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Summary
We have studied the effect of ward based Qual-

ity Circle (QC) teams on the rate of falls in rehabili-
tation wards for elderly people.  Using information
gathered by a continual audit of falls, intervention
by these teams resulted in a reduction in the mean
fall rate from 13.7 to 9.4 falls per 1000 in-patient
days, without compromising rehabilitation aims or
extending the mean length of in-patient stay.  Par-
ticularly large reductions were observed in falls oc-
curring in the first week of rehabilitation from 50.1
to 36.2 falls per 1000 first week patient days
(p<0.02); falls around meal times were reduced from
8.2 to 5.7 per 1000 patient days (p< 0.05), and falls
associated with faulty fittings and furniture were
reduced from 9.0 to 0.8 per 1000 patient days
(p<0.02).  We have shown that QC teams can use
time-place-cause information to adopt ward strate-
gies which reduce the rate of falls on rehabilitation
wards for elderly people.

Introduction
Falling is one of the most important adverse

events during rehabilitation, particularly in elderly
patients.  It can result in serious injury and extend
the length of time in hospital 1.  Surveys have shown
fall rates of around 6 - 10 falls/1000 patient days
in long stay wards and nursing homes and 8 - 20
falls/1000 patient days during in-patient rehabili-
tation1,2,3.  Patients often have to take a certain
amount of guided risk when regaining independent
mobility.  However, potentially avoidable reasons
for falling have been identified in studies, especially
in relation to times of high domestic activity, dur-
ing the first week of in-patient rehabilitation, in
certain high-risk wards areas such as bathrooms,
and as a result of poor design and inadequate main-
tenance of fixtures, fittings and equipment1-8.  This
study was undertaken to discover whether infor-
mation gathered by performing a continual audit
of the circumstances surrounding falls could be
used by ward-based quality circle (QC) teams in a

‘total quality’ approach to the reduction of the fre-
quency of falls during in-patient rehabilitation.

A QC is a group of workers who meet regularly
to review the quality of their work, to decide what
needs to be done to improve it and to take action
accordingly.  ‘Total Quality’ is an approach to work
which expects staff to try to improve the standard
of all aspects of their work at every opportunity.

Methods
Over a 6 year period we studied prospectively

4288 falls occurring in 3287 in-patients in 6 dedi-
cated rehabilitation wards (1357 men, mean age of
83.2 years, range 53-102).  We studied the fre-
quency, time and place of falls in relation to staff
ratios, internal causes (diagnosis) and external
causes (environmental risks).  Every episode of fall-
ing was investigated by one of the authors (SR); for
the purposes of this study a ‘fall’ was defined as
any accident leading to the patient falling to the
ground from the standing or sitting position, from
a bed, or during bathing and toileting.  At the end
of the first three years the participating wards set
up multi-disciplinary QC teams comprised of the
ward sister, other nurses in rotation, a physiothera-
pist, an occupational therapist and a representa-
tive from the domestic staff.  This core QC team
met at least weekly and was joined when neces-
sary by representatives from the medical staff, por-
ters, pharmacy, maintenance, general management
and catering staff.

We used an historical control period, rather than
a parallel control, because it was anticipated that
a QC generated cross over effect could influence
practice on control wards as a result of ideas and
information being shared informally.  The informa-
tion gleaned to date was available to the QC team,
as was further information, approximately monthly,
as the second three years of the study proceeded.
The QC teams were asked to take whatever steps
appeared necessary to reduce the risk of avoidable
falls without compromising rehabilitation goals and
practices, that is, without withdrawing patients
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Patient Days Falls Fall/1000 p
Patient Days

TOTAL
Control 190073 2604 13.7
Intervention 179149 1684 9.4 NS

1ST WEEK
Control 45255 2267 50.1
Intervention 43695 1145 26.2 <0.02

FAULTY FITTINGS
Control 190073 1711 9.0
Intervention 179149 143 0.8 <0.02

MEAL TIMES
Control 190073 1559 8.2
Intervention 179149 1021 5.7 <0.05

Table 2.  Comparison of falls in the control and intervention groups

Figure 1.  The yearly fall rates in the three main categories in
the control period (years 1,2 and 3) and after the QC
interventions began (years 4,5 and 6)

Main diagnosis Control (%) Intervention (%)
Stroke 18 20
Other Cerebrovascular Disease 15 14
Parkinson’s Disease 9 7
Cardiorespiratory Disease 22 19
Joint Disease 27 25
Other 17 21

Table 1.Main diagnostic groups.  (The total is greater than
100% as some patient were placed into two or more groups).

from physiotherapy and occupational therapy or
extending the length of in-patient stay.

Examples of changes made include identifying
high-risk patients, ‘specialing’ such patients dur-
ing high-risk activities, adjusting the physical dis-
tribution of nurses within the wards at high-risk
times and places, minimising the external causes
of falls by effecting immediate removal or repair of
faulty fittings, equipment, clothing and furniture,
attention to slippery floors, modifications to toilets
and bathrooms, and reducing internal causes by
optimal control of medical conditions and
minimising drugs side-effects as much as possible.
Statistical significance was determined by apply-
ing Yates’ chi-squared test when comparing the
control period (the first three years) with the inter-
vention period.

