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Effects of a programme of multifactorial home visits on
falls and mobility impairments in elderly people at risk:
randomised controlled trial
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Harry F J M Crebolder

Abstract
Objective To evaluate whether a programme of
multifactorial home visits reduces falls and
impairments in mobility in elderly people living in the
community.
Design Randomised controlled trial with 18 months
of follow up.
Setting Six general practices in Hoensbroek, the
Netherlands.
Participants 316 people aged 70 and over living in
the community, with moderate impairments in
mobility or a history of recent falls.
Intervention Five home visits by a community nurse
over a period of one year. Visits consisted of screening
for medical, environmental, and behavioural factors
causing falls and impairments in mobility, followed by
specific advice, referrals, and other actions aimed at
dealing with the observed hazards.
Main outcome measures Falls and impairments in
mobility.
Results No differences were found in falls and
mobility outcomes between the intervention and
usual care groups.
Conclusion Multifactorial home visits had no effects
on falls and impairments in mobility in elderly people
at risk who were living in the community. Because falls
and impairments in mobility remain a serious
problem among elderly people, alternative strategies
should be developed and evaluated.

Introduction
Falls and impairments in mobility are a common prob-
lem among elderly people.1 2 In the past two decades
the prevention of falls has received much attention.
Gillespie et al systematically reviewed randomised con-
trolled trials studying the effects of programmes on
prevention of falls among elderly people.3 They
concluded that programmes of multifactorial interven-
tions (such as preventive home visits) seem to be effec-
tive when targeted to specific risk factors identified in
individuals by screening. Although a recent systematic
review showed no clear evidence for the effectiveness
of preventive home visits in the general population of
elderly people, programmes of home visits that target

specific risk factors among particular people at risk
seem to be more promising.3–5

Because falls and impairments in mobility are
strongly interrelated problems that show many
overlapping and interacting causes, we developed a
programme of multifactorial home visits targeted at
both preventing falls and reducing impairments in
mobility in elderly people who are at risk of falls or
have moderately impaired mobility.6–9 We aimed to
determine if people receiving this programme of
home visits had better outcomes than people receiving
usual care.

Participants and methods
Design
We carried out a randomised controlled trial (with
ethical approval) to assess the effectiveness of a
programme of home visits. In calculating the required
sample size, we chose as the main outcome measure
the proportion of people sustaining any fall in the pre-
vious year. We considered our intervention clinically
successful if it reduced the number of people having a
fall among people aged 70 or over to that of people
aged 55 to 70 years (respectively 34% and 18% yearly,
among elderly Dutch people10). We calculated that a
sample size of 115 per group would provide a power of
0.80 at 5% significance.11 With an expected drop out
rate of about 25% during 18 months of follow up, this
indicated that we would need to enrol about 150
participants per group.

Selection criteria and randomisation
We recruited participants from six general practices in
Hoensbroek, the Netherlands, by means of a screening
questionnaire. Participants had to be aged 70 years or
over, be living in the community, and have reported
two or more falls in the previous six months or have
scored three or more on the mobility control scale of
the short version of the sickness impact profile.12 13

We excluded people who were bedridden, fully
dependent on a wheelchair, terminally ill, on the wait-
ing list for admission to a nursing home, or receiving
home care from a community nurse on a regular basis.
Eligible patients were randomised to the home visit
group or usual care group by computer generated
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random numbers directly after screening. People shar-
ing a household were always allocated to the same
group.

Intervention

Intervention group
Participants in the intervention group received five
home visits from a community nurse over a period of
one year. During the home visits they were screened
for several medical, environmental, and behavioural
factors potentially influencing falls and mobility. The
screening was followed by advice, referrals, and other
actions aimed at dealing with the hazards observed.
The nurses followed a structured protocol for the
home visits, which focused on falls, fear of falling,
mobility, physical health, drugs, activities of daily living,
social functioning, cognitive functioning, and psycho-
social functioning. The protocol also included a check-
list for home safety.14

Usual care
Participants in the usual care group did not receive any
special attention or intervention on prevention of falls
and impairments in mobility. The doctors and
healthcare staff dealing with the participants were not
told which patients were allocated to the usual care
group.

Outcome measures

Primary outcome measures
The primary outcome measures were falls (the number
of individuals sustaining any fall, more than one fall,
any injurious fall, and any fall resulting in medical care)
and impairments in mobility; as assessed by the mobil-
ity control scale and mobility range scale of the short
version of the sickness impact profile.12 13

Secondary outcome measures
Secondary outcome measures were number of
physical complaints (out of a total of 18), perceived
health (first item RAND-36),15 16 perceived gait
problems (five point Likert scale), daily activity (13 item
Frenchay activities index),17 18 fear of falling (falls
efficacy scale),19 20 mental health (mental health,
RAND-36),15 16 social functioning (adjusted version of
item 4 and 5 of the social activities battery),21 and lone-
liness (six point Likert scale).

