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ABSTRACT
INTRODUCTION: As falls in the elderly are a major problem,
the Danish National Board of Health recommends system-
atic screening of 65+ year-olds who visit an emergency
 department following a fall. 
MATERIAL AND METHODS: As part of a fall prevention pro-
gramme, screening for fall risk was carried out in four differ-
ent settings where health staff meets elderly fallers. All falls
were recorded and patients interviewed. 
RESULTS: A total of 2,016 falls were registered. Among
these, 1,074 were accidental episodes of which 413 oc-
curred in elderly patients with good balance. There were
significant differences between the various screening loca-
tions. Need for fall prevention ranged from 50% to 84%.
Elderly who were cognitively or physically impaired and 
 elderly with abuse issues fell frequently and a need for fall 
preventive actions was observed in up to two of three falls 
in this subgroup of elderly.
CONCLUSION: The study shows that the need for fall pre-
vention is considerable and that the estimated need for fall 
prevention far exceeds the capacity of geriatric fall clinics.
As the number of elderly will increase in coming years, it 
should be explored to which extent recommendations con-
cerning identification and assessment of elderly fallers are 
followed and whether recommendations result in fall pre-
ventive actions.
FUNDING: The project was supported by the Ministry of 
 Interior and Health and by The Fund for Scientific Work in
the Geriatric Field within the former Copenhagen Hospital
Corporation.
TRIAL REGISTRATION: not relevant.

It is well established that falls are a major problem for
the elderly. Each year about one in three persons aged
65 or more falls at least once and 10-20% of falls result 
in serious injury [1]. The fall frequency increases signifi-
cantly with age (Figure 1). Fall accidents are the cause
of 75% of casualty visits in the elderly and result in a
 significant number of hospital bed days. Falls are associ-
ated with increased mortality, morbidity, disability, loss
of independence and thus have substantial socio-eco-
nomic consequences [2]. If the frequency of falling con-
tinues unchanged, the cost will grow significantly in the 

coming decades as the proportion of elderly in the popu-
lation increases [3, 4]. Within the next three decades,
the number of 65+ year-olds in Denmark will nearly 
 double [5].

A number of studies have shown that by identifying 
risk factors and adopting corrective/preventive meas-
ures it is possible to reduce the risk of falling [6-8]. 
Those who were studied were cognitively intact, moti-
vated community-dwelling elderly, while multifactorial 
intervention in patients with dementia was not proven 
to be effective [9]. In very frail nursing home residents 
and even in the demented individuals, indirect inter-
vention, such as staff education and environmental
 adaptation, may reduce the risk of falling [10, 11].

Based on the available evidence, the Danish 
National Board of Health (DNBH) recommends system-
atic screening of 65+ year-olds who visit emergency
 departments following a fall. According to the recom-
mendations, there is a need for post-fall assessment if 
an elderly faller answers “yes” to one or more of four
questions about gait or balance problems, further falls 
within the last year, dizziness or possible syncope [12].
This assessment can be carried out by the general practi-
tioner (GP) or at the hospital, e.g. in a falls and syncope
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FIGURE 1

Fall incidence per 1,000 persons per year based on data from four emer-
gency departments in Denmark 2004-2008. Danish Injury Register, 
 National Institute of  Public Health. 
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clinic. Such clinics are established at most geriatric de-
partments in order to assess the underlying reasons for 
falling and to plan appropriate interventions. The cap-
acity of the geriatric falls clinics is limited. In the Capital 
Region of Copenhagen, for example, there are seven
falls clinics with a total annual capacity of approximately 
1,000 assessments. More than 260,000 persons over 65
years are living in the Region, about 86,000 of whom will
fall annually.

The reasons for falling are various. Many falls are 
due to either balance disorders or disturbances in heart
rhythm or blood pressure. Some falls are accidental. 
Accidental falls occur at all ages, both in persons with 
good and poor balance. Some falls are unexplained, e.g. 
without any apparent cause, and in other cases the fall
is part of a syncope. However, falls may also be a symp-
tom of weakening due to acute illness or be caused by 
terminal disease. A single accidental fall in an elderly
person with good balance does not require fall assess-
ment, but other types of fall need thorough assessment 
and in case of a suspected syncope or unexplained falls;
this may include special assessment of heart rhythm or
a tilt table test. Knowledge of the type of fall may be
useful when planning the necessary assessment. In the 
population of fallers identified by screening, the need 
for action will vary. Some fallers need thorough assess-
ment while in others the fall risk is part of an already 
known problem requiring supportive actions, e.g. elderly
fallers with dementia, patients abusing alcohol or me-
dicine and patients weakened due to terminal illness. 
Information on the proportion of patients belonging to
these subgroups is important in the planning of future
fall prevention in the community.

