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Abstract

Background: General practitioners (GPs) can be considered the designated professionals to identify high fall risk and
to guide older people to fall preventive care. Currently it is not exactly known how GPs treat this risk. This study aims
to investigate GPs'daily practice regarding fall preventive care for frail older patients.

Methods: Sixty-five GPs from 32 Dutch practices participated in this study for a period of 12 months. When a GP
entered specific International Classification of Primary Care-codes related to frailty and/or high fall risk in their Elec-
tronic Health Records, a pop-up appeared asking “Is this patient frail?”. If the GP confirmed this, the GP completed a
short questionnaire about patient’s fall history and fear of falling (FOF), and the fall preventive care provided.

Results: The GPs completed questionnaires regarding 1394 frail older patients aged >75. Of 20% of these patients,
the GPs did not know whether they had experienced a fall or not. The GPs did not know whether a FOF existed

in even more patients (29%). Of the patients with a fall history and/or a FOF (N =726), 37% (N =271) received fall
preventive care. Two main reasons for not offering fall preventive care to these patients were: I) the patient finds
treatment too intensive or too much of a hassle (37%), and 1) the GP identified a high fall risk but the patient did not
acknowledge this (14%). When patients were treated for high fall risk, the GP and the physiotherapist were the most
frequently involved health care providers. The involved health care providers most often treated mobility limitations,
cardiovascular risk factors, and FOF.

Conclusions: The results from this study show that GPs were frequently not aware of their frail patient’s fall history
and/or FOF and that the majority of the frail older patients with a fall history and/or FOF did not receive fall preventive
care. Developing systematic screening strategies for the primary care setting enhancing the identification of high fall
risk and the provision of fall preventive care may improve patients’ quality of life and reduce health care costs.
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Background

Falls are a major health threat for older people [1]. On
average, 30% of people aged >65 and 42% of the peo-
ple aged >75 fall at least once a year [2—5]. The conse-
quences of a fall can vary, from a bruise to a brain injury
[6] and may have a long-lasting negative impact on an
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older person’s independence and quality of life 1, 3]. A
fall may even cause death, resulting worldwide in approx-
imately 646,000 deaths annually [1]. In 22 Western Euro-
pean countries, the death rate varied from 27 to 153 per
100,000 people aged >70 in 2017 [7]. These numbers will
increase further as society is aging. Additionally, falls
may lead to considerable medical costs [1, 8].

Frail older people are an important group to focus
on in regards to falls prevention, as frailty appears to
be an important risk factor for falls [9]. For example,
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Bandeen-Roche et al. (2015) found that the percentages
of people who experienced a fall in the previous year or
had a fear of falling (FOF), are three to four times higher
among frail older people compared to robust older peo-
ple [10]. A FOF can be defined as an ongoing concern
about falling that ultimately limits the individual’s perfor-
mance of daily activities [11]. Furthermore, many other
fall risk factors can also be associated with frailty, such
as reduced balance and strength, use of sleep medication,
and dizziness [12, 13].

There are several evidence-based falls prevention inter-
ventions available to reduce fall risk by tackling the risk
factors [14—17]. Falls prevention interventions differ in
approach, target group, intensity, and type of treatment.
Overall, multifactorial programs with evidence-based
interventions are recommended to reduce fall risk [18,
19]. It is important that qualified health care profession-
als guide older people to participate in these falls preven-
tion interventions, because older people often do not
realize they have a high fall risk and are unfamiliar with
available interventions to reduce this risk [20, 21].

In the Netherlands, general practitioners (GPs) act as
gatekeepers to secondary health care and they are often
the first point of contact when independently living, frail
older people encounter health issues [22, 23]. Further-
more, GPs have insight in a patient’s medical history,
home setting, and social network, making them the des-
ignated health care professionals for identifying high fall
risk and providing falls prevention.

At the moment, it is not exactly known which type
of care GPs offer to frail older people to reduce their
high fall risk. It is also unclear what proportion of the
frail older patients receives this care or why they do not
receive fall preventive care. Therefore, this study aims to
investigate GPs” daily practice regarding fall preventive
care for frail older patients. The following research ques-
tions will be answered:

1. Which and how many frail older patients receive fall
preventive care and what are the reasons for not pro-
viding falls prevention to frail older patients with a
fall history and/or fear of falling?

2. Which fall risk factors are treated among frail older
patients and which health care professionals are
involved in the provision of fall preventive care?

