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Abstract
The objective was to analyze predictive variables for falls in older community-dwelling adults who needed walking aids or home
help service, to describe the circumstances and consequences of falls and fall injuries, and to describe the activities preceding
falls, n = 175, mean age 83 years. Falls were self-reported monthly in a fall calendar and were followed up by a telephone
interview. A logistic regression analysis was performed to investigate predictive baseline variables for falls. Injuries were
reported in 82 of the 185 fall events. Previous falls and a high level of education had a significant association with falls odds ratios
1.9 (95% CI 1.3–2.7), and 2.7 (95% CI 1.4–5.3). Activities preceding the falls were classified according to the International
Classification of Functioning (ICF). Falls and fall injuries were most common while moving around within the home and rising
from sitting to standing.
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Introduction

Accidental falling in the older population is a threat to
health, autonomy, and well-being (Rubenstein, 2006) and
falls are the main cause of unintentional injuries among
older adults (Peel, 2011; Stevens et al., 2008). The con-
sequences of falls are often more devastating for older
adults than for younger people because of a higher sus-
ceptibility to injuries due to, for example, osteoporosis and
slowed protective balance reactions (Rubenstein, 2006).
Most falls cause no severe injuries, but in general, ap-
proximately 10% of falls result in serious injuries, such as
head injuries and fractures (Peel, 2011). The most common
injuries are of a minor type (swollen joints, bruises,
abrasions) (Milat et al., 2011; Nachreiner et al., 2007). The
reasons why older people fall are complex and are the result
of numerous, interacting risk factors unique to the

individual in interaction with the environment (Tinetti &
Kumar, 2010). Well established risk factors for falls are
previous falls, female gender, and old age (Ambrose et al.,
2013). In a cohort of community-dwelling individuals aged
75 years or older, use of a walking aid or receipt of mu-
nicipal home support was associated with falls (Hellström
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et al., 2013). Frailty as a fall risk factor has been confirmed
(Cheng & Chang, 2017) but factors associated with the sub
group of pre-frail community-dwelling older people who need
walking aids or home help service have been sparsely studied.

The circumstances and consequences of falls in
community-dwelling older adults (aged 75 years or older)
with some degree of frailty have been studied (Hill et al.,
2013; Nachreiner et al., 2007). Nevertheless, fall circum-
stances, including activities executed immediately before
the fall event irrespective of injury, as well as the conse-
quences of falls in community-dwelling adults ≥75 years of
age who need walking aids or home help service, have been
only sparsely investigated. Behavioral strategies for fall
prevention originating from the specific circumstances
surrounding the fall event can be used as a basis to reduce
falls (Nachreiner et al., 2007). Increased knowledge re-
garding which activities are linked to the fall injuries that
most often occur in older adults with walking aids or home
support could be a valuable contribution to the prevention
of fall injuries in the older population.

One framework for the standardisation of activities is the
World Health Organization International Classification of
Functioning, Disability and Health (ICF) (World Health
Organization, 2001) which so far has been used to a lim-
ited extent in descriptions of falls (Pohl et al., 2015;
Saverino et al., 2015). The ICF is a holistic classification
system for the description of health reflecting aspects of
bodily function and structures, activities and participation,
the environment, and personal factors (World Health
Organization, 2001). It offers a structure and a common
language for describing activities, and it enables better
understanding across different professions. The ICF
framework has previously been used to relate concepts of
fear of falling to components of the ICF model in
community-dwelling older men and women (Pohl et al.,
2015). To our knowledge, in only one previous study, has
the ICF classification been applied to describe the activity at
the moment of a fall (Saverino et al., 2015).

A randomized controlled fall prevention trial (n = 175)
was conducted in a sample of community-dwelling older
adults who received walking aids, security alarms and/or
home help service, from the year 2012–2016. The within and
between-groups results as well as fall rate and injury rate have
been presented previously (Tuvemo Johnson et al., 2021).
The present study was based on the same sample, but the aim
of this study was to analyze predictive factors for falls. The
study objective was also to describe the circumstances and
consequences of the occurred falls in the study sample
(baseline to 12 months).

