGP).

Belgian GPs are well placed to observe fall risks among older 
patients. The Belgian Health Interview Survey shows that 52% of 
all persons aged 65 years and older who fell consulted a GP for 
fall-related injuries and that 97% of persons aged 75 years and 
older had at least one GP contact in the previous year (6,7). In the 
Belgian ‘open access’ health system, primary health care is not the 
exclusive domain of GPs. Medical specialists are equally directly 
accessible and both types of physicians provide first contact care 
for a broad range of health problems. Yet, the central role of GPs 
in the Belgian health system was formalized by the introduction 
of the ‘global medical file’ (GMF) for general practice patients and 
the remuneration of GPs per GMF. Firstly, the GMF may enhance 
continuity of care by appointing the Belgian GP as the guardian 
or the hub of all medical information of his/her patients, includ-
ing reports from other health players. Secondly, the GMF may 
increase patient loyalty and reduce doctor shopping. Thirdly, the 
GMF fee can be seen as a reward for offering pro-active and pre-
ventive care to patients registered with a GMF in the practice (8). 
In 2009, 46% of all general practice patients and 78% of persons 
older than 75 years had a GMF kept by their GP (9).

Flemish and Walloon GPs in Belgium share a general practice 
guideline for prevention of falls among older persons (10,11). 
The Flemish Ministry of Welfare, Public Health and Family has 
set targets on the reduction of falls in older persons and the 
Flemish Centre of Expertise for Fall and Fracture Prevention 
(EVV) supports this policy. According to the EVV, GPs are well 
placed to carry out several preventive interventions targeted at 
older persons at risk of falling and to play a key role in the 
coordination of evaluations and interventions carried out by 

different health care workers (12). The EVV framework of 
GP-specific targeted interventions for fall prevention (Table 1) 
was used as a conceptual framework to guide data collection 
and analysis (12).

This study set out to estimate the incidence of falls among 
older non-institutionalized general practice patients in Belgium 
in 2009–10; to describe the characteristics of falls, fallers and 
fall risks; to explore the factors associated with a multifactorial 
fall risk profile and the clustering or co-occurrence of fall risks; 
and to describe the patients’ status 3 months later, the delivery 
of residential or physician-specialist care, and the delivery rates 
of eight targeted interventions for fall prevention.

Method

Study design
The Belgian network of SGP comprises ~150 general practices 
with sentinel GPs who purposively record routine clinical care 
data for the surveillance of specific health problems or care deliv-
ery. Data are reported weekly on standard registration forms for 
a period of at least 1 year. As Belgian GPs do not serve a defined 
practice population, the size of the SGP patient population is 
estimated by applying the ratio of GP patient contacts in the 
entire Belgian population to the sum of weekly patient contacts 
in the network. Annual surveys show that sentinel GPs are com-
parable to non-sentinel GPs in age and gender and that the net-
work covers 1.4–1.8% of the Belgian population throughout all 
regions. A detailed description of the network and the surveil-
lance system has been described elsewhere (13).

Data collection

The data were collected from January 2009 to December 2010 
from all community-dwelling patients aged 65 years and older 

Table 1. Studied fall risks and targeted interventions for fall prevention, qualified or not as GP-specific tasksa

Fall risks Studied targeted interventions GP-specific task?a

Mobility/balance deficits Referral to physical therapist Yes
Advice to use assistive devices No

Polypharmacy Review and/or reduce medication Yes
Psychopharmacy Review and/or reduce medication Yes
Orthostatic hypotension Treatment Yes
Vision problems Referral to ophthalmologist Yes
Footwear or feet Advise for decent footwear or treatment foot disorders No
Fear of falling Advise for person alarm system No
Problems with ADL – –
Cognition problems – –
Unsafe housing – –
Alcohol abuse – –

aAdapted from Milisen et al. (12).
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consulting sentinel GPs for new injuries caused by a fall without 
having visited another caregiver. The GPs used standard regis-
tration forms to report variable data at baseline and follow-up, 
i.e. 3 months after baseline. A fall was defined on the instruc-
tion sheet as ‘an unintended change of the body position which 
results in coming down on the ground or a lower level’. Physical 
therapy was restricted to a specific nomenclature for physical 
therapy sessions that are reimbursed by the Belgian National 
Institute of Health Insurance (NIHDI) for a limited list of patho-
logical conditions. No definitions were given for other interven-
tions for fall prevention or fall risks. No instructions were given 
regarding the assessment of fall risks.