Methods

Study design

In this prospective cohort study, a network of 65 GPs
(43.7 fulltime-equivalent) from 32 sentinel practices
participating in Nivel Primary Care Database, partici-
pated for a period of 12months in 2018. Since 1970, GP
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practices were recruited and selected (after applica-
tion) to participate in the Nivel Primary Care Database
based on region and population density of their practice
in order to ensure national representation of patients.
The participating GPs assess and deliver data regard-
ing certain illnesses, events and procedures in GP prac-
tices. The majority of the participating GP practices are
located in urbanized rural municipalities (15,6% rural
[<500 patients/km2], 62,5% urbanized rural [500-2500
patients/km2], 21,9% urban [>2500 patients/km2]).
Slightly less participating GPs have a partnership with >2
GPs (58.2%) compared to all Dutch GP practices (65.9%).
In total, the GP practices have 112.171 patients (1 =3505,
min = 1450, max=9800), 0.7% of the Dutch population.
For this study, the GPs completed a questionnaire con-
cerning fall preventive care for their frail older patients.
Patients from these GPs are representative of the entire
Dutch population regarding age, sex, regional distribu-
tion, and degree of urbanization and cover in our study
0.7% of the Dutch population. More information about
this GP network can be found in Donker (2019) and Sch-
weikardt, Verheij, Donker, & Coppieters (2016) [24, 25].

Data collection

The participating GPs report all their patient data in their
Electronic Health Records (EHR) by using among oth-
ers International Classification of Primary Care (ICPC)-
codes version 1 [26]. The Dutch GP Association, ‘NHG,
provides guidelines how to adequately register data in the
EHR [27]. Inclusion of patients in this study was based on
specific ICPC-codes entered in the EHR.

The research team, together with two GPs selected
ICPC-codes that may be related to frailty and/or high
fall risk (e.g. fractures, visual impairment, balance prob-
lems) based on previous literature [28-30], see Addi-
tional file 1. When the participating GPs entered one
of the selected ICPC-codes into the EHR concerning a
patient aged >75, a pop-up appeared with the question
“Is this patient frail?”. If the GP answered ‘Yes, based
on clinical judgement or a frailty screening instrument,
this GP received a questionnaire with 6 items regard-
ing patient’s fall history and FOF, and the fall preven-
tive care provided (see Additional file 2). The GPs could
complete the questionnaire directly, or later at a more
convenient time.

Questionnaire

In this study, a 6-item multiple choice questionnaire was
developed based on previous literature (see Additional
file 2). The questionnaire had to be short and should take
less than 5 minutes to complete, to fit it into the routine
daily practices of GPs.
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Question 1, regarding frailty, was based on literature
that showed that healthcare professionals can assess
frailty with instruments such as the Tilburg Frailty Indica-
tor [31] and the Groninger Frailty Indicator [32], but also
on their clinical judgement [33]. Question 2 was based
on several studies describing that a patient’s fall history
or FOF can indicate future falls [34—40]. The remaining
questions, concerning the inventory of underlying causes
of the high fall risk and the health care providers involved
in the provision of falls prevention interventions, were
based on the Dutch guidelines regarding falls prevention
and previous literature [15, 28, 30].

Analysis

The data were analysed, using descriptive statistics
in STATA [41]. To identify significant differences in
patients’ sex, the x> — test was used and for significant
differences in age the two-sample t-test was used. In this
article, only the significant differences with a p-value
below 0.05 are reported.

Results

Characteristics

In this study, 1512 eligible patients were identified as
frail. The GPs completed questionnaires regarding 1394
patients. Of 118 patients, the questionnaire was missing.
There were no significant differences in age and sex dis-
tribution between the frail older patients with (N =1394)
and without the questionnaires (N =118). The GPs diag-
nosed 343 (24,6%) of the 1394 patients as being frail
based on instruments that screen or diagnose frailty. The
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other remaining 1051 frail patients were diagnosed based
on the GPs’ clinical judgement.

Table 1 describes the characteristics of all 1,394 frail
older patients and the subgroup of 726 (52%) frail older
patients who experienced a fall in the previous year and/
or who had a FOFE.

The GPs reported that in total 522 frail older patients
(37%) experienced a fall in the previous year and 550 frail
older patients (39%) had a FOF, see Fig. 1 (for a more
precise flowchart see Additional file 3). The GPs did not
know of 276 frail patients (20%) whether they experi-
enced a fall in the previous year, and of 408 patients (29%)
whether they had a FOF.

Sixty-six percent (346/522) of the patients that experi-
enced a fall in the previous year also had a FOF, which
is significantly more than the patients who did not expe-
rience a fall (27%) (p <0.01). In addition, more females
than males had a FOF (p <0.01).