The aim of the present study was to describe the 

results of fall risk screening in a sample of elderly in four
different settings where health staff meets elderly fall-
ers. The specific questions we aimed to answer were as 
follows:

– How many of the accidental falls occur in elderly
with good balance? 

– How many of the falls call for fall preventive
actions?

– How many of the falls occur in elderly with 
dementia, terminal illness or abuse issues – and do
these elderly fall more frequently than others?

– What proportion of the falls requiring post-fall 
assessment according to the DNBH occurs in elderly 
with dementia, terminal illness or alcohol/medicine
abuse?

MATERIAL AND METHODS
The screening was conducted as part of a fall prevention
program and was carried out in four settings: Emergency
Department for outpatients (ED-out), Emergency Ward
for inpatients (ED-ward), Home Care Service (HCS) and
Preventive Home Visits (PHV) as shown in Table 1. All
falls were recorded and patients were interviewed using 
a defined frame to determine whether the fall could be 
considered a single accidental fall, a possible syncope or
an unexplained fall with no apparent cause. Patients 
were interviewed about their balance and whether they
estimated that it was good. Information about general
health and comorbidity was obtained, if necessary sup-
plemented with information from available records. It
was noted if the patient had a known abuse or severe 
disease such as disseminated cancer, end-stage renal,
liver or lung disease or terminal heart failure. Cognitive 

Screening for fall risk in four settings in Frederiksberg – a municipality of the Capital Region with 93,000 inhabitants of whom 15,000 are 65 years or older. Information obtained and 
number of falls.

ED-out ED-ward PHV HCS

Who performed the screening? 1 of 7 doctors Nurse from geriatric 
team

Staff from PHV Staff from District 1 
of HCS

How often was screening performed? All patients seen by
this doctor

Twice a week on vary-
ing days in the week

At all visits These were 
offered twice a year

At all visits

Fall recorded and the patient interviewed if Reason for ED visit
was a fall

Admission was due
to a fall

Fallen since previous
visit

Fallen since previous
visit

Interview concerning: type of fall (accidental, possible syncope, unexplained), 
self-estimated balance, general health and comorbidity

+ + + +

Complementary health information available + + – +

Screened according to the recommendations from DNBH + + – –

Number of falls/fallers recorded

1 Oct 2006-14 July 2008 204/199 200/189 965/? 647/?

1 April 2007-14 July 2008 – – – 534/167

DNBH = Danish National Board of Health; ED-out = Emergency Department for outpatients; ED-ward = Emergency Ward for inpatients; HCS = Home Care Service; PHV = Preventive 
Home Visits.

TABLE 1
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function was assessed qualitatively and implemented in
the assessment of the patient’s fall history. If there was 
no suspicion of severe cognitive impairment, patients
were categorized as having no need for fall prevention, 
provided they reported good balance and a single acci-
dental fall. In ED-ward and ED-out, the four questions
recommended by the DBNH were also asked. In the HCS,
the number of falls in each person was recorded after 
1 April 2007. 

Data processing and statistics
The material was typed anonymously in Excel and ana-
lyzed in SPSS. The test used was chi square. 

Trial registration: not relevant.

RESULTS
A total of 2,016 falls were recorded in the period (Table
2). The average age of the faller was 82.7 years (65-103
years) and almost three in every four were women.

Accidental falls. In all, 1,074 of the recorded cases
were considered accidental falls, including 413 cases of 
a single accidental fall in people with good balance.
There were significant differences in the frequency of 
these falls between the four settings. More of these falls
were seen in the ED-out and less in the ED-ward and the 
HCS. The proportion of accidental falls among elderly
with a good balance decreased with age from 54% of the
65-69 year-olds in the ED-out to 16% of the 90+ year-
olds (p = 0.001)