The trial was conducted from September 1997 to
June 1999. Participants were assessed by means of self
administered questionnaires before the start of the
intervention programme and after 12 and 18 months
of follow up. During follow up participants recorded
falls in a weekly diary.

Statistical analysis
We analysed data according to a preplanned protocol
by using an intention to treat approach. Differences in
baseline characteristics between the home visit and
usual care groups were tested with the independent
samples t test, Mann Whitney U test, or ÷2 test. We ana-
lysed differences in outcomes after 12 and 18 months
of follow up with logistic and multiple linear regression
(hierarchical backward elimination method), adjusting
for possible differences in baseline scores and
background characteristics (sex, age, educational level,

income, composition of household, and course of gait
problems experienced).

Results
The figure shows the progress of the participants
through the trial. Overall, 316 people met the inclusion
criteria and were randomly allocated to either the
home visit group (159 people) or usual care group
(157). Twenty four people died during the 18 months
of follow up, three were lost to follow up, and 23 with-
drew from the study because of illness or admission to
institutional care. Non-medical reasons for withdrawal
were lack of motivation,18 illness or death of spouse,6

and moving to another area or long holiday.7 The
reasons for drop-out were comparable in both groups.

The home visits were implemented according to
plan, and no adjustments were made to the protocol.
On average the home visits lasted 51 minutes. Overall,
138 (87%) of the 159 people in the intervention group
received the complete intervention; owing to drop out
in the first 12 months of the study, 12 people did not
receive any home visits and nine received only part of
the visits. The participants complied with 46% of the
specific advice given by the nurses regarding referrals,
home adjustments, drugs, exercise, and other preven-
tive measures.

Outcomes
Table 1 shows the distribution of baseline characteris-
tics of the two study groups. No significant differences
were observed between the groups.

After 12 and 18 months of follow up, data on 252
(80%) and 235 people (74%) were available for analysis
respectively. Table 2 presents the fall outcomes accord-
ing to group. The observed differences in fall outcomes
between the home visit group and usual care group
were not statistically significant. In addition no

Table 1 Baseline characteristics of patients receiving multifactorial home visits and
usual care

Home visits
(n=159)

Usual care
(n=157) P value

Background characteristics

Mean (SD) age 77.2 (5.1) 77.2 (5.0) 0.926

No (%) female 104 (65) 105 (67) 0.782

No (%) of elementary school education or less 73 (46) 88 (56) 0.071

No (%) below average income 99 (62) 104 (66) 0.461

No (%) living alone 79 (50) 79 (50) 0.910

No (%) with deteriorated course of gait disorders 95 (60) 93 (59) 0.926

Falls

No (%) with at least one fall 60 (38) 57 (36) 0.792

No (%) with more than one fall 36 (23) 25 (16) 0.130

Mobility impairment

Mean (SD) mobility control (0 (favourable) to 12) 5.4 (2.5) 5.7 (2.4) 0.282

Mean (SD) mobility range (0 (favourable) to 10) 2.0 (2.4) 2.4 (2.9) 0.149*

Secondary outcomes

Mean (SD) physical complaints (0 (favourable) to 18) 6.8 (3.3) 7.0 (3.5) 0.677

Mean (SD) daily activity (13 to 52 (favourable)) 33.0 (7.5) 31.8 (7.6) 0.159

Mean (SD) fear of falling (10 (favourable) to 40) 18.5 (7.7) 17.5 (7.0) 0.244

Mean (SD) mental health (5 to 30 (favourable)) 22.4 (5.1) 21.5 (5.5) 0.137

Mean (SD) social functioning (2 (favourable) to 12) 6.5 (1.9) 6.4 (1.9) 0.550

Median perceived health (1 to 5 (favourable)) 2 2 0.142

Median perceived gait problems (1 (favourable) to 5) 3 4 0.732

Median loneliness (1 (favourable) to 6) 2 2 0.403

*This had moderate negative skewness, so independent samples t test was performed with transformed
versions of this measure (square root).
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significant differences between the groups were found
on mobility control, mobility range, physical com-
plaints, mental health, and social functioning (table 3).
After 12 months of follow up, people in the home visit
group showed significantly less decline in daily activity
than those in the usual care group. After 18 months
this effect was no longer significant. In addition, signifi-
cant effects of the intervention were observed on fear
of falling after 12 and 18 months of follow up; people
in the home visit group were less afraid of falling than
those receiving usual care. No significant effects were
detected on perceived health, perceived gait problems,
and loneliness (table 4).