Variables

Baseline variables studied in this paper are age, sex, GP consulta-
tion delay, fall-related injuries, hospitalisation following the GP 
visit, level of activity when falling, fall location, previous falls in 
the last 12 months, fall risks or causes of fall (n = 11), among 
which seven were targeted by specific interventions (Table 1). If 
the GP encounter was later than the day after the fall, we consid-
ered the consultation to have been delayed. The original variable 
‘previous fall in the last 12  months’ was extended to include 
recurrent falls in the registration period. In accordance with the 
practice guidelines of EVV, taking four or more pharmaceutical 
agents was defined as polypharmacy (12).

Follow-up variables are status of the faller (including living 
situation), delivery of physician-specialist care and eight targeted 
fall prevention interventions partly fitting the EVV framework 
of GP-specific interventions (Table 1).

Analysis

As almost no significant differences were found between the 
population characteristics (see Table  2) and the fall incidence 
rates in 2009 and 2010, the data were pooled. The analysis 
was person-based; if more than one fall was reported for one 
individual, the characteristics of only the most recent fall and 
the most recent follow-up were included. Yearly incidence rates 
were calculated by dividing the number of affected subjects by 
the sum of the person years covered by the SGP in 2009–10. 
Confidence intervals (CIs) for incidence rates were calculated 
using a Poisson distribution. To test univariate associations, 
95% binomial proportion CIs were calculated. Multivariate 
logistic regression was used to study the factors associated with 
a multifactorial risk profile. Logistic regression adjusted for sex 
and age was used to study the pairwise clustering of fall risks 
(14). Interaction effects between independent variables were 
tested. Marginal generalized estimating equations models were 
used to account for the clustering of the data within general 
practices. Data were analysed using Stata 10.

Results

Study population and patient characteristics
Over the 2-year period, 164 SGP recorded 1650 falls experienced 
by 1503 persons, of whom 149 (10%) had more than one fall. 
A flowchart of the study population is provided in Figure 1. No fol-
low-up data were available for 167 persons (11%). Follow-up data 
recorded more than 4 months after baseline (28%) were excluded. 
The availability of valid follow-up data was not associated with 
any baseline variable. The main characteristics of the study popu-
lation are described in Table 2. The median population age was 
81 years (interquartile range 75–86). More than 31% of fallers are 
likely to have been admitted to hospital for their injuries, in view of 
the large proportion (17%) of patients for whom the sentinel GPs 
were unable to provide information about the need for hospital 
care. Half of the population fell at home while performing activities 
of daily living (ADL). Three in four patients (73%) showed at least 
one of the four most prevalent fall risks, i.e. deficits of mobility or 
balance, problems with ADL, polypharmacy or psychopharmacy. 
Almost 6 in 10 (59%) had problems with ADL or mobility/balance 
deficits and 25% had both problems. Almost half of the population 
(49%) were judged to be at risk because of medication, i.e. polyp-
harmacy (42%) or psychopharmacy (22%).

At follow-up, 276 of the 715 patients (39%) had received 
hospital care, physician-specialist care or nursing home care. In 
contrast, 61% of the patients received only GP care, and pos-
sibly other community-based primary care.

Incidence of falls

In 2009–10, the person-based incidence of falls in the Belgian 
general practice population of non-institutionalized people 
aged 65  years and older was estimated to be 1622 (95% CI: 
1468–1787) per 100 000 men; 3093 (95% CI: 2911–3284) per 
100 000 women and 2509 (95% CI: 2384–2639) per 100 000 
persons overall. Crude person-based incidence rates strongly 
increased with age group (Fig. 2). A person-based incidence rate 
of 6581 (95% CI: 5985–7221) per 100 000 persons was found 
in the population aged 85 years and older. The incidence rates 
were similar in the two main Belgian regions, the Flemish and 
the Walloon region.

Prevalence of a multifactorial risk profile, associated 
factors and clustering of fall risks

Multiple fall risks were observed in 893 (59%) of 1503 patients, 
no fall risks were observed in 258 patients (17%) and a sin-
gle fall risk was observed in 352 patients (23%). Being a man, 
increasing age, recurrent falling, falling at home and falling dur-
ing lower level activity are independent factors associated with a 
multifactorial risk profile (Table 3).
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Pairwise clustering of fall risks was positive for 17 and 
negative for 3 out of 55 possible pairs (Table 4). The high-
est positive pairwise clustering was found between mobility/
balance deficits, problems with ADL, polypharmacy and psy-
chopharmacy. Positive pairwise clustering was equally high 
between fear of falling and the four most prevalent fall risk 
factors. Alcohol abuse was only negatively clustered with 
other fall risks and unsafe housing was unclustered with 
other fall risks.