Fall preventive care
According to the GPs, 726 frail older patients experienced
a fall in the previous year and/or had a FOF. The GPs
reported that 271 (37%) of these 726 patients, received
fall preventive care. Two hundred six patients (39%) from
the 522 patients with a fall in the previous year, and 215
patients (39%) from the 550 patients with a FOF, received
fall preventive care. Fifteen percent of the patients with-
out and/or an unknown fall history or FOF also received
fall preventive care (see Fig. 1 and Additional file 3).

The five most treated fall risk factors among patients
receiving fall preventive care were according to the GPs
I) limitations in mobility (N =258), II) FOF (N =125),

Table 1 Characteristics all frail patients and the frail patients with fall history and/or FOF

All frail patients

Frail patients with fall history and/or FOF

Total Male Female Total Male Female
1394 505 889 726 235 491
Mean age 84.5 838 84.9 85.0 84.7 85.1
(SD, range) (5.81;75-102) (5.65; 75-100) (5.87,75-102) (5.8275-101) (5.88 75-100) (5.79 75-101)
ICPC code related to
A. General
Feeling ill/Overall decline/Frailty 24.4% 26.5% 23.2% 16.9% 17.9% 16.5%
Fainting/Syncope 3.5% 4.6% 2.9% 4.0% 6.0% 3.1%
Trauma/ Injury NOS/ Falls 7.5% 6.1% 8.2% 12.1% 10.2% 13.0%
Elderly care/Preventive operations 6.3% 5.3% 6.9% 54% 4.3% 5.9%
F.Eye 1.4% 1.2% 1.5% 1.8% 0.9% 2.2%
H. Ear 24% 2.6% 2.4% 2.6% 2.6% 2.6%
K. Circulatory 26.5% 31.3% 23.7% 23.7% 28.9% 21.2%
L. Muscoloskeletal 25.5% 17.0% 30.4% 28.7% 21.3% 32.2%
N. Neurological 10.5% 12.1% 9.7% 13.6% 16.2% 12.4%
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(based on age and ICPC code)

All eligible patients
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[
726 FH: 522
(52%)

FOF: 550

Treatment
271 455
(37%) (63%)

Fig. 1 Fall preventive care offered to frail older patients
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-

97 571
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III) cardiovascular risk factors (N =122), IV) dizziness
(N =99), and V) medication (N =93) (Fig. 2). More
females were treated for osteoporosis (p <0.01) and
more males for alcohol abuse (p =0.02). Patients treated
for alcohol abuse were on average younger (p <0.01,
p==84.49, SD=5.812) and patients receiving safety
adjustments at home were on average older (p <0.01,
p=_84.49, SD=5.812).

The five health care providers, who are most frequently
involved in the provision of falls prevention, were I) the
GP (N =211), II) the physiotherapist (N =197), III) the
home care provider/district nurse (N =103), IV) the
practice nurse (N =96), and V) the cardiologist (61)
(Fig. 3). Significantly more females than males received
care from occupational therapists (p =0.013) and exer-
cise therapists (p =0.046).

Of patients who had experienced a fall in the previous
year and/or had a FOF according to their GP, the major-
ity, 455 (63%), did not receive fall preventive care. The
main reasons for not offering fall preventive care to these
patients were, according to the GPs, I) the patient finds
treatment too intensive or too much of a hassle (37%,
N =170), II) the GP identified a high fall risk but the
patient did not acknowledge this (14%, N =64), and III)
the patient did not have a high fall risk according to both

the clinical judgement of the GP and the patient (13%,
N =51) (see Table 2).

Other reasons for not providing fall preventive care can
be divided in the following five categories: I) the patient is
too weak, sick, cognitively impaired or not mobile, II) the
patient is hospitalized, institutionalized or deceased, III)
the patient already received fall preventive care or mobil-
ity aids, IV) the GP forgot to discuss falls prevention with
the patient, other health priorities prevailed or the GP
expects no effect from providing fall preventive care, and
V) the patient takes own measures to reduce fall risk. Of
20 patients with a fall history and/or FOF, information
about not offering fall preventive care was lacking.