Methods

Design

This study had a longitudinal, descriptive design.

Participants

Data for the current study were collected as part of a rand-
omised, controlled trial (RCT) (trial nr XX) conducted in
Sweden from 2012 to 2016. The results from the main RCT
follow-up have been presented elsewhere (Tuvemo Johnson
et al., 2021). Community-dwelling older adults were re-
cruited for the study by physiotherapists or occupational
therapists when walking aids were prescribed or by care
managers when the older adults applied for home help service
or security alarms, which indicated some degree of frailty in
the sample. The inclusion criteria for the RCT were indi-
viduals 75 years or older, living in their own homes, with the
ability to walk independently indoors, and with the ability to
understand written and oral information in Swedish. Indi-
viduals with scores less than 25 on the Mini Mental State
Examination (MMSE) (Folstein et al., 1975), those receiving
ongoing physical therapy treatment due to illness or injury,
and those receiving terminal care were excluded. Altogether,
335 individuals were assessed for eligibility, and 175 were
finally included (122 women and 53 men,M 83.2 ±4.6 years)
(Figure 1) after oral and written consent. Of the 175 older
adults (122 women, 53 men), 74 individuals (42.3%), 50
women (41%) and 24 men (45%), fell during the first year
(±30 days) after inclusion in the RCT (fall rate 1.06/person).
Of the participants, 86.9% had a walking speed of <0.8 m/s or
≤ 10 points in the Short physical Performance Battery (SPPB)
measure (Abellan van Kan et al., 2009; Apóstolo et al., 2017).
The 175 participants’ characteristics are shown in Table 1.

Procedures

The RCT was three-armed with two intervention groups and
one control group. One intervention group received the Otago
exercise program (OEP), which is a home-based in-
dividualised exercise program that includes balance training,
strength training and outdoor walks (Gardner et al., 2001) and
the other intervention group received OEP and motivational
interviewing (MI), which is a method used to start and
support behavioral changes (Rollnick et al., 2008). The
participants in the RCTwere followed for 12 months with fall
calendars to identify falls and with telephone interviews to
collect data about the circumstances and consequences of the
falls. The study was approved by the Regional Ethics Review
Board of Anonymised, Sweden (Nr XX). The participants
received no compensation for their participation.

Measurements

The baseline questionnaire included background data and
self-reported fall frequencies for the previous 12 months.
The participants were asked to rate their level of physical
activity, home help utilisation, and level of education.
Questions about the use of walking aids, fall events the
previous year, and housing and living arrangements were
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also included, as well as the Falls self-efficacy (FES (S))
(Hellstrom & Lindmark, 1999) and EuroQol 5 Dimensions
(EQ-5D) (Rabin & de Charro, 2001). The Short Physical
Performance Battery (SPPB) (Guralnik et al., 1994), the
mini-BESTest (Franchignoni et al., 2010), the Geriatric
Depression Scale (GDS) (Gottfries et al., 1997), the Mini
Nutritional Assessment (MNA) (Guigoz, 2006), as well as
the above mentioned measurements were completed in the
participants’ homes or at a health care center by experi-
enced physiotherapists who were not involved in the in-
terventions. All of the tests and measurement scales used at
baseline have been reported to have sound psychometric
measures (Franchignoni et al., 2010; Freire et al., 2012;
Gottfries et al., 1997; Guigoz, 2006; Hellstrom &
Lindmark, 1999; Rabin & de Charro, 2001).