Delivery rates of targeted interventions

The most frequently delivered interventions were those targeting 
mobility/balance deficits, with 46% of 412 patients at risk hav-
ing received physical therapy and 47% using assistive devices 
at follow-up (Table 5). Medication had been reviewed in 28% 
of 152 patients taking psychoactive agents and in 17% of 287 
patients with polypharmacy.

Discussion

Summary of main findings
Using data reported by the Belgian network of SGP in the 
period 2009–10, we estimated that each year ~2.5% of all 
non-institutionalized older general practice patients in Belgium 
received GP care for new fall-related injuries. On top of the 
initial GP care, 39% of older fallers also received hospital care, 
physician-specialist or nursing home care. A multifactorial fall 
risk profile was found in 59% of all fallers; increasing age, 
recurrent falling, falling at home and during lower level activ-
ity were associated with higher odds for multiple fall risks. 
Frailty-specific fall risks were found to co-occur more than 
expected by chance. Nearly half of the patients with mobil-
ity or balance deficits were given physical therapy, a similar 
proportion of patients were using assistive devices and medica-
tion was reviewed for about a quarter of the patients at risk. 
In sum, our study shows a high burden of care for fall-related 
injuries in older general practice patients and provides baseline 
data for its future monitoring.

Table 2. Patient characteristics of the study population with new 

fall-related injuries (N = 1503)

n (%)

Sex
 Men 407 (27)
 Women 1077 (73)
Age
 65–69 116 (8)
 70–74 210 (14)
 75–79 317 (21)
 80–84 390 (26)
 85–89 348 (24)
 90 and older 99 (7)
Consultation delay
 No 935 (66)
 Yes 487 (34)
Fall-related injuries
 Fracture 478 (32)
 Sprains, strains, fissures, etc. 265 (18)
 Open wounds, stab wounds, etc. 327 (22)
 Hematoma, bruises 711 (47)
 Brain concussion 51 (3)
Hospitalisation (acute) after GP visit
 No 851 (69)
 Yes 390 (31)
Activity when falling
 Leisure 269 (18)
 Housekeeping 386 (26)
 Basic ADL 837 (56)
Fall location
 Outside home 194 (13)
 Around home 300 (20)
 Inside home 997 (67)
Previous fall in last 12 months or more than one fall in 2009–10
 No 869 (61)
 Yes 560 (39)
Prevalence of fall risks
 Mobility/balance deficits 847 (56)
 Problems with ADL 422 (28)
 Polypharmacy 634 (42)
 Psychopharmacy 344 (22)
 Cognition problems 222 (15)
 Unsafe housing 174 (12)
 Vision problems 147 (10)
 Fear of falling 137 (9)
 Alcohol abuse 113 (8)
 Footwear or feet 112 (7)
 Orthostatic hypotension 84 (6)
Follow-up after 3 months (n = 909)
 No GP contact 119 (13)
 Patient deceased 75 (8)
 Patients with valid data 715 (79)
Place of residence at follow-up (n = 715)
 Home (again) 618 (86)
 New/other residence in community 22 (3)

n (%)

 Nursing home 53 (7)
 Hospital 22 (3)

Missing data sex: n = 19 (1%); age: 23 (2%); consultation delay: n = 81 (5%); hospi-
talisation: n = 262 (17%); activity: n = 11 (1%); place of fall: n = 12 (1%); previous 
fall in last 12 months: n = 75 (5%); no follow-up data: n = 167(11%); follow-up data 
not in time: n = 427 (28%).

Table 2. Continued
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Comparison with existing literature

Our main findings are in line with the core body of knowledge 
about falls in older persons although it is not easy to compare 
specific data. Only one community study in a primary care set-
ting was found during a review of the epidemiology of falls in 
older age (15). In this UK study, a longitudinal database of elec-
tronic health record (EHR) data from GPs participating in the 
Health Improvement Network (THIN) was used to quantify 
the extent of falls in UK primary care between 2003 and 2006 
(16). An incidence of 3.58 falls per 100 person years was found 
in people aged ≥60 years, which is higher than the event-based 
incidence of 2.75 per 100 person years we found in people aged 
≥65 years (data not shown). The female:male ratio of fall inci-
dence (1.98) was comparable to ours (1.90), but the age gradi-
ent was steeper for the incidence of falls and recurrent falls in 
the THIN study than in our study. The higher incidence and 
steeper age gradient in the THIN study are probably due to the 
inclusion of patients who were admitted to hospital emergency 