Discussion

Our study aimed to investigate GPs’ daily practice regard-
ing the provision of falls prevention to frail older patients.
The results show that the participating GPs reported a fall
in the previous year and/or a FOF among half of the frail
older patients (aged >75) who contacted the GP practices
during the 12 months of this study. Thirty-seven percent
of these patients with a fall history and/or a FOF received
fall preventive care. The main reason for not providing
fall preventive care to these patients was that the patients
believed that the treatment is too intensive or too much
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of a hassle. Also, a high fall risk was not always acknowl-
edged by patients and/or GPs, even though patients had
experienced a fall in the previous year and/or had a FOF.
When patients were treated for high fall risk, the GP and
the physiotherapist were the most frequently involved
health care providers. The health care providers most

often treated mobility limitations, cardiovascular risk
factors, and FOF.
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Table 2 Reasons for not providing fall preventive care to frail older patients

Reason for not providing fall preventive care Allmale All Male patients Female patients

patients female with FHand/or  with FH and/or
patients FOF FOF

1. No high fall risk 157 242 15 38

2. Both agree on high fall risk, but patient beliefs treatment is too intense/too much of ~ 63 153 49 121

a hassle

3. GP diagnoses high risk but patient does not acknowledge this 48 77 23 41

4. GP forgot/had no time to discuss fall prevention with the patient 10 37 4 25

5. GP explained that diagnosis of the high fall risk still ongoing 14 21 2 2

6. Patient was too sick/weak for treatment according to GP 14 19 8 10

7. Patient was in or going to a hospital/health care facility/rehabilitation center and 12 16 9 12

therefore will receive care from other health care professionals

8. Patient has or had already received fall preventive care 9 17 7 14

9. Patient has other health issues with higher priority 6 14 4 5

10. Patient is barely/not mobile and therefore treatment is not necessary/possible 5 12 0 6

11. Patient has dementia 5 11 3 8

12. Treatment costs are too high 5 6 4 4

13. Other® 16 32 12 23

14. Unclear 15 22 5 15

Note. GPs could give more than one reason for not providing fall preventive care

2 Remaining (reasons given regarding <10 patients for each category): according to the GP there is no improvement possible by providing fall preventive care, patient
has already aids (e.g. walker, personal alarm), the patient passed away, the fall of the patient was a single event, the patient takes own measures to reduce fall risk, and

15 singular reasons

other GP practices [42—44]. According to Schoon (2013)
and Stel et al. (2004), GPs are only aware of 20-30% of
the falls of their patients because older patients most
often do not inform their GPs about their falls [42, 44].
In the study of Stel et al. (2004), only 21% of the 204 par-
ticipants aged > 65 visited the GP after their fall [44]. The
differences with our study could be explained by environ-
mental differences and population differences (e.g. age,
sex, level of frailty) but also by our methods. In our study,
GPs were actively asked about their patients’ fall history
and the GPs may also have directly asked their patients
if they had experienced a fall in the previous year even
when the patient did not visit the GP regarding a fall.
Nevertheless, we expect that probably more than
the 37% of the frail older people, found in our study,
experienced a fall in the previous year. Bandeen-Roche
et al. (2015) reported in their study that 55% of their
1138 frail older participants aged 65—89 experienced a
fall in the previous year [10]. And Ensrud et al. (2007)
described that 41% of their 1096 frail older female par-
ticipants aged >69 (u76.7, SD £4.9) experienced a fall
in the previous year [45]. The percentages in our study
are lower which might be explained by environmental
differences, population differences (e.g. age, sex, level of
frailty), methodological differences, and how frailty was
assessed in these studies. Even though possibly not all
frail older people with a high fall risk were identified by

using our study design, the results imply that routinely
asking patients about their fall history and FOF, may
help to identify frail older people with a fall history and
a possible high fall risk. The strategy used in our study,
a pop-up in the registration system during consulta-
tion, might be implemented to support GPs to routinely
ask these questions.

This study shows that the majority of the patients
with a fall history and/or FOF do not receive fall pre-
ventive care. Campbell & Robertson (2006) describe
that there is a common misconception about older
people being too frail to participate in falls prevention
interventions [46]. Also in our study, it appears that
some reasons for not providing fall preventive care
could be related to the patients’ frailty, such as patients’
poor health, comorbidities and their beliefs or experi-
ences that interventions are too intensive. These results
indicate that the current available interventions and
treatments may not be suitable for some older peo-
ple who are (severely) frail. They may also point to the
advantage of offering interventions in an earlier phase
when people are not (yet) or less frail [47]. Starting
with falls prevention in an earlier phase may enhance
healthier ageing and staying longer independent.

Another main reason reported by the GPs for not pro-
viding fall preventive care was lack of acknowledgement
of high fall risk by patients even though the GP diagnosed



Meekes et al. BMC Fam Pract (2021) 22:190

it. The percentage of older patients not acknowledging
their high fall risk will probably increase when targeting
patients who are not yet or less frail. Helping patients to
understand why they have a high or increased fall risk and
what measures can be taken, are important to motivate
patients to start falls prevention interventions. Previous
literature shows that older people are often unfamiliar
with the meaning of high fall risk and what measures can
be taken to reduce this risk [20, 21]. In addition, possible
stigma exists around falling among older people as it can
be related to aging and loss of independence which again
might negatively influence their motivation to partici-
pate in falls prevention interventions [48, 49]. Therefore,
changing the focus from preventing falls to promoting a
healthier life style and maintaining independence might
stimulate older people to start and complete falls preven-
tion interventions.