Need for fall prevention. There were large differ-
ences in the need for fall prevention between the four 
settings (p < 0.000). In the PHV and ED-out, more than a 
third of the cases required no action, primarily because 
many of these were accidental falls in persons without 
balance problems. In contrast, only one in every ten falls
in the ED-ward and the HCS. It was therefore concluded 
that there was no need of fall prevention. In these set-
tings, it was found that between half and two thirds of 
cases with a need of preventive actions occurred in eld-
erly with cognitive impairment, terminal illness or abuse 
issues. Especially falls due to abuse accounted for a sig-
nificant share of fall incidents in the HCS. From April 
2007 until the end of the screening period in July 2008, 
534 falls in 167 people were recorded in the HCS. A total
of 53 of these were people who fell mainly due to abuse
(n = 24), terminal disease (n = 14) or dementia (n = 15). 
These individuals were registered with an average of 
8.3, 2.9 and 2.6 falls, respectively, during the period,
while the fall rate in the remainder of cases needing fall
prevention was two on average.

Assuming that screening is performed continuously
in the ED, the number of annual post fall assessments is 
shown in Table 3. The estimated figures are based on

the obtained study results regarding number of record-
ed falls and the proportion needing fall prevention.

Screening for need of post-fall assessment carried 
out in accordance with DNBH recommendations. One 
or more of the DNBH’s questions were answered by 
394 fallers. A total of 347 (86%) responded to all four
questions. In 100 (29%) of these, respondents answered 
“no” to all four questions meaning that there was no 
need for post-fall assessment. There was a need for as-

Gender, age and assessment of need of fall prevention in the four settings of screening: Emergency
 Department for outpatients (ED-out) and Emergency Ward for inpatients (ED-ward), Preventive Home
Visits (PHV) and Home Care Service (HCS).

ED-out ED-ward PHV HCS

Total, n 204 200 965 647

Gender, n

Male  46 66 228 183

Female 158 134 732 458

Not stated – –   5  6

Age, years, mean (SD) 80.5 (8.1) 82.7 (7.7) 83.3 (6.1) 82.6 (8.7)

Need of fall prevention, n (%)

Total 101 (50) 163 (82) 536 (56) 476 (74)

Accidental falls and poor balance  41 12 247 94

Possible syncope  19 28 128 14

Unexplained falls   8 23  35  0

Other falls   8 13  71 70

Cognitive impaired  18 41  20 50

Terminally ill    2 21  34 49

Abusers   5 25 1 199

Subgroup, total  25 (25) 87 (53)  55 298 (63)

No need of action

Total  76 (37) 22 (11) 322 (33) 81 (13)

A single accidental fall without need for any action  57 10 255 32

Other accidental event/not relevant  16 11  30 33

Medical diagnosis as cause of fall   0  1  37  7

Not stated   3  0   0  9

Have been referred or earlier assessed   2 (1) 11 (6) 106 (11) 62 (10)

Nursing home resident  24 (12)  4 (2)   1 (0)  9 (1)

Not stated   1 (0)  0 (0)   0 (0) 19 (3)

SD = standard deviation.

TABLE 2

area is performed continuously throughout the year and assuming that 
the share of 65+ year-olds in the Capital Region needing post fall assess-
ment is the same as in the study area.

ED-
out

ED-
ward

Annual number of falls in Frederiksberg Municipality   779   370

Number of patients needing post fall assessment   390   303

Annual number of falls in the Capital Region 13.503 6.413

Number of patients needing post fall assessment 6.752 5.259

ED-out = Emergency Department for outpatients; ED-ward = Emergency
Ward for inpatients.

TABLE 3
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sessment in 247 cases according to the DNBH criteria.
Among these patients, the study screening identified 
201 (81%) with a need for fall preventive actions, 34 
(14%) in whom the problem was already taken care of 
or they did not need additional action and 12 nursing 
home residents. Among those who needed fall preven-
tion according to the DNBH criteria, 68 (28%) occurred
in elderly with abuse, terminal disease or dementia.

DISCUSSION
The present study describes the results of screening for 
fall risk in different settings where health staff meets 
elderly fall patients. Different screening settings were 
chosen to obtain the broadest possible basis for an esti-
mation of the scope of the problem. The screening
mode was adapted to the varying conditions of each
 setting and was therefore not identical across settings, 
but the interviews were made in the same way and us-
ing the same criteria for categorization of type of fall
and need for fall prevention. In this study, the DNHB’s
screening questions were replaced with an interview
 focusing on type of fall as this may provide hints for the 
planning the further assessment. However, the defin-
ition of who needs fall assessment is the same and there 
is therefore a good correlation between the results
 obtained from the two methods of screening.