services without seeing their GP first. In the Longitudinal Aging 
Study Amsterdam (LASA), a fall risk profile was completed for 
408 persons aged ≥65 years who consulted a GP or the emer-
gency services after a fall (17). Fall recurrence in the previous 
year was comparable to the proportion we found (36% versus 
39% in our study), as was alcohol use (6.5% versus 8% in 
our study), but the proportion of persons with fear of falling 
as measured by the Falls Efficacy Scale (FES) was much higher 
(51% versus 9% in our study). A substudy within LASA found 
that 23.5% of 204 older fallers used a health service after their 
fall and 21% consulted a GP (18). Only 3.4% of the fallers 
sustained a fracture after falling and no risk factors were found 
for health service use needed after falling. A  summary of 12 
retrospective studies on falls among older persons in diverse 
settings showed a wide range of percentages reported in each 
study for the causes of falls (19). Prevalence rates for fear of 
falling ranged from 20% to 85% in community-living older 
persons (20).

Baseline data
N = 1503

No follow-up data at all
N = 167 (11%)

Follow-up period longer than 4 months
N = 427 (28%)

Follow-up study population
N = 909

No patient contact after diagnosis
N = 119 (13%)

Deceased
N = 75 (8%)

Patient alive and follow-up 
data available 

N = 715 

At home (again)
N = 618 (86%)

Lives elsewhere in 
community

N = 22 (3%)

Lives in care centre
N = 53 (7%)

In hospital
N = 22 (3%)

Figure 1. Flowchart of study population. 
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Figure 2. Person-based incidence rates of new falls among older community-dwelling women and men living in Belgium per 100 000 by age groups.

Table 3. Factors associated with a multifactorial risk profile among patients with new fall-related injuries (N = 1503)

n/N % (95% CI) Odds ratio (95% CI)

All 893/1503 59 (57–62)
Sex
 Men 249/407 61 (56–66) 1.36 (1.04–1.77)
 Women 638/1077 59 (56–62) Reference
Age
 65–69 35/116 30 (22–39) Reference
 70–74 96/210 46 (39–53) 1.54 (0.97–2.45)
 75–79 165/317 52 (46–58) 1.89 (1.21–2.95)
 80–84 252/390 65 (60–69) 2.95 (1.93–4.51)
 85 and older 331/447 74 (70–78) 3.74 (2.41–5.79)
Consultation delay
 No 566/935 61 (57–64) –
 Yes 276/487 57 (52–61) –
Hospitalisation (acute) after GP visit
 No 484/851 57(53–60) –
 Yes 271/487 69(65–74) –
Activity when falling
 Leisure 91/269 34 (28–40) Reference
 Housekeeping activities 177/386 46 (41–51) 0.88 (0.56–1.38)
 Basic ADL 617/837 74 (71–77) 2.29 (1.46–3.59)
Fall location
 Outside home 58/194 30 (24–37) Reference
 Around home 129/300 43 (37–49) 1.68 (1.00–2.83)
 Inside home 699/997 70 (67–73) 2.70 (1.60–4.56)
Previous fall in last 12 months or more than one fall in 2009–10
 No 411/869 47 (44–51) Reference
 Yes 443/560 79 (76–82) 3.49 (2.72–4.48)
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Strengths and limitations

This is the first nationwide study providing public health infor-
mation about falls in older non-institutionalized general practice 
patients in Belgium and the care they receive. It is based on usual 
care data reported by a multisubject network of GPs that is fairly 
representative of the national workforce. Our study includes a 
large number of subjects and has a low and unbiased rate of drop-
outs. One weakness is that we do not know how fall risks were 
assessed and how well interventions were targeted at fall risks. 
It is known that multifactorial assessments, exercise and other 
primary care-relevant interventions vary considerably in terms 
of components and focus (21). Diagnosis and management of 
fall risks were probably based on the GP’s clinical judgement, as 
diagnostic instruments are not commonly used in Belgian general 
practice. This weakness, i.e. the absence of knowledge about GPs’ 
understanding and assessment of fall risks and understanding of 
subsequent interventions, is of particular relevance as preven-
tive care and pro-active management are not embedded in the 
Belgian general practice system. Fall prevention is not included 
in the general practice fee schedule and no information system 
is in place for coordination of care between providers. On the 

other hand, Belgian GPs are acquainted with the problem of falls 
and their prevention through local guidelines and correspond-
ing quality assurance interventions (10,11). Compared to studies 
based on EHR, e.g. the study by THIN, our study covers a large 
range of variables. However, no data were collected about dis-
ease comorbidity, severity of the fall-related injuries and patients’ 
health goals. It is self-evident that potential trade-offs between 
benefits and risks have to be considered when deciding on the risk 
management of falling patients (22). Thus, we cannot exclude the 
possibility that the interventions taken were unnecessary or even 
harmful. In short, we cannot present findings on the quality of the 
multifactorial fall risk management provided by GPs.