Owing to the large number of secondary outcome
measures, there is a considerable risk of type I error.
When using Bonferroni correction (á = 0.05/
8 = > á = 0.006), the favourable effects for daily activity

and fear of falling are still significant after 12 months of
follow up, but the effect on fear of falling after 18
months no longer reaches significance.

Drop outs
The 81 people who dropped out of the study during
the 18 months of follow up were on average older than
those who completed the study (78.6 versus 76.7,
P = 0.011) and had a lower educational level (elemen-
tary school education or less: 49 (61%) versus 112
(48%), P = 0.046). Also, the number of people having
any fall or more than one fall was higher among those
who dropped out (at least one fall: 39 (48%) versus 78
(33%), P = 0.016); more than one fall: 25 (31%) versus
36 (15%), P = 0.002), and they also had more
impairments in range of mobility at baseline (3.5
versus 1.8, P = 0.000). After both 12 and 18 months of
follow up, however, those participants remaining in the
home visit and usual care groups did not differ signifi-
cantly for background characteristics and fall and
mobility outcomes measured at baseline.

Discussion
Multifactorial home visits by community nurses did
not reduce falls and impairments in mobility among a
group of elderly people at risk. Furthermore, the home
visits had no effects on physical complaints, perceived
health, perceived gait problems, mental health, social
functioning, and loneliness. The home visits did have
favourable effects on fear of falling and daily activity
after 12 months of follow up, but these effects
diminished after 18 months of follow up.

There may be several explanations for the fact that
we observed no effects of our intervention on falls and
impairments of mobility. Firstly, because people in the
home visit group showed less fear of falling and higher
levels of daily activity than those in the usual care
group at follow up, it is possible that the risk abatement
was partly counterbalanced by an increase in risk
behaviour in the home visit group, leading to a slightly
increased number of people falling. Secondly, our
intervention programme may not have added enough
extra elements to the range of care and services already
available for elderly people in the Netherlands.

Thirdly, a lack of adherence by the participants with
the intervention programme might have influenced
the outcomes of our study. The fact that 138 people
completed the whole programme and a further nine
completed part of the programme, however, does not
indicate that lack of adherence was a large problem.

Target population (n=1310)

Responded to screening questionnaire (n=896)

Met entry criteria (n=392)

Randomisation

Randomly selected for
participation in trial

(n=316)
Not selected (n=76)

Multifactorial home visits (n=159) Usual care (n=157)

Completed trial (n=120) Completed trial (n=115)

Received standard intervention
programme (n=138)
Did not receive standard
intervention programme (n=21)

Received usual care (n=157)

Withdrawn (n=39)
   Died (n=10)
   Medical reasons (n=14)
   Non-medical reasons (n=15)

Withdrawn (n=42)
   Lost to follow up (n=3)
   Died (n=14)
   Medical reasons (n=9)
   Non-medical reasons (n=16)

Followed up at 12 months (n=129)
Followed up at 18 months (n=120)

Followed up at 12 months (n=123)
Followed up at 18 months (n=115)

Progress of participants through trial

Table 2 Effects on falls after 12 and 18 months of follow up according to treatment. Values are numbers (percentages) of patients
unless stated otherwise

Outcome measures

12 month follow up 18 month follow up

Home visits
(n=129)

Usual care
(n=123)

Odds ratio*
(95% CI)

Home visits
(n=120)

Usual care
(n=115)

Odds ratio*
(95% CI)

At least one fall† 63 (50) 53 (44) 1.2 (0.7 to 2.0) 68 (57) 58 (52) 1.3 (0.7 to 2.1)

More than one fall† 34 (27) 29 (24) 1.0 (0.5 to 1.8) 43 (36) 35 (31) 1.0 (0.6 to 1.9)

Injurious fall‡ 26 (20) 21 (17) 1.2 (0.6 to 2.3) 33 (28) 25 (22) 1.4 (0.8 to 2.6)

Fall resulting in medical care‡ 15 (12) 11 (9) 1.3 (0.6 to 3.1) 21 (18) 14 (12) 1.6 (0.7 to 3.2)

*As assessed by logistic regression analysis.
†Patients who completed at least 75% of their diaries were included in analyses. Missing diaries were replaced by individual mean of valid diaries. Numbers of
patients included at 12 months of follow up were 127 for home visits and 120 for usual care and at 18 months of follow up were 119 for home visits and 112 for
usual care.
‡No baseline measurement available.
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Compliance with the advice given by the nurses also
seemed reasonable.