Further research

The results from our study show that GPs did know of
80% of their patients if they had a fall history and of 71%
if they had a FOF, which can indicate high fall risk. How-
ever, the majority (63%) of the patients with a fall history
and/or FOF did not receive fall preventive care. Further
research is recommended to investigate whether the
number of patients that receive fall preventive care can
be increased. According to Paul, a systematic approach
for identifying risks and addressing them in a concerted
manner is key to falls prevention [50]. Therefore, strate-
gies for systematic fall risk screening and falls prevention
provision in the primary care setting could be developed,
implemented and evaluated to reduce falls among frail,
independently living older people. Such strategies should
take older people’s perspectives, needs, and wishes into
account and focus on start and compliance of interven-
tions [51, 52]. Also, the roles of the GP and other involved
health care professionals should be further investigated in
regards to systematic fall risk screening and falls preven-
tion provision.

The GPs reported in this study several reasons why
they did not provide falls prevention to patients with
a fall history and/or FOF. Further research is required
to gain in depth knowledge for not providing fall pre-
ventive care. This is relevant information to make the
implementation strategies more successful. If more frail
older people with high fall risk receive adequate fall
preventive care, falls and FOF among patients can be
reduced [17, 53]. In addition, their quality of life, and
independence may be maintained or improved. More-
over, these health outcomes can result in a reduction
in hospital admissions, rehabilitation treatments, and
other related treatments, which finally could lead to a
reduction in health care costs [54].
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Strengths and limitations

A limitation of our study is the data collection itself.
The data collection can be seen as an intervention.
GPs received a pop-up in their registration system ask-
ing about patient’s frailty, fall history and FOF when
reporting specific ICPC-codes in their EHR. These
questions will have made GPs more aware about frailty
and falls prevention resulting in more active GPs con-
cerning the provision of falls prevention. Therefore,
the results from our study might be an overestimation
of the actual proportion of patients with a fall history
and/or FOF because normally GPs will not systemati-
cally ask these questions during daily practice. Never-
theless, the proportion of frail older people identified
with a fall history and/or FOF appears to decrease
when comparing the periods January until July and July
until December (not significantly), indicating that the
GPs’ initially increased awareness declines slightly over
time.

There might also be some information bias in our
study. When the GPs completed the questionnaire, they
might have asked patients directly, assumed the answer
or retrieved answers from the EHR. GPs assuming or
patients recalling answers might have caused bias during
data collection.

On the contrary, the method of data collection is also
a strength of our study. The questionnaire was incor-
porated in the EHR, enhancing more complete data
collection as the system helped reminding the GPs to
complete the questionnaire.

Another strength of our study is related to registra-
tion performance of the GP practices. In general, the
quality of registration varies among Dutch GPs [55].
Nonetheless, the participating GP practices were
classified as practices with good registration perfor-
mance because they have registered ICPC codes after
at least 70% of their contacts with patients and at least
46 weeks of adequate contact registration during a
period of 1 year.

The network of 32 GP practices (65 GPs, 43.7 fulltime-
equivalent) throughout the Netherlands, used in this
study, was also a strength. Patients in this network are
representative of the entire Dutch population regarding
age, sex, regional distribution, and degree of urbanization
and cover 0.7% of the Dutch population [56].Therefore,
our study gives a good representation of daily practice of
Dutch GPs across the country in regards to the provision
of falls prevention [24].

Conclusion

In conclusion, this study shows that the GPs are fre-
quently not aware of their patient’s fall history and/or
FOF and that the majority of the frail older patients
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with a fall history and/or FOF did not receive fall
preventive care. Main reasons for not providing fall
preventive care are related to the patients’ beliefs that
interventions are too intensive/too much of a hassle,
and the lack of patients’ acknowledgement of their
high fall risk. This situation could be improved by
developing strategies for the primary care setting that
aim to enhance systematic screening of high fall risk
and provision of falls prevention among frail older
people as well as among patients who are less frail.
In addition, further research is required to gain more
in-depth insights in why fall preventive care is not
provided. With all this, falls prevention can be imple-
mented more successfully in the primary care setting
which helps to reduce falls among older patients. This
may lead to a maintained or improved quality of life
of frail older people and a reduction in health care
costs.
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