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Abstract

Introduction: Patient falls are frequent unwanted events. Hospital managements have the important task of implementing an efficient
programme of patient fall prevention — which is complex, multifactorial and highly individualized.

The goal of this research was to assess the efficiency of the implemented fall prevention programme in selected South-Bohemian hospitals.
Methods: This is an epidemiological, observational and interventional study. In 2018, 16 departments in 4 South-Bohemian hospitals
implemented the intervention programme — the aim of which was to minimize risk factors of patient falls. All patients were included
in the programme during the monitored period at selected workplaces. In 2017, 24,379 patients were included, and in 2018 there were
25,773 patients. We then monitored the efficiency of the implemented interventions. We assessed the differences between the incidence
of falls in 2017 before the implementation of the intervention programme and the incidence of falls in 2018 during the realization of the
programme. The fall index was set to the number of falls of 1,000 patients and the number of fall injuries during 1,000 days in hospital.

Results: After the implementation of the prevention programme, the decrease in the number of falls was recorded at the departments
of subsequent and rehabilitation care (from 39.12 to 30.9 falls/1,000 patients and from 0.79 to 0.58 falls with injuries/1,000 hospital
days), departments of surgery (from 5.88 to 5.78 falls/1,000 patients and from 0.98 to 0.59 falls with injuries/1,000 hospital days) and
the department of psychiatry (from 14.27 to 7.48 falls/1,000 patients and from 0.58 to 0.23 falls with injuries/1,000 hospital days). On
the contrary, a higher fall index of falls was confirmed at internal departments (from 8.54 to 10.4 falls/1,000 patients and from 1.22 to
1.63 falls with injuries/1,000 hospital days).

Conclusions: The fall monitoring and the root analysis of their causes enable the managements of medical institutions to establish efficient
remedial and preventative measures that decrease the incidence of falls and minimize their consequences.
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Introduction hospitalization, so they cannot be actively prevented in all cas-

es. The efficiency of intervention programmes regarding the

Fall prevention programmes in hospitals are designed to min-
imize risk factors of falls and correspond with primary hospi-
talization goals (which are treatment and patient activation).
The establishment of the causes of falls and effective assess-
ment of risk factors help to design efficient remedial and pre-
ventative measures. Regarding prevention, it is important to
include a multidisciplinary approach, when a patient is treated
by a team of nurses, doctors, physical therapists, nutritional
therapists, ergotherapists or social workers. However, nurses
are irreplaceable regarding the prevention of falls. They edu-
cate patients and family members about the issue of falls or
implement general and individual interventions. Patient falls
are multifactorial and their health conditions change during

prevention of patient falls in hospitals has been dealt with in a
number of studies (Ang et al., 2011; Banez et al., 2008; Dykes
et al., 2010; Haines et al., 2004). The effectiveness of interven-
tion programmes that are focused on the decrease of the risk
of falls in elderly patients was dealt with by Cumming et al.
(2008), Haines et al. (2011) or von Renteln-Kruse and Krause
(2007). The conclusions of their studies point out the fact that
intervention or technology alone cannot eliminate the risk of
falls of patients in a hospital. The recent study of Shorr et al.
(2012) evoked questions about an incommensurate reliance
on bed alarms during fall prevention. Only complex and highly
individualized interventions minimize the risk of falls in hos-
pitals (Cameron et al., 2010).
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The results of this prospective and exploratory qualitative
study confirmed that medical workers should involve patients
and their family members in preventative measures more, and
introduce them to the risk factors that contribute to falls dur-
ing hospitalization (Shuman et al., 2016). An important con-
dition in successful fall prevention in acute hospital care is the
regular education of nurses and changes in nursing practice
(Koh et al., 2009). It is important to approach the system of
fall prevention with innovations. Tzenga Yin (2014) developed
a software application that enables the proactive involvement
of patients in fall prevention during hospitalization.

Creating hospital committees for fall prevention can be
a guarantee that implemented changes are kept to (Godlock
et al., 2016). The involvement of managers in patient safety
and the education of medical workers on this issue led to a de-
crease of the fall index at internal departments from 1.90 to
0.69/1,000 hospital days (Godlock et al., 2016). It is important
to have management support, the engagement of the higher
management, use of information technologies for data, and
the education of medical workers (Weil, 2015).