Results
In the two study periods the diagnostic profile

(Table 1), mean length of stay (29.4 and 28.7 days
respectively), overall nurse staffing ratio (6.4 and
6.6 patients/nurse/shift respectively) and nursing
skill mix (42 and 40% trained staff respectively) were
not significantly different.

The proportion of patients unable to walk un-
aided at the time of admission was 81% and 84%
of all subjects admitted to the rehabilitation wards

during the control period and the intervention pe-
riod respectively.  The overall mean fall rate showed
a reducing trend from 13.7 to 9.4 falls/1000 pa-
tient days in the control and intervention periods
respectively.  Eighty four per cent of all fallers fell
once only, 92% of these in the first week of reha-
bilitation.  There was a significant reduction in the
first week fall rate from 50.1 to 36.2 falls/1000 first-
week patient days (p<0.02).  Falls that were at least
partly attributable to faulty furniture, fittings,
clothes or equipment were reduced from 9.0 to 0.8
falls/1000 patient days (p<0.02).  Falls during
therapy were uncommon (4.4% of all falls).  Falls
were common around meal times (6 am - 8 am, 12
- 2 pm, 5 pm - 7 pm) and showed a reduction from
8.2 to 5.7 falls/1000 patient days (p<0.05) (Table
2).  The fall rates in the above categories per year of
study are shown in Figure 1.

It can be seen that although a slight downward
trend was observed during the control period there
was a large fall in the first year after the QC inter-
vention started which continued in years 5 and 6.
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Serious injuries (fracture, concussion, joint and
ligament injury, skin laceration requiring sutures,
large painful haematoma) showed a fall in abso-
lute numbers from 166 to 144, though the number
of serious injuries per 1000 falls remained virtu-
ally unchanged at 13.6 and 14.2 respectively.  That
is, the number of serious injuries was reduced in
proportion to the overall reduction in falls.  Falling
was judged to have contributed to death in five
patients in the entire six year study (two in the first
three years), though in no patient was it found to
have led to the immediate cause of death.

Discussion
In the absence of other identifiable variables we

have shown that QC teams, supplied with time-
place-cause information, can reduce the frequency
of falls in rehabilitation wards, and that this re-
duction can be large and significant for certain cir-
cumstances and certain categories of falls.  This
was achieved without slowing the rehabilitation
process, thus supporting a contention that at least
one aspect of the quality of rehabilitation, a reduc-
tion of the number of avoidable falls, can be im-
proved by this method.

It appears that the risk of serious injury from a
fall is not in itself reduced by the type of interven-
tion described, though the overall risk of serious
injury is reduced in proportion to the reduction in
the rate of falls per 1000 patient days.  We have
not made a formal analysis of the cost of QCs,
though no extra staff were needed and the only
additional cost was that of spare parts and replace-
ments for certain items of equipment, many of
which would have been purchased in any case.
Thus the QC intervention was achieved by reshap-
ing existing resources, and the additional costs,
which we have estimated to be less than £500 per
year per ward, can be justified in the context of the
benefit we have shown.  Since the end of the six

year study period the QC teams have been made
less formal in structure, though the principle of
persuing ‘total quality’ remains unchanged.  We
intend to measure the effectiveness of this less for-
mal approach, and if the fall rate does not rise it is
possible that the QC teams have been an effective
culture change medium in this context.  A future
report will contain the findings of the follow up
study.

References
1. Oreskovich MR, Howard JD, Copass MK,

Carrico CJ.  Geriatric trauma: injury patterns
and outcome.  J Trauma 1984;24:565-572.

2. Rubenstein LZ, Robbins AS, Josephson KR,
Schulman BL, Osterweil D.  The value of as-
sessing falls in an elderlypopulation.  Ann In-
tern Med 1990;113(4):308-316.

3. Rubenstein LZ, Robbins AS, Schulman BC,
Rosada T, Osterweil D, Josephson KR.  Falls
and instability in the elderly. J Amer Geriatr
Soc 1988;36:266-8.

4. Sabin TD, Biologic aspects of falls and mobility
in the elderly.  J Amer Geriatr Soc 1982;30:51-
8.

5. Isaacs B.  Clinical and laboratory studies of falls
in old people.  Clinics Geriatr Med 1985;1:513-
23.

6. Tinetti ME, Speechley M.  Prevention of falls
a m o n g  t h e  e l d e r l y .   N  E n g  J  M e d
1989;320:1055-1059.

7. Kellog International Work Group on the preven-
tion of falls by the elderly.  Dan Med Bull 1987;
Suppl 4.

8. Kalchthaler T, Bascon RA, Quintos V.  Falls in
the institutionalized elderly.  J Amer Geriatr Soc
1978;26:424-428.

9. Tinker GM.  Accidents in a geriatric department.
Age Ageing 1979;8:196-198.

Allen SC, Raut S •Reduction of Falls in Rehabilitation Wards

Permission granted for electronic reproduction in Hong Kong Medicine Online. Single copy may be made for the purpose of research, training or private study, and NOT for commercial distribution.