A fall was defined as “an event in which a person unin-
tentionally comes to rest on the floor or ground, regardless of
the cause and the consequences of the fall” (Jensen et al.,
2002). Fall frequencies were collected via daily reports from
the older people in calendars for falls (Lamb et al., 2005) over
the 12 months from baseline. The fall calendars and return
envelopes were provided to the participants in conjunction
with the base line measurements and were mailed monthly to
the researchers. If a calendar was not returned on time, the
participant was contacted by telephone by a research-team
member. Reported falls were followed up monthly by
research-team members via structured telephone interviews
with questions about the circumstances surrounding the fall
(when, where, perceived cause, and activity immediately
before the fall), and the consequences of the fall (injured or

not, injury location, type of injury and treatment). The an-
swers received were written down in forms.

Data analyses

Categorical data are presented with frequencies and per-
centages, n (%). Ordinal variables are presented with medians
(Md) and inter quartile ranges (IQR) and continuous variables
with means (M) ± standard deviations (SD). According to the
type of data, Pearson’s chi-square test and the independent t
test were used to examine differences in gender and age
between fallers and non-fallers. To analyze differences in the
distribution of falls resulting in injurious falls or non-
injurious falls in the ICF-classified activities, Pearson’s
chi-square test was used. Statistical significance was set at p <
0.05, and statistical analyses were performed using IBM
SPSS statistics software, Version 24 (SPSS Inc, Chicago, IL,
USA).

A logistic regression analysis model (Brace et al., 2016)
with explorative approach was used to test to what extent the
independent variables could explain the variation in falls.
Baseline variables that showed significant differences as well
as randomization groups (Table 1) were included in a lo-
gistic regression analysis using the enter method, Table 2.
The significance level was set at p < 0.05. Variables with a p-
value < 0,05 were included in the final regression model,
Table 3.

The circumstances and consequences of the encountered
falls the first year of the main study are described in Tables 4–
6. As no significant differences in fall frequencies between

Figure 1. Selection and study process.
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the randomization groups were detected in the 1-year follow-
up (Anonymised for Review # 1). Falls in all three groups are
presented together.

The structured classification of the ICF (World Health
Organization, 2001) was used to classify activities in fall
situations. The ICF consists of 1454 categories (World Health
Organization, 2001). Each category is assigned a unique code
containing a letter representing each of the components’ body
functions (b), body structures (s), activity and participation
(d), and environmental factors (e). The letter in the code is
followed by digits representing the first, the second, or the
third level in the classification. The following example shows
the structure of the ICF:

Table 1. Baseline characteristics and baseline test outcomes of the 175 study participants; Individuals who encountered no falls, n = 101 and
one or more falls, n = 74 from baseline to 12 months. Numbers, (%), Outcomes, mean ±SD/median [IQR].

Characteristics and test outcomes at Baseline No Falls in 12 months n = 101 One or More Falls in 12 months N = 74 p-value

Age, years 83.4 ±4.7 82.8 ±4.6 0.180
Women/Men 71 (70.3)/30(29.7) 50 (67.6)/24 (32.4) 0.845
Highest level of education

Elementary/junior sec high/girls’ school 69 (68.3) 30 (40.5) 0.006
Upper sec school/university/college 31 (30.6) 44 (59.5)

Living arrangement
Living alone/living with someone 58 (57.4)/43 (42.6) 45 (60.8)/29 (39.2) 0.496

Housing
Apartment block 83 (82.2) 52 (70.2) 0.137
Townhouse or villa 18 (17.8) 22 (29.8)

Assistance with daily activities
No 59 (58.4) 39 (52.7) 0.351
Yes, from relatives 15 (14.9) 19 (25,7)
Yes, from home assistance 27 (26.7) 16 (21.6)

Walking aids
No 9 (8.9) 5 (6.8) 0.372
Yes outdoors 77 (76.2) 55 (74.3)
Yes indoors 15 (14.9) 14 (18.9)

Hours/week moderate phys. Activity n = 73
≤3 h per week/˃3 hours per week 71 (70.3)/29 (28.7) 56 (76.7)/17 (23.3) 0.604
Neurological disorder 5 (5.0) 6 (8.1) 0.393