Implications for research and practice

While Belgian GPs may be well placed to observe fall risks among 
their older patients, they are not well supported in carrying out 
and coordinating targeted fall prevention interventions. A recent 
position paper for chronic care in Belgium proposes a shift 
towards needs-based care provision by developing individualized 
care plans set up by patients together with their primary care 

Table 4. Sex- and age-adjusted odds ratios for pairwise clustering of fall risks (N = 1503)

Fall risks Problems 
with ADL

Polypharmacy Psychopharmacy Cognition 
problems

Unsafe 
housing

Vision 
problems

Fear of 
falling

Alcohol 
abuse

Footwear  
or feet

Orthostatic 
hypotension

Mobility/balance deficits 10.4*** 2.8*** 2.0*** 2.7*** ns ns 3.7*** 0.5** ns 2.0**
Problems with ADL 3.1*** 2.1*** 3.8*** ns 1.8** 4.1*** 0.4** 1.6* ns
Polypharmacy 3.8*** 1.3* ns ns 2.0*** ns ns ns
Psychopharmacy 2.2*** ns ns 3.5*** ns ns ns
Cognition problems ns ns ns ns ns ns
Unsafe housing ns ns ns ns ns
Vision problems ns ns ns ns
Fear of falling 0.1* ns ns
Alcohol abuse ns ns
Footwear or feet ns
Orthostatic hypotension

*P < 0.05, **P < 0.01, ***P < 0.001, ns: P > 0.05.

Table 5. Targeted interventions for fall prevention delivered to patients at risk

n/Na %

Physical therapy delivered to patients with mobility/balance deficits 188/412 46
Assistive devices in use by patients with mobility/balance deficits 193/412 47
Psychopharmacy reviewed or reduced among eligible patients 43/152 28
Polypharmacy reviewed or reduced among eligible patients 48/287 17
Measures taken for patients with orthostatic hypotension 14/42 33
Ophthalmologist seen by patients with vision problems 12/71 17
Feet treated or footwear adapted by patients with problems of feet or footwear 19/54 35
Call alarm in use by patients with fear of falling 13/68 19

aNumber (n) of patients at risk (N) who received a targeted intervention for fall prevention. 

7

 at V
esalius D

ocum
entation and Inform

ation C
enter on February 17, 2014

http://fam
pra.oxfordjournals.org/

D
ow

nloaded from
 

http://fampra.oxfordjournals.org/
http://fampra.oxfordjournals.org/


Family Practice, 2014, Vol. 00, No. 00

providers (23). According to the paper, all care providers should 
have access to a common ‘chronic care section’ in the patient’s 
EHR. Additional proposals concern adequate human resources, 
for instance ‘advanced practice nurses’, coordination and seam-
less care focussed on the patient, and financial reforms, e.g. new 
payment mechanisms fostering coordination, task delegation and 
teamwork. Nowadays, most Belgian GPs work in single-handed 
private practices without any staff or auxiliary personnel (8).

The time has come to develop a new generation of EHR sys-
tems to support primary care teams and multidisciplinary care 
and to replace the current EHR systems, which are often simple 
transpositions of the paper charts (24–27). Eventually the cur-
rent paper-based Belgian SGP surveillance system will transition 
to a surveillance system that is (partly) based on extracted data 
from EHRs. The advantages of an electronic morbidity network 
include the horizontal data structure, i.e. data are linked to 
single patients, and the possibility of longitudinal monitoring 
of patients. On top of routine health information, contextual 
patient data may also be collected, e.g. on falls and their man-
agement, using pop-up data entry screens. In the long term, these 
customized EHR data can be used to assess core issues in pub-
lic health and primary care such as the achievement of health-
related goals set collaboratively by patients and GPs (28,29).

In sum, health system reforms are needed to support Belgian 
GPs in fall prevention, while new surveillance instruments are 
needed to study its quality.
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