Goals

+ To establish the fall index of hospitalized patients in selec-
ted South Bohemian hospitals.

+ To assess the effectiveness of the programme regarding fall
prevention in clinical practice.

Materials and methods

The presented results are partial outcomes of the project ‘Anal-
ysis of Factors Influencing Fall Risk — Options of the Involve-
ment of Nurses and Pharmacists in Minimizing Such Risks’.
The project is carried out by the Faculty of Health and Social
Sciences of the University of South Bohemia in Ceské Budéjo-
vice and the Faculty of Pharmacy of Charles University in Hra-
dec Kralové between 2016 and 2019. The focus of the research
is the monitoring of falls and the analysis of fall risk factors
- with a focus on falls caused by drugs.

It is an epidemiologic, observational and interventional
study. The project involved four South Bohemian hospitals. In
2017 and 2018, all patient falls were monitored at 16 depart-
ments in the hospitals. The following departments recorded
the highest number of falls: internal, departments of surgery,
departments of subsequent and rehabilitation care, and psy-
chiatry (Hajduchova et al., 2016). At every department, the
administered doctors and nurses uploaded the fall data using
an interactive database — which enabled pharmacists to carry
out the immediate post-fall drug audit. If there are pharma-
ceutical causes of falls, pharmacists could suggest changes in
medication.

At the same time in 2018, a preventative intervention pro-
gramme was carried out in these departments. Its goal was
to minimize the risk of falls of hospitalized patients. The in-
tervention programme was implemented for all hospitalized
patients at selected departments in the monitored period.
In 2017, there were 24,379 patients and in 2018, there were
25,773 patients. Before the start of the programme, medical
workers (nurses, doctors, clinical pharmacists and physiother-
apists) were educated in fall prevention. The suggested group
of interventions included general interventions that were car-
ried out in all patients and individual interventions that were
focused on patients at risk of falling. General interventions
included the assessment of the risk of fall of all patients dur-
ing admission, the re-assessment of the risk of falls at regular

intervals, ensuring a safe environment during hospitalization,
and the education of patients on general fall prevention. Indi-
vidual preventative interventions were carried out in patients
at risk of falling, such as educating patients about individual
risks of fall (education on the negative effects of drugs, using
compensational aids, safety during motion or transfers etc.),
marking the beds of fall risk patients with a warning sign,
and ensuring there was an alarm bell at patients’ beds. Nurses
co-operated with physiotherapists and provided patients with
suitable compensational and safety aids. In cases when a fall
did occur, there was an after-fall drug audit. The intervention
programme included a multidisciplinary team of medical work-
ers (nurses, doctors, pharmacists, physiotherapists, as well as
nutritional specialists and ergotherapists). Subsequently, the
efficiency of the programme was assessed by comparing the
fall indexes in the year before the implementation of the pro-
gramme (2017) with the fall indexes in 2018. The fall index
was established to the number of falls/1,000 patients and the
number of injuries caused by falls/1,000 hospital days.

The results were processed using descriptive statistical
methods and were statistically assessed using the Wilcoxon
test. The level of significance was set to 5% (p = 0.05).

Results

After carrying out the preventative programme in 2018, the
number of falls at the departments of subsequent and reha-
bilitation care decreased from 152 cases in 2017 (3.1%) to
112 cases in 2018 (3.09%). The number of injuries as a result
of falls also decreased from 152 (67.11%) to 65 (58.04%). The
fall index also decreased. The number of falls/1,000 patients
decreased from 39.12 (2017) to 30.9 in 2018. The number of
injuries caused by falls/1,000 hospital days decreased from
0.791in 2017 to 0.58 in 2018 (Table 1).

In 2018, at internal departments (and one pulmonary de-
partment) there was a higher number of falls in comparison to
2017 - which was reflected in absolute numbers (from 122 to
159) and relative numbers. In 2017, 0.85% of patients fell. In
2018, it was 1.04%. However, in terms of relative percentage,

Table 1. Index of falls - Department of subsequent and
rehabilitation care (2017 and 2018)

Department of subsequent and 2017 2018  Trends
rehabilitation care (6 departments) ™M
Total number of patients 3,885 3,625 2
Number of hospital days 128,597 111,781 2
Average hospitalization length (days) 33.10 30.84 \
Number of beds 412 412 -
Use of beds (lining) % 85.51 74.33 2
Number of falls 152 112 \
Percentage of falls % 3.91 3.09 \
Number of injuries 102 65 N
Percentage of injuries % 67.11 58.04 \
Serious injuries 27 23 N
Percentage of serious injuries % 26.47 5.3 T
Number of falls/1,000 patients 39.12 30.90 \
Number of injuries/1,000 0.79 0.58 \

hospital days
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there was a decrease in injuries caused by falls (from 93.44% to
79.87%). If patients were injured due to a fall, there was an in-
crease in serious injuries in the monitored period (from 8.77%
to 11.02%). The index of falls also increased in the number of
falls/1,000 patients (from 8.54 to 10.4) as well as the number
of injuries/1,000 hospital days (from 1.22 to 1.63) — Table 2.

Table 2. Index of falls - Internal and pulmonary
departments (2017 and 2018)

Internal and pulmonary 2017 2018  Trends
departments (6 internal ™
departments and 1 pulmonary

department)

Total number of patients 14,279 15,295 T
Number of hospital days 93,816 77,800 N2
Average hospitalization length (days) 6.57 5.09 \
Number of beds 326 326 -
Use of beds (lining) % 78.84 65.38 N2
Number of falls 122 159 T
Percentage of falls % 0.85 1.04 T
Number of injuries 114 127 T
Percentage of injuries % 93.44 79.87 \
Serious injuries 10 14 T
Percentage of serious injuries % 8.77 11.02 T
Number of falls/1,000 patients 8.54 10.40 T
Number of injuries/1,000 1.22 1.63 T

hospital days

Two surgical departments recorded the increase of the
absolute number of patients and cases of falls. The relative
percentage of falls in the total number of patients remained
at 0.58%. The index of falls decreased from 5.88 falls/1,000
patients in 2017 to 5.78 falls/1,000 patients in 2018. The
number of injuries/1,000 hospital days decreased from 0.98 in
2017 to 0.59 in 2018. Despite the fact that the percentage of
patients who were injured due to a fall decreased from 68.75%
to 45.71% in the monitored period, the percentage of serious
injuries due to a fall increased from 13.64% in 2017 to 25% in
2018 (Table 3).

The number of patients at psychiatric departments in-
creased in 2018 (compared to 2017 — from 771 to 802). At
the same time, the number of falls decreased (2017 - 11 falls,
1.43%; 2018 - 6 falls, 0.75%) and the index of falls also de-
creased. The number of injuries due to a fall also decreased
from 72.73% in 2017 to 50% in 2018. However, during the
monitored period there was an increase in the relative percent-
age of serious injuries due to a fall (from 62.5% to 66.67%) —
Table 4.

Statistical assessment of the index of fall by
departments

Of the 16 monitored departments, 10 recorded a decrease in
the index of falls and 6 recorded an increase. The change in the
non-parametric test is not significant (p = 0.737, the Wilcoxon
test). The change in the total number of falls is also insignifi-
cant (p = 0.716, GLMM Poisson log model with an offset). The
model takes different sizes of departments into consideration.
We cannot say that the implemented intervention programme
statistically significantly decreased the risk of falls at selected

Table 3. Index of falls - Surgical departments (2017 and
2018)

Surgical departments 2017 2018 Trends
(2 departments) ™
Total number of patients 5,444 6,051 T
Number of hospital days 22,602 27,270 T
Average hospitalization length (days) 4.15 4.51 T
Number of beds 127 127 -
Use of beds (lining) % 48.76 62.90 T
Number of falls 32 85 T
Percentage of falls % 0.58 0.58 =
Number of injuries 22 16 N2
Percentage of injuries % 68.75 45.71 N
Serious injuries 3 4 T
Percentage of serious injuries % 13.64 25 T
Number of falls/1,000 patients 5.88 5.78 N2
Number of injuries/1,000 0.98 0.59 N

hospital days

Table 4. Index of falls - Psychiatric department (2017 and
2018)

Psychiatric department 2017 2018  Trends
(1 department) M
Total number of patients 771 802 T
Number of hospital days 13,767 12,928 N
Average hospitalization length (days) 17.86 16.12 N
Number of beds 42 42 -
Use of beds (lining) % 89.90 84.30 2
Number of falls 11 6 N
Percentage of falls % 1.43 0.75 N
Number of injuries 8 8 v
Percentage of injuries % 72.73 50 N2
Serious injuries 5 2 N2
Percentage of serious injuries % 62.5 66.67 T
Number of falls/1,000 patients 14.27 7.48 N2
Number of injuries/1,000 0.58 0.23 v

hospital days

departments. However, we can say that these departments did
not record an increase in the risk of falls. Statistical insignifi-
cance does not show the non-existing efficiency. Nevertheless,
the effect size estimate is #2 = 0.022 (2.2% variability, small
effect size by Cohen’s convention). We can say that the change
between the monitored years 2017 and 2018 is small.

After comparing the fall index in our research to the refer-
ential values of the Czech Association of Nurses (CAN), we can
say that the index of falls in 2018 - after the implementation
of the intervention programme at the departments of subse-
quent and rehabilitation care — is lower (0.58 injuries/1,000
hospital days) than the referential value of the CAN (0.79 in-
juries/1,000 hospital days). However, higher values of the in-
dex of falls were recorded at psychiatric, internal and surgical
departments.

After comparing the index of falls with the referential val-
ues of the Institute of Health Information and Statistics of the
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Czech Republic (IHIS), we recorded lower values at the depart-
ments of internal and subsequent care. Higher numbers of

falls/1,000 patients than the referential values of IHIS were
established in surgical and psychiatric departments (Table 5).

Table 5. Comparison of the index of falls in this research to the referential values of CAN (2015) and IHIS (2016)

Results Number of injuries/1,000 hospital days  Difference  Number of falls/1,000 patients  Difference
CAN Our research 2018 ™ IHIS Our research 2018 ™~
Summary 0.49 0.92 T 28.4 12.11 v
Subsequent care departments 0.79 0.58 2 90.2 30.90 2
Internal departments 0.67 1.63 T 14.1 10.40 2
Surgical departments 0.25 0.59 T BES 5.78 T
Psychiatric departments - 0.23 - 5.8 7.48 T

Note: CAN - the Czech Association of Nurses, referential values of the index of falls for 2015 (percentage of injuries/1,000 hospital days).
[HIS - the Institute of Health Information and Statistics, referential values of the index of falls for the 2nd half of 2016 (number of falls/1,000

patients) for the 2nd half of 2016.

Discussion

Patient falls after suffering decubitus ulcers are the most fre-
quently reported adverse events in Czech hospitals (IHIS,
2016). Due to the fact that the causes of patient falls are mul-
tifactorial, designing an effective preventative programme is
difficult (Ang et al.,, 2011). The goal of this study was to assess
the efficiency of the intervention programme regarding fall
prevention in selected South Bohemian hospitals. In 2018,
the intervention programme was carried out at 16 depart-
ments in four South Bohemian hospitals. The project included
departments with the highest incidence of falls, i.e. the de-
partments of subsequent and rehabilitation care, internal,
surgical, and one psychiatric department. The project also in-
volved multidisciplinary teams of nurses, doctors and clinical
pharmacists whose goal was to minimize the risk of falls of
hospitalized patients. It is not only nurses who work on plans
of care — other employees do as well. Physiotherapists and
clinical pharmacists are important contributors to the pre-
vention of falls and must be part of the care planning process
(Ganz et al., 2013).