The study showed large differences between the
four settings, both concerning type of fall and need for 
assessment. Also the prevalence of elderly with demen-
tia, terminal illness or abuse differed between the set-
tings. In the ED-out there were many accidental falls in
elderly without balance problems as expected in active
senior citizens, but there were just as many falls among
the frail, the demented, the terminal ill, abusers and
nursing home residents. A previous Danish study of 
 elderly fallers in the emergency department for out-
 patients showed that 39% were admitted to the hospital 
and in the following six months, 13% died and 30% were
readmitted [13]. Thus, it is not surprising that in the  ED-
ward, a significant part of the patients belong to the frail 
group. Elderly with a need for home care must be con-
sidered weaker than self-reliant elderly. Compared to 
the HCS, where all patients receive home care, only 40%
of the clients in the PHV have outside help. This may be
the reason why very few are considered demented or
abusers in the PHV-setting. Another reason may be that
the PHV staff does not have access to patients’ medical 
or nursing-related patient information. Both among the 
generally healthier clients of the PHV and the ED-out, 
there were many with good balance. The finding that 
this proportion decreases with increasing age fits well
with our expectations.

Falls are associated with fear of falling which causes
inactivity and thus results in decreasing muscular 
strength and increasing risk of falling [14]. It is impor tant 
to identify patients at risk as early as possible, before 
they are injured and while they still have sufficient re-
sources to contribute to the interventions needed to
 reduce the risk of falling. As intervention programs have
resulted in a reduction in the risk of falling, internation-
ally accepted guidelines have been published concerning
the identification of patients at risk, medical assessment 
and intervention [15]. Despite this, a recent study indi-
cates that the guidelines are poorly implemented. Only 
3% of community-dwelling seniors who visited an ED 
after a fall received an assessment according to guide-
lines [16]. 

In Denmark, the DNBH published official guidelines
on systematic screening of 65+ year-olds with falls and
according to these recommendations, elderly people 
at risk should be advised to seek the appropriate pre-
ventive services. It is not known to which extent these 
recommendations are followed.

Community-dwelling elderly citizens with dementia, 
abuse or terminal disease need special attention. These 
frail patients will hardly follow advice from ED staff to
see their general practitioner for fall prevention. In 
2008, a quality assurance project was carried out at the
ED of Frederiksberg Hospital with the aim of implement-
ing fall risk screening according to the DNBH guidelines. 

As long as you are seated, 
you are safe from falling.
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Data from this project show that in the overwhelming 
majority of cases, the need for post-fall assessment is
not reported to GPs, even in cases in which patients
were screened [17]. In a subsequent follow-up, only 
the most resourceful patients had followed the advice
from the ED staff to consult their GP concerning the fall
problem.

Screening programmes detect fall episodes and the 
same patient can thus be registered multiple times as 
was seen in the HCS, where especially abusers were re-
sponsible for many falls. In the ED, there are few revisits
and the majority of the registered persons require fall
prevention. Only in a few cases was the problem already 
taken care of. The estimated need for post fall assess-
ment must be considered underrated as only falls in pa-
tients living in Frederiksberg were recorded. There were 
no data on how many of the municipality’s elderly were
seen at EDs outside the Frederiksberg area. Patients 
with fractures demanding surgery, such as hip or ankle
fractures, are not seen in the Frederiksberg ED, but are 
referred directly to another hospital. That the estimated 
need for fall prevention is underrated is also supported 
by results from the above-mentioned quality assurance
project which over a 3-month period recorded 1.7 times
as many falls as the present study. Among the persons
who had fallen, 19% lived outside the area. The esti-
mated figures are based entirely on the 10-20% of all 
falls that need medical attention and the real need will 
therefore be much larger than calculated here.

With a total capacity of about 1,000 fall assess-
ments per year, only a small fraction of the estimated 
number of patients needing fall assessment can be as-
sessed at the geriatric falls clinics. It is unknown who 
takes care of the rest and to which extent patients are 
offered fall prevention initiatives.