Fallen last 12 months before baseline
No 69 (69.0) 31 (41.9) 0.002
Yes, one fall 20 (20.0) 19 (25.7)
Yes, two to five falls 10 (10.0) 23 (31.1)
Yes, six or more falls 1 (1.0) 1 (1.4)

Geriatric Depression Scale (0-20 p) 4 [3] 4 [3] 0.922
Mini Mental State Examination (0-30 p) 28 [3] 28 [3] 0.430
Short Physical Performance Battery (0-12 p) 8 [3] 7 [3] 0.020
Mini BESTest (0-28 p) 16 [7] 16 [7.2] 0.523
FES(S) (0-130 p) 113 [34] 103 [40] 0.030
Mini Nutritional Assessment (0-14) 13 13 [3] 0.523
Walking speed (m/s) 0.69 ±0.2 0.67 ±0.2 0.297
Grip strength right hand (kg) 24.6 [7.9] 24.4 [7.8] 0.810
EQ-5D VAS 64.24 63.35 0.297

Abbreviations: FES (S) = Falls Efficacy Scale, Swedish version; EQ-5D VAS = EuroQuol 5 Dimensions Visual Analogue Scale.

Table 2. Variables entered on step 1 in the logistic regression
model.

Explanatory Variable Odds Ratio

95% CI
Lowest-
Highest p-value

Falls the year before baseline 1.7 1.2 2.6 .008
Randomization group .070
Randomization group (1) 1.4 .6 3.3 .425
Randomization group (2) 2.7 1.1 6.5 .025
Education level 3.4 1.7 6.8 .001
SPPB baseline .9 .7 1.0 .068
FESs baseline .9 .9 1.0 .285
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“d – Activities and participation” (component)

“d4 – Mobility (first level)

“d460Moving around in different locations” (second level)

“d4600 Moving around within the home” (third level).

The written answer to a telephone-delivered question
about “activity immediately before the fall” was coded ac-
cording to the third level of the ICF by the first author. If two
or more codes were applicable for the same fall event, the
most physically demanding activity was coded. In one
complex case, the first and last author discussed the coding
until consensus was achieved. If sufficient data for coding
were not provided, the activity was classified as “not
specified”.

Results

Prediction of falls

Factors independently associated with falls were level of
education and one or more falls the year before baseline. A
high level of education was the most predictive factor for a
period of 12 months with an odds ratio = 2.7 (95% CI 1.4–
5.3), Table 3. In addition, previous falls was also significantly
predictive: odds ratio = 1.9 (95% CI 1.3–2.7), Table 3. The
final model accounted for between 15.3% and 20.6% of the
variance in falls.

Fall events

Over a period of 12 months in the RCT, 40 participants
(22.8%) reported one fall, 18 (10.3%) reported two falls, and
nine persons (5.1%) reported three to four falls. Eight (4.6%)
of the participants experienced five or more falls, and one of
them encountered 28 falls within the 12-month period.
Neurological disorders were overrepresented (4/8) in the
sub-group who fell five times or more in 12 months, and of
the three participants who fell 10 times or more, all of them
had Parkinson’s disease. Eight of the fallers were followed
for less than 12 months due to death (n = 4), severe diseases
or other personal reasons for leaving the study (n = 4). The
within and between-groups results as well as fall rate and
injury rate have been presented earlier (Anonymised for
Review # 1).

Circumstances of falls

Approximately 75% of the falls occurred in the morning or in
the daytime, and 17% of the falls took place in the evening
(9.7%) or at night (7.5%). In 8% of the falls, the time point of
the fall was not specified. Most of the falls in this group of
older adults occurred indoors at home (64.3%) in the bed-
room or in the living room. The perceived causes of the falls
were often stumbling, hurrying/inattention/stress, perceived
balance deficits or unknown (Table 4).

In the reported fall events, 27 different activities on the
third level of the ICF were identified. These activities were
linked to 12 categories, according to the ICF’s second

Table 4. Circumstances of 185 fall events in 74 study participants.
Places of the falls and perceived causes of the falls.