Fourthly, the drop out rate during follow up could
have influenced the outcomes of our trial. It turned out
that those people who were expected to benefit most
from the intervention (people at higher risk for falls
and with more impairments to mobility) dropped out
of the study. We therefore performed subgroup analy-
ses among a selection of people with the highest base-
line scores for falls and range of mobility. The results
were comparable to those of our main analyses, which
makes it highly unlikely that selective drop out
negatively influenced the internal validity of our trial.

The results of our study contrast with those of
Gillespie et al’s meta-analysis in which they concluded
that multifactorial interventions for screening followed
by targeted interventions resulted in a notable
reduction in falls in elderly people.3 This conclusion
was, however, primarily based on the results of four
trials performed in the United States.5 22-24 It is likely
that the observed differences in effectiveness between
our intervention and those undertaken in the United
States are related to differences in healthcare settings.
Other explanations may be differences between
components of the programmes. Owing to the
multifactorial character and diversity of the interven-
tions, however, it was not possible to isolate the
effective components of the interventions undertaken
in the United States.3

We conclude that a programme of multifactorial
home visits aimed at reducing falls and impairments in
mobility in elderly people at risk who live in the
community is not effective in the Dutch healthcare set-
ting. This may also apply to comparable healthcare set-
tings in other European countries. Because falls and
impairments in mobility remain a serious problem
among elderly people, alternative strategies to prevent
falls and reduce impairments in mobility need to be
developed and tested in different healthcare settings.
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Rectal bleeding and colorectal cancer in general practice:
diagnostic study
Hans Wauters, Viviane Van Casteren, Frank Buntinx

Although most cases of rectal bleeding are due to local
conditions, this symptom is a major sign of colorectal
cancer. Little research exists on whether to refer a
patient with rectal bleeding for further evaluation.1-3 We
therefore studied the diagnostic value of rectal bleeding
in relation to a subsequent diagnosis of colorectal
cancer.

Subjects, methods, and results
In Belgium, a network of sentinel practices, covering
1% of the population, registers epidemiological data.4

The methods used to estimate the denominator (in
patient years) have been published.4

We analysed data on all patients with colorectal
cancer diagnosed in 1993-4 to evaluate sensitivity
(retrospective study). We chose rectal bleeding as
the reason for visiting a general practitioner before
colorectal cancer was diagnosed as the main outcome
measure.

To obtain a positive predictive value (prospective
part of study), we included all patients presenting with
rectal bleeding in 1993-4. Our reference standard was
colorectal cancer diagnosed during a clinical follow up
of 18-30 months. Investigations, such as endoscopy,
were not systematically performed. To obtain the
number of all new cases of cancer, we sent recall letters
to the practices every six months and at the end of the
follow up period.

Patients were recorded as having rectal bleeding
if they mentioned to their doctor of any blood of
rectal origin on stool, underwear, or toilet paper, irres-
pective of the duration. Colorectal cancer was defined

as any histologically confirmed malignancy of the
colorectum.

Associated signs and symptoms that were recorded
were fatigue, weight loss, pain, or cramps mentioned to
the doctor and a palpable rectal tumour. Ethical
approval for our study was obtained from the local
ethics committee.

We calculated sensitivity and positive prospective
values from the retrospective and prospective data, and
we estimated negative predictive values and specificity
on the basis of both results. We estimated the effect of
the variables of age, sex, and additional signs or symp-
toms by comparing the sensitivity, specificity, and
predictive values in patients with and without each
variable.

We recorded 83 890 patient years. Overall, 106
patients had colorectal cancer (table), and of these 31
had visited their doctor with rectal bleeding in the
weeks preceding the diagnosis. Sensitivity was 29.2%
(95% confidence interval 20.8% to 38.8%). We found
no relation between sensitivity and age.
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the BMJ’s website

Positive predictive values of rectal bleeding for diagnosis of
colorectal cancer, stratified for age

Age group

Rectal bleeding

Positive predictive value
(95% CI)All

With colorectal
cancer

>80 51 3 5.8 (1.2 to 16.2)

70-79 66 14 21.2 (12.0 to 33.0)

60-69 71 8 11.2 (5.0 to 21.0)

50-59 57 1 1.7 (0 to 9.4)

<50 141 1 0.7 (0 to 4.9)

Total 386 27 7 (4.6 to 10.0)
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