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Summary
We studied the effect of automatic fall detection units on the fear of falling amongst
community alarm users living in the community. A total of 55 community alarm users,
at increased risk of falling were recruited: 34 received fall detectors (intervention
group) and there were 21 in a control group. On intention to treat analysis, there was no
significant difference between the intervention and control group on change in fear of
falls (40.3 vs 37.5, difference 2.8, 95% CI –6.2 to 11.8), health-related quality of life or
morale. Differences in fear of falling, between a group who wore their detector
regularly (62%) and those who did not, suggest that some people may benefit from a fall
detector; conversely, others may lose confidence if provided with a fall detector. Most
users who wore their detectors regularly felt more confident and independent and
considered that the detector improved their safety.

Introduction
Approximately 33% of older people fall each year [1] and it has been suggested that
falls account for up to 40% of residential care home admissions [2]. Fear of falling is
also important. Between 30 and 50% of independently living older people are fearful of
falling [3]. The fear of falling alone decreases quality of life [4] and increases the speed
of decline in the ability to perform activities of daily living [5]. It can also lead to selfimposed isolation and refusal of mobility that can restrict the user's quality of life and
add to the caregiver's burden [6].
Community alarm systems are typically triggered from a radio pendant worn around the
neck. Users can summon assistance through the telephone system from a call centre.
Recently automatic fall detectors have been developed that are worn on the waist and
are about the size and weight of a pager (Fig 1). When a fall is detected the community
alarm control centre can be contacted automatically, thus removing the reliance on the
user to instigate a call for assistance.
The aims of the present study were to assess whether automatic fall detectors would
reduce the fear of falling, and improve health and morale, amongst existing community
alarm system users.

Methods
The study was approved by the appropriate research ethics committee. Participants
were existing community alarm users living in the community (aged over 75 years), or
alarm users who had experienced a fall in the previous six months (aged 60-74 years).
Participants were selected by randomly choosing a surname letter and then approaching
eligible subjects, in sequential order, according to their records. Telephone contact was
made by community alarm staff and, upon approval, details forwarded to the research
team who provided additional information and an opportunity to ask questions before
obtaining consent to take part in the study. Thirty one percent of those originally
approached consented to take part; the main reason cited for declining involvement was
that people were happy with the technology they had already.
Subjects were assigned to control and intervention groups based on age, the number of
self-reported falls in the previous six months and the score from completing the Falls
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Efficacy Scale (FES). The FES [7] scores the fear of falling when conducting ten every
day activities such as walking short distances, using stairs and having a bath. The FES
tool uses a self-scoring system, where 0 indicates not confident at all, 5 fairly confident,
and 10 completely confident of doing ten everyday activities without falling. The tool
scores from 0 to 100.
Sixty six people commenced the project but due to withdrawal (9) and death (2), there
were 55 people who completed the study and there was ultimately an imbalance
between the groups in terms of falls history and FES score, as indicated in Table 1.
78% of the subjects lived alone.
Participants were visited and asked to keep a record of any falls they experienced and to
complete a questionnaire. This contained 29-items, covering topics such as self
perceived health, current compliance with pendant usage, use of home based
technologies, mobility and feelings of safety. In addition, two other tools were used.
These were the Philadelphia Geriatric Centre Morale Scale (Anglicised version) to
measure morale [8] and the EQ-5D health-related quality of life measure [9]. A
comparison of post-fall scores was conducted for the FES scores, the EQ-5D scores and
the Philadelphia scale using analysis of covariance to adjust for pre-fall monitor values
[10].
After these baseline tests were completed, participants in the intervention group
received a fall detector from one of three suppliers (Attendo, Tunstall or Tynetec). As
far as the user was concerned these devices all worked in a similar manner, were worn
on the waist, and had similar weight and size. The installation of equipment and
training of participants was conducted by a community alarm installer from the control
centre, following training from the manufacturers.
During the monitoring period, which typically lasted 17 weeks (SD 3.1), call activation
records from the control centre were forwarded to the research team every two weeks.
These call records were compared with subjects’ self-reported experience to determine
the number of successful activations, false positive activations (i.e. where the fall
detector raised an alert but no fall had occurred) and false negative activations (i.e.
where a fall had occurred but the detector did not raise an alert). At the end of this
period interviews were conducted with all of the participants and the questionnaires
repeated.

Results
Fear of falling
The mean baseline value for all participants in both the intervention and control arms at
the commencement of the project was 29 (range 1-71). There were no significant
differences in post-intervention FES score between the intervention and control group
after adjusting for pre-intervention scores using analysis of covariance, Table 2. A
Kruskal-Wallis test was used to investigate whether there was any difference between
the three manufacturers in terms of the fear of falling (i.e. the FES score). There was no
significant difference (Kruskal-Wallis X2 = 4.1, df = 4, P=0.4).
Most participants (62%) wore their fall detector regularly, as intended in the research
protocol (Table 3). Although the differences were not statistically significant, a per
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protocol analysis based on self-reported compliance indicated that those subjects who
had worn their fall detector appropriately showed a larger increase in falls efficacy
(14.6) than the control group (10.6), whereas those who had not worn it appropriately
showed a smaller increase than controls (2.3) (P = 0.24).

Morale and health-related quality of life
There were no significant differences in the Philadelphia scale or the EQ-5D score
between the intervention and control group, Table 2.

User acceptance
38% of the subjects reported problems in attaching or wearing the device. Belts from
the manufacturers enabled the fall detector to be permanently housed in the belt,
therefore reducing the reliance on fine motor control. These were offered to all and
used by 65% of participants in the intervention group. However only 27% indicated
this improved matters.