Circumstances of Falls Fall Events, n (%)

Place
Indoors at home 119 (64.3)
Bedroom 25 (13.5)
Living room 20 (10.8)
Bathroom 18 (9.7)
Hall 16 (8.6)
Other rooms or garage 13 (7.0)
Kitchen 9 (4.9)
Undefined indoors at home 18 (9.7)

Stairwell or garbage room 18 (9.7)
Another persons’ home 7 (3.8)
Shop or bus 4 (2.7)
Outdoors 27 (14.6)
“Can’t remember” 4 (2.7)
Not specified 6 (3.2)

Perceived cause
Stumbled (on an object or just stumbled) 23 (12.4)
Hurrying/inattention/stress 22 (11.9)
Impaired/lost balance 21 (11.4)
Vertigo/hypotension 14 (7.6)
Leg problemsa 14 (7.6)
Moving/uneven ground 12 (6.5)
Medical conditions 9 (4.9)
Slipped in socks/slippers 8 (4.3)
Environment disturbance/affection 7 (3.8)
Head/body turning 6 (3.2)
Reduced vision/light 6 (3.2)
Tiredness 6 (3.2)
Slipped on icy/wet surface outside home 3 (1.6)
Medication 3 (1.6)
Heat/fluid loss 2 (1.1)
“Don´t know” 15 (8.1)
Not specified 14 (7.6)

anumbness/pain/stiffness/legs buckled.

Table 3. Variables entered in the final logistic regression model.

Explanatory Variable Odds Ratio

95% CI
Lowest-
Highest p-value

Falls the year before baseline 1.9 1.3 2.7 .001
Randomization group .164
Randomization group (1) 1.2 .5 2.6 .720
Randomization group (2) 2.1 .9 4.7 .076
Education level 2.7 1.4 5.3 .003
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level. The ICF categories on the second level are presented
in bold font (Table 5). The most common activities con-
nected with the falls were moving around within the home
(d4600) and changing body position (d410), especially
when rising from sitting to standing (d4104).

Consequences of falls

Of the 74 participants who had fallen, 53 participants (71.6%
of fallers) were injured due to a fall at least once in 12 months.
Injuries were reported in 83 (44.9%) of the 185 accidental fall

Table 5. ICF classified activities in 185 fall events in 74 study participants and the events involving injuries and no injuries, respectively.
Frequencies and percentages of all fall events.

ICF Classified Activities at the Time of the Fall Events

Fall Events

All, n (%) Injurious, n (% of all injurious) Non-injurious, n (% of all non-injurious)

d410 to change a body position 38 (20.5) 17 (20.5) 21 (21.2)
d4100 lying down 2
d4103 sitting 6
d4104 standing (rising from sitting to standing) 20
d4105 bending 5
d4106 shifting the body’s center of gravity 5

d415 Maintaining a body position 14 (7.6) 7 (8.4) 7 (7.1)
d4150 lying position 3
d4153 sitting position 3
d4154 standing position 8

d420 Transferring oneself 4 (2.2) 1 (1.2) 3 (3.0)
d4200 while sitting 2
d4201 while lying 2

d430 Lifting or carrying objects 3 (1.6) 1 (1.2) 2 (2.0)
d4300 lifting 2
d4301 carrying 1

d445 Hand or arm use 15 (8.1) 7 (8.4) 8 (8.1)
d4450 pulling 2
d4451 pushing 1
d4452 reaching 10
d4453 turning or twisting the hands or arms 1
d4459 unspecified 1

d450 walking 6 (3.2) 2 (2.4) 4 (4.0)
d4500 walking short distances, <1 km 2
d4501 walking long distances, >1 km 1
d4502 walking on different surfaces 3

d455 Moving around 18 (9.7) 8 (9.6) 10 (10.1)
d4551 climbing (stairs) 18

d460 Moving around in different locations 45 (24.3) 25 (29.8) 20 (20.2)
d4600 moving around within the home 45