CONCLUSION
The study shows that the spectrum of falls is wide, rang-
ing from accidental inevitable falls not requiring fall as-
sessment to falls in persons needing special fall preven-
tive actions as in elderly with physical or cognitive
weaknesses. A significant part of the falls occur in this 
group, but there were large differences between the 
four settings. The study confirms that the need for fall
prevention is large and that the estimated need for fall 
assessment far exceeds the capacity of the geriatric fall 
clinics. With an eye to the future boom in the population
of the elderly, it should be explored to which extent rec-
ommendations from the DNBH concerning older fallers 
are complied with and whether they actually result in 
fall preventive actions.

CORRESPONDENCE: Marianne Kirchhoff, Department of Geriatric Medicine C, 
Gentofte Hospital, 2900 Hellerup, Denmark. 
E-mail: marianne.kirchhoff@dadlnet.dk

ACCEPTED: 4 August 2011

CONFLICTS OF INTEREST: Disclosure forms provided by the authors are 
available with the full text of this article at www.danmedbul.dk.

ACKNOWLEDGEMENT: The authors wish to thank all those who screened 
patients for fall risk: Vera Møller, MD, Emergency Department for Outpatients, 
Frederiksberg Hospital, Karen Lis Englev, charge nurse of geriatric team, Fred-
eriksberg Hospital, Staff at the Unit for Preventive Home Visits in Frederiksberg 
Municipality, and Staff at Frederiksberg Municipality Home Care Service.

LITERATURE
 1. Alexander BH, Rivara FP, Wolf ME. The cost and frequency of 

hospitalisation for fall related injuries in older adults. Am J Pub Health 
1992;82:1020-3.

 2. Campbell AJ, Borrie MJ, Spears GF et al. Circumstances and consequences 
of falls experienced by a community population 70 years and over. Age 
ageing 1990;19:136-41.

 3. Scuffham P, Chaplin S, Legood R. Incidence and costs of unintentional falls 
in older people in United Kingdom. J Epidemiol Comm Health 
2003;57:740-4. 

 4. Fall accidents in elderly. Archive of weekly figures for Public Health, week 
46 2003. www.si-folkesundhed.dk (19 Aug 2011). 

 5. www.statistikbanken.dk (19 Aug 2011).
 6. Close J, Ellis M, Hooper R. Patients with recurrent falls attending Accident 

& Emergency benefit from multifactorial intervention – a randomised 
controlled trial. Lancet 1999;353:93-7.

 7. Davison J, Bond J, Dawson P et al. Patients with recurrent falls attending 
Accident & Emergency benefit from multifactorial intervention – a 
randomised controlled trial. Age Ageing 2005;34:162-8.

 8. Tinetti ME, Baker DI, McAvay G et al. A multifactorial intervention to 
reduce the risk of falling among elderly people living in the community. 
N Engl J Med 1994;331:821-7.

 9. Shaw FE, Bond J, Richardson DA et al. Multifactorial intervention after a 
fall in older people with cognitive impairment and dementia presenting to 
the accident and emergency department: randomised controlled trial. 
BMJ 2003; 326:73.

10. Bouwen A, De Lepelaire J, Buntinx F. Rate of accidental falls in 
institutionalised older people with and without cognitive impairment 
halved as a result of a staff-oriented intervention. Age Ageing 
2008;37:306-10.

11. Nikolaus T, Bach M. Preventing falls in community-dwelling frail older 
people using a home intervention team (HIT): results from the  
randomized falls-HIT trial. J Am Geriatr Soc 2003;51:300-5.

12. The fall patient in clinical practice, www.sst.dk (19 Aug 2011).
13. Kirchhoff M, Bregnbak MJ, Backe H. Elderlies’ emergency department 

contacts following falls. Ugeskr Læger 2008;170:3667-70.
14. Deshpande N, Metter EJ, Lauretani F et al. Activity restriction induces by 

fear of falling and objective and subjective measures of physical function: 
a prospective cohort study. JAGS 2008;56:615-20.

15. Guideline for the prevention of falls in older persons. American Geriatric 
Society, British Geriatric Society and American Academy of Othopedic 
Surgeons Panel on fall prevention. JAGS 2001;49:664-72.

16. Salter AE, Khan KM, Donaldson MG et al. Community dwelling seniors who 
present to emergency department with a fall do not receive guideline care 
and their fall risk profile worsens significantly a 6 month prospective study. 
Osteoporos Int 2006;17:672-83.

17. Melin A. Risiko for fald? Hvad så? Kvalitetsudvikling af den  faldfore-
byggende indsats i skadestuen. Rapport. Samordningsudvalget på 
Frederiksberg, 2009.