Perceived benefits
Participants were asked specific questions on the benefits that the fall detectors gave
them (Table 4). Of those who wore the fall detector regularly:





58% thought it improved their independence;
85% considered it improved their safety;
72% felt more confident;
90% were pleased they had a fall detector.

Device performance
The control centre data revealed 138 false positive activations, or approximately 1 per
user per month. The reported activities being undertaken at the time (Table 5) suggest
that the majority of false activations arose when clothing was being moved. It is
interesting that the participant diaries reported 147 false activations, the discrepancy
being that, with one manufacturer’s equipment, participants soon realised that they
could cancel false activations without the control centre being contacted. This
functionality appeared to be viewed positively.
There were three reported instances of false negative activations, where the user
reported a fall but the fall detector did not activate. On one occasion the pendant was
activated and may have over-ridden the fall detector, while the other two incidents were
experienced by the same user and in both instances the person fell backwards. On one
occasion a fall was reported and the detector correctly raised a call for assistance, with
assistance being promptly provided.

Discussion
Both the intervention and control groups showed an increase in the FES score and
therefore an apparent reduction in the fear of falling, with no significant difference
between the two groups. The decrease in fear of falling in the control group is
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interesting. It was shown in another study[3] that a counselling and advice intervention,
plus a light exercise regime, produced a significant increase in falls efficacy. It may be
that simply visiting the subjects to interview them about their attitudes to falling had an
effect on their confidence in relation to falls. There may also have been a seasonal
effect as the baseline testing was conducted in winter and the follow up data were
collected in late spring. It is likely that older people are more fearful of falling in
winter, as it is known that more falls occur during the winter period [11].
Within the intervention group, there was a sub-group whose compliance was good and a
second whose compliance was poor. The compliant group, on average, increased their
FES score above that of the control group whereas, in the non-compliant group, the FES
score increased less than in the control group. These results, although not statistically
significant, suggest that some people may benefit from a fall detector, in terms of their
fear of falling, and that, conversely, others may lose confidence if provided with a fall
detector. These points are supported by comments made by participants, for example
whilst one commented, "I would say that it’s one of the best safety nets someone could
have", another commented, "it made me feel vulnerable, more so than normal, because
it made me more aware of the possibility that I might fall." If this is confirmed by
further research, it would suggest that fall detectors should not be provided to all
vulnerable older people. Rather, careful assessment will be crucial in determining
whether such provision is likely to be beneficial or not.
The effect of fall detectors on the fear of falling is likely to be substantially affected by
user perception of the reliability and accuracy of the detector. Difficulties in wearing
the device and the level of false alerts, both false positive and false negative, are a cause
for concern, but it is not possible to quantify the effect of detector performance on the
results obtained in the present study. On the single occasion when an alert was correctly
raised, the alert led to assistance being provided in a timely manner, which gives some
cause for optimism. Despite these difficulties, those who wore the fall detectors
appropriately reported that they felt more confident and independent, and considered
that the detector improved their safety. They also felt pleased that they had a fall
detector, backing up the findings of a previous study which suggested that community
alarm users would welcome automatic fall detection units [12].
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Table 1. Characteristics of the control and intervention groups
Control
(n=21)
Mean age (years)
80
Age range (years)
60-95
Proportion of group who experienced at least one fall in
64
the previous six months (%)
Mean FES score
24.7
FES range
2-67

Intervention
(n=34)
78
60-94
79
31.7
1-71
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Table 2. Results for the control and intervention groups, and for the adjusted differences
Control Control Control Intervention Intervention Intervention
prepostadjusted†
prepostadjusted†
(a) FES
24.1
34.7
37.5
31.3
41.2
40.3
(b) EQ-5D

51.1

56.2

56.0

60.9

60.2

60.3

Mean adjusted postdifference
2.8
4.3

(c)
9.1
8.9
8.7
8.6
8.2
8.3
-0.3
Philadelphia*
†Post scores after adjusting for pre scores using analysis of covariance
*One person in the intervention group did not complete this questionnaire during follow up as it caused distress
**P-values are for adjusted difference in scores after analysis of covariance

95% CI
-6.2 to
11.8
-7.2 to
15.8
-1.8 to
1.2

Pvalue**
0.59
0.83
0.68
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Table 3. Responses to the question; how often do you wear the fall detector?
Frequently Occasionally When feeling
Hardly
Never
Tried it,
unwell/ when
ever
but
carer not present
didn’t
like it
38% (n=13) 12% (n=4)
12% (n=4)
6%
18%
15%
(n=2)
(n=6)
(n=5)

Table 4. Responses to the questions: Do you feel more independent/safer/confident
because of your fall detector? (n=34)
Yes, definitely Mainly yes No change No, not really No
(%)
(%)
(%)
(%)
(%)
Independent
Intervention
21
24
38
6
12
Per protocol
29
29
29
5
10
Not per protocol
8
15
54
8
15
Safer
Intervention
35
26
26
6
6
Per protocol
52
33
10
5
Not per protocol
8
15
54
15
8
Confident
Intervention
32
15
24
9
21
Per protocol
48
24
14
10
5
Not per protocol
8
38
8
46

Table 5. Participants' activities when false alerts occurred
Activity
Getting dressed/undressed
Removing trousers to use toilet
Dropped on floor or knocked over
Sitting in chair
Attaching or removing the detector from clothes or belt
Activated while in the kitchen
Getting in or out of bed
Bending over
Fall detector or belt fell off
Low battery
Bending down
Actual fall
Unknown
Total

n
19
11
11
10
6
3
2
2
2
1
1
1
78
147
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Figure legend
1. An example of wearing one of the fall detectors
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