d465 Moving around using equipment 12 (6.5) 8 (9.6) 4 (4.0)
d465 using a walker 12

d475 Driving 2 (1.1) 0 (0.0) 2 (2.0)
d4750 riding a bike 2

d540 Dressing 6 (3.2) 2 (2.4) 4 (4.0)
d5400 putting on clothes 4
d5401 taking off clothes 2

d640 Doing housework 1 (0.5) 1 (1.2) 0 (0.0)
d6400 hanging clothes 1

Not specified 18 (9.7) 4 (4.8) 14 (14.1)
Not specified if an injury occurred or not 3 (1.6)
Total 185 (100) 83 (44.9% of total falls) 99 (53.5% of total falls)

Difference in the ICF classified activity distribution between injurious and non-injurious falls, p value = 0.403.
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events, of which seven falls (3.8% of falls) resulted in
fractures. Based on the 175 participants in the RCT, injury
rate over the 12-month period was 0.47/person. Injury
treatment was stated in 30 (16.2%) of the falls, of which
outpatient care was required after 16 falls (8.6%), and seven
falls required a hospital stay (3.8%). The most reported in-
juries were bruises, contusions and abrasions, and the lower
limbs were most often injured (Table 6).

Discussion

The literature frequently demonstrates previous falls as a risk
factor for falls which, once again, was confirmed in this
sample of relatively frail older adults. A consistent associ-
ation between falls and socioeconomic factors such as edu-
cational level is not yet confirmed in the literature (Alamgir
et al., 2015; Bloch et al., 2010) but some studies have
identified high education as a protective factor for falls
(Busch Tde et al., 2015; Nascimento et al., 2018). However,
in our study, a significant association between high education
level and falls was found. High education as a fall-risk factor
in older people in Sweden, has to our knowledge, not been
identified earlier but has been seen in India where a sedentary
life style was the main cause reported (Pitchai et al., 2019). A
higher education level is well known to be associated with
increased occupational sitting time (De Cocker et al., 2014;
Piirtola et al., 2020; Wallmann-Sperlich et al., 2014) which
during a whole working life might, but not necessarily may,

influence muscle strength and balance reactions. We suggest
further studies on the influence of the life-span activity level
on falls.

The 185 falls which occurred within 1 year from baseline
in the main study were examined. There was no significant
difference in distribution between injurious and non-injurious
falls in the ICF-classified activities performed at the time of
the falls. Moving around within the home (d4600) and rising
from sitting to standing (d4104) represented the activities
when most of the injurious (and non-injurious) falls occurred,
indicating that special attention on these activities might be of
importance in fall prevention for older community-dwelling
people who need walking aids or home support. According to
the ICF classification, moving around within the home in-
cludes “walking or moving around in one’s home, within a
room, between rooms, and around the whole residence or
living area” (World Health Organization, 2001). Previous
research has identified “while walking” as one common
activity related to falls (Berg et al., 1997; Boye et al., 2014;
Duckham et al., 2013; Nachreiner et al., 2007; Talbot et al.,
2005). The concept of “walking” has been defined in some
studies as indoor or outdoor walking (Boye et al., 2014;
Duckham et al., 2013) but in other studies walking has been
unclearly defined (Berg et al., 1997; Nachreiner et al., 2007)
or has been described as “ambulation” (Talbot et al., 2005).
In the ICF classification, the broad concept of “walking” is
separated into several categories. For instance, the ICF
classification’s third level displays differences among
walking shorter distances (d4500), walking longer dis-
tances (d4501), walking on different surfaces (d 4502), and
moving around within the home (d4600). The ICF clas-
sification can provide more detailed descriptions of the
activities, which could be valuable when comparing cir-
cumstances at the time of fall events in future studies and in
clinical settings.