In our study, the highest relative incidence of falls was
recorded at the departments of subsequent and rehabilita-
tion care. In 2017, before the establishment of the interven-
tion programme, these departments recorded that 3.91% of
patients had fallen. After establishing the programme it was
3.09%. It is positive that the percentage of injuries in the mon-
itored period decreased (from 67% before the programme to
58% after establishing the programme) — Table 1. After the
establishment of the programme, the fall index decreased at
the departments of subsequent and rehabilitation care — from
39.12 to 30.09 falls/1.000 patients and from 0.79 to 0.58 in-
juries/1.000 hospital days (Table 1). When we compare the
values in the research by CAN (2015) and IHIS (2016), our
values are significantly lower (Table 5). In 2016, 98 healthcare
providers reported adverse events to the System for Report-
ing Adverse Events (IHIS, 2016). The project of CAN, which
was focused on the assessment of the reports of hospitalized
patient falls, involved 38 medical institutions in 2015. 4,325
cases were assessed (CAN, 2015).

According to JCI (2007), institutions for the long-term ill
recorded from 11 to 24.9 falls/1,000 hospital days, rehabilita-
tion centres from 8 to 19.8, and the percentage of injuries was
between 29 and 48% (of which 4-7.5% were serious injuries).

The study of Lara-Medrano et al. (2014) proved the efficien-
cy of the intervention programme for fall prevention at inter-
nal departments. The number of falls/1,000 hospital days de-
creased from 1.9in 2007 to 0.67 between 2008 and 2013 (Lara
Medrano et al., 2014). Due to this fact, it is surprising that our
study regarding internal departments shows an increase in the
percentage of falls (from 0.85% before establishing the pro-
gramme to 1.44% after establishing the programme). The fall
index regarding falls/1,000 patients also increased (from 8.54
to 10.4) as well as the number of falls caused injuries/1,000
hospital days (from 1.22 to 1.63) — Table 2. These values are
higher than the referential values of the national research by
CAN (2015) and lower than the values of IHIS (2016) — Table
5. Despite established changes, internal departments did not
record a decrease in falls. There may be various reasons for this
failure. The medical personnel could have been insufficiently
educated in prevention, the education could have been focused
mainly on general interventions and less on individual inter-
ventions, or the medical personnel were more willing to report
falls in the hospital system of reporting adverse events.

In the study of Luzia et al. (2018), in which the monitoring
period was between 2011 and 2015, the incidence of falls was
higher at internal departments than surgical departments.
These results correspond with ours. At surgical departments,
the fall index decreased from 5.88 before establishing the
intervention programme to 5.78 falls/1,000 patients after
establishing the intervention programme, and from 0.98 in-
juries/1,000 hospital days before establishing the interven-
tion programme to 0.59 after establishing the intervention
programme (Table 3). These index values are higher than the
referential values of IHIS (2016) and CAN (2015) — Table 5.

Psychiatric departments recorded the largest decrease in
the percentage of falls (from 1.43% to 0.75%). During the
intervention programme, the fall index also decreased from
14.27 to 7.48 falls/1,000 patients (Table 4). Despite this fact,
it is higher than the referential values of IHIS (2016) (Table 5).

The efficiency of the intervention prevention programme
of hospitalized patient falls was studied in numerous research-
es. The study of Heines et al. (2004) proved a statistically sig-
nificant decrease in fall incidence of patients included in the
programme (11.2 falls/1,000 hospital days) compared to the
control group of patients (16.1 falls/1,000 hospital days).
The study of Dykes et al. (2010) verified the efficiency of the
established intervention programme (intervention group -
3.15 falls/1,000 hospital days, control group - 4.18 falls/1,000
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hospital days). The study of Ang et al. (2011) recorded 0.4% of
falls of patients included in the programme, whereas the con-
trol group showed 1.5%. Our research also proved a positive
influence on patient falls when the intervention programme
was established. However, the decrease in the fall index was
not statistically significant. It is a trend that is necessary to
verify. We are aware of the limits of this study, which lie in
the short time period of fall monitoring. We did not study the
long-term maintenance of established interventions. At the
same time, there is not one operationalization of the term fall,
monitoring methods and the assessment of patient falls in the
Czech Republic. Some hospitals only report falls with injuries
and others do not consider a slide off a chair to be a fall. The
methods of the assessment of fall index are also different. It is
suitable for hospitals to choose a method for the assessment
of the fall index and follow the trends at other departments.
According to Botikova et al. (2015), not all medical institu-
tions in Slovakia have a central system for reporting falls. A pa-
tient’s fall is recorded in their medical documentation at best.
It would be suitable to document every fall in a protocol with
a date and time of fall, place, description, cause, information
about injuries and remedial measurements. Such a central sys-
tem enables the effective assessment of the causes of falls, the
identification of risk factors and the effective establishment
of preventative measurements to decrease the risk of fall. The
question is whether nurses are willing to report patients’ falls
in hospital central systems for reporting adverse events. It is
necessary that hospitals establish a non-pressurizing system
for reporting adverse events that would motivate (not dis-

courage) medical workers to report mistakes. It is important
that every fall is recorded (including sliding off a chair) for the
maintenance of care continuity. If a nurse does not report a
fall during a shift change and the patient’s condition worsens,
the medical team may take too much time to find the cause of
the patient’s worsened condition — which leads to the risk of
prolonging the provision of necessary care.

Conclusions

The results of this study have shown that the established inter-
vention programme positively affected the number of falls of
patients at surgical and psychiatric departments and depart-
ments of subsequent and rehabilitation care. However, the de-
crease was not statistically significant. The programme did not
have any influence regarding internal departments . We are
aware that establishing changes in practice is not sufficient.
A much more difficult step is ensuring that these changes are
part of long-term clinical practice.
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Uéinnost programu prevence pada pacientii ve vybranych zdravotnickych za¥izenich

Souhrn

Uvod: Pady pacientti pat¥i mezi ¢asté nezadouci udélosti. Je diilezitou tlohou managementu nemocnic zavést do praxe efektivni
program prevence padi pacientd, ktery je komplexni, multifaktorialni a zaroven vysoce individualizovany.

Cilem vyzkumu bylo vyhodnotit t¢innost zavedeného intervenéniho programu prevence padu hospitalizovanych pacientt ve vy-
branych nemocnicich Jihoceského kraje.

Metodika: Jednalo se o epidemiologickou studii observa¢niho a intervenéniho typu. V roce 2018 byl na 16 oddélenich ¢tyt ne-
mocnic Jihoceského kraje zaveden intervenéni program, jehoz cilem bylo minimalizovat rizikové faktory pada pacientt. Inter-
venéni program byl zaveden u vSech pacientii hospitalizovanych ve sledovaném obdobi na vybranych pracovistich. V roce 2017
3lo 0 24 379 pacienti a v roce 2018 o 25 773 pacienti. Nasledné byla sledovana tc¢innost zavedenych intervenci. Byl vyhodnocen
rozdil ve vyskytu padi v obdobi 2017 pied intervenénim programem a v roce 2018 v dobé realizace programu. Index pada byl
stanoven jako pocet padiai na 1 000 pacientt a poéet zranéni z padu na 1 000 lazkodnda.

Vysledky: Po zavedeni preventivniho interven¢niho programu byl pokles padu zaznamendan na oddélenich nasledné a rehabilita¢-
ni péce (z 39,12 na 30,9 pad/1 000 pacientd a z 0,79 na 0,58 padu se zranénim/1 000 lazkodnu), na chirurgickych oddélenich
(z 5,88 na 5,78 pada/1 000 pacientd a z 0,98 na 0,59 padl se zranénim/1 000 lazkodn®) a oddéleni psychiatrie (z 14,27 na
7,48 padu/1 000 pacientiia z 0,58 na 0,23 padu se zranénim/1 000 lazkodn). Naopak vyssi index pada byl potvrzen na internich
oddélenich (z 8,54 na 10,4 padt/1 000 pacientii a z 1,22 na 1,63 padi se zranénim/1 000 lazkodni).

Zdvér: Monitoring padi a kofenova analyza jejich p¥i¢in umoznuje managementu zdravotnickych zatizeni nastavit i¢innd naprav-
nd a preventivni opatfeni snizujici vyskyt pad a minimalizujici jejich disledky.

Klicova slova: index; intervence; pacienti; pady; prevence; riziko
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