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ABSTRACT

Background: The increasing number of falls in hospitals precipitates the need to collect and analyze falls data. Hospital falls

data have been captured through staff documentation and incident reporting systems. Objective: The purpose of this study was to

identify the variables associated with falls and injurious falls in an acute care hospital over the five years from the implementation

of the Adverse Event Management System (AEMS). A secondary purpose was to identify problems associated with the AEMS.

Methods: Falls data recorded in the AEMS system from February 2009 to February 2014 were analyzed to observe trends of

falls and contributing factors occurring in various hospital units.

Results: A total of 7,721 falls occurred during the study period. The highest frequency of the falls (901) occurred between 10:00

a.m. and 12:00 p.m. There were 2,275 falls which resulted in an injury. Both total fall and injurious fall rates were highest in

Medicine inpatient units and lowest in Ambulatory outpatient units. The falls rate was 4.5 falls per 1,000 patient days in 2009 and

4.4 falls per 1,000 patient days in 2014. The prevalence of falls varied among nursing unit types and the time of day but the fall

rate across the hospital did not change over the five year period.

Conclusions: Continuous evaluation of falls data and improved staff education is recommended to help reduce falls in acute care

hospitals. A province-wide database registry should be considered for future research on incident reporting.

Key Words: Falls, Injurious falls, Hospitals, Incident reporting systems

1. INTRODUCTION

Hospitals have a responsibility to keep their patients safe.

Falls are common adverse events in acute care hospitals. Pa-

tients fall 1.3 to 11.5 times per 1,000 patient days.[1, 2] Falls

are a burden for patients, families and hospitals. They affect

the physical and psychological health of patients through

pain, injuries, immobility and decreased function. Compli-

cations from falling lead to longer hospital stays, a loss of

independence and have a significant financial cost.[3] Zece-

vic and colleagues[4] examined the cost of falls in an acute

care hospital. They found the hospital cost for a patient who

experienced a serious injurious fall while in hospital was

on average $30,696 more than a matched patient who did

not fall. They also found, that on average, length of stay

increased for fallers by 34 days.

Being in the hospital lends itself to an increased risk for

falling. Elderly and frail patients admitted with one or more

co-morbidities have a heightened risk of falling in a hospital
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environment.[5] Hospitals have identified falls as a systemic

issue and from a risk management and patient safety perspec-

tive, institutional strategies to prevent falls and fall injuries

must be developed.[6] Corporate goals include fall reduction

as a strategic priority and quality assurance organizations

such as Accreditation Canada have highlighted fall preven-

tion as a required standard of practice.[7]

One way hospitals are meeting this standard is by implement-

ing institution-wide incident reporting systems. This safety

practice makes it possible to methodically gather informa-

tion which can be tracked and potentially lead to changes in

unsafe circumstances in the hope of minimizing future falls.

However, collecting data in an incident reporting system can

be a challenge even with a standardized reporting process

in place. Issues such as under-reporting, missing data and

limited detail can miss risk factors and distort the informa-

tion on falls.[8–10] Capturing accurate information is vital for

identifying risk factors and preventing further falls.

There have been many studies focusing on risk factors for

falls. Tzeng and Yin[11] compiled a list of factors perceived

by registered nurses to be associated with falls. The list

included confusion, gait problems, Alzheimer’s disease, dis-

orientation and the inability to follow safety instructions.

Bueno-Cavanillis and colleagues[12] categorized risk factors

as intrinsic or extrinsic. Intrinsic factors are internal patient

conditions whereas extrinsic factors are environmental ele-

ments that can lead to falls. Common intrinsic factors include

altered mental status, decreased mobility and incontinence.

Common extrinsic factors include type of flooring, clutter

and poor lighting. Mion et al.[13] added situational risk fac-

tors to their study to describe occurrences such as the transfer

of patients and patients going to the bathroom. Risk factors

can also be categorized as modifiable and non-modifiable.[14]

Understanding of the various risk factors can be used to

advance fall prevention strategies.

Some falls however may not be preventable.[15] Balancing

rehabilitation needs and patient autonomy is a challenge

for institutions and care providers who are trying to respect

patient wishes and promote functional independence while

keeping patients from falling. This balancing act produces

instances where some falls are difficult to prevent.[15] As a

result, there has been interest in understanding the risk fac-

tors which contribute to serious injuries as these factors are

clearly a heightened concern.[6, 11, 16] The primary purpose

of this study was to identify the variables associated with

falls and injurious falls in an acute care hospital over the

five years from the implementation of the Adverse Event

Management System (AEMS). A secondary purpose was

to identify problems associated with the AEMS. In acute

care hospitals falls are one of the adverse events that impact

patients, staff and the integrity of the hospital. By identifying

the variables associated with falls, hospitals can intervene to

improve overall patient safety.

2. METHODS

The setting for the study was a large urban acute care teach-

ing hospital located in Canada. This facility has 15,000

physicians, staff, students, scientists and volunteers who pro-

vide services for more than one million patient visits per year.

There are 1,000 beds across two sites and over 50,000 admis-

sions per year. The broad range of patient services consist of

28 different programs including Emergency Care, Neurology,

Oncology, Medicine, Surgery, and Mental Health Services.

The data used in this study were gathered from front-line

staff who submitted reports to the AEMS data base. The

research team received an anonymized secondary dataset,

collected and extracted by staff of the participating hospital

for the analysis. Hence, the study was approved without

individual review by the Research Ethics Board. The study

period was from February 2009 to February 2014.

The AEMS reporting system was set up in February 2009

to collect data from adverse events (e.g. falls, medication

errors and other iatrogenic errors) across the organization

into one database. This software program, purchased from

Canadian Courseware Development (CCD) Health Systems,

was adapted to fit the needs of the hospital.[17] A staff mem-

ber, for example, logs onto the program using an electronic

signature and confidential password. The initial instructions