This current study, as well as other studies on fall cir-
cumstances in similar, but not identical, cohorts of older
adults (Boye et al., 2014; Hill et al., 2013; Nachreiner et al.,
2007), showed that most of the falls occurred in or around the
home. Based on these findings, we recommend placing
priority on indoor fall prevention when the targeted group is
similar to the sample in our study. Others have also suggested
that fall-preventive actions should be tailored to indoor re-
spectively outdoor fallers (Boye et al., 2014; Kelsey et al.,
2010, 2012).

In this current study, the participants’ participation in a fall
prevention study might have influenced the number of fallers
and the total number of falls. However, the number of fallers
over a period of 12 months (74/175 = 42.3%) was close to
(Rubenstein, 2006) or even higher than those reported in
similar age groups (Milat et al., 2011), which might be ex-
plained by the high occurrence of balance problems in our
study population, in which 92% of the participants used
walking aids at base line. In this study, 58% had suffered one
or more falls during the year prior to baseline, indicating that

Table 6. Consequences of 185 fall events in 74 study participants.

Consequences of Falls Fall Events, n (%)

Injury
No 99 (53.5)
Yes 83 (44.9)
Not specified 3 (1.6)

Type of injury
Sprain/Strain/Twist 3 (1.6)
Bruise/Contusion 33 (17.8)
Abrasion 21 (11.3)
Sore/Pain 18 (9.7)
Fracture 7 (3.8)

Injured body part
Head 11 (5.9)
Trunk and pelvis 17 (9.2)
Upper limb 16 (8.6)
Lower limb 22 (11.9)
Multiple locations 17 (9.2)

Injury treatment or attention
Injured, no treatment 53 (28.6)
Injured, treatment 30 (16.2)
Self-care 7 (3.8)
Outpatient care 16 (8.6)
Hospital care 7 (3.8)

Tuvemo Johnson et al. 7



these individuals were at increased risk for future falls (Chu
et al., 2005; Deandrea et al., 2010).

The limitations of this study refer to the possibility of
generalisation of the results. Since all the participants had
chosen to participate in a fall prevention study, they were
probably not representative of all community-dwelling older
adults at risk for falling, and the results should consequently
be generalised with cautiousness. In addition, two thirds of
the RCT participants were expected to regularly accomplish
home exercises, which might have had an impact on falling.
However, no between group differences in falls were seen in
the main study (Tuvemo Johnson et al., 2021). As inclusion
criteria we used “pre-frail community-dwelling older adults
who needed walking aids or home help service”. A formal
frailty measure could have refined the included target
population. However, 86.9% of the participants had a
baseline walking speed of <0.8 m/s or ≤ 10 points in the
SPPB. A gait speed of <0.8 m/s has been identified as a
predictor of adverse outcomes and future disability in ac-
tivities of daily living in community-dwelling older people
(Abellan van Kan et al., 2009; Apóstolo et al., 2017), and ≤
10 points in SPPB indicate an increased risk of mobility
disability (Vasunilashorn et al., 2009), and all-cause mor-
tality (Pavasini et al., 2016). This shows that most, but not
all, of the included participants matched the target pop-
ulation. More thorough instructions given to the telephone
interviewers about what to report if the respondent did not
have an answer to the question could have reduced the
amount of incomplete data. The coding of activities into the
ICF format was performed by one author, except in one
complex case. Two or more coders would have strengthened
the trustworthiness of the results.

Our results indicated that a high education level is asso-
ciated with falls. This association should be further studied in
a life-span activity-level perspective. Our results also indi-
cated, that in fall prevention for older community-dwelling
people, aged 75 years and older, who have balance problems
or need home help service, special attention should be paid to
fall prevention actions connected to the activities of moving
around within the home and rising from sitting to standing.
We suggest that the examination of the performance and
movements in these activities should be executed in the
person’s own home to detect specific possible difficulties and
obstacles in the specific activity. Based on the findings of the
examination, suitable individual interventions could be
planned and performed. The ICF classification provides a
useful structure and a common language for describing ac-
tivities preceding accidental falls, which, if used, could be
valuable when comparing circumstances at the time of fall
events in future studies and clinical settings.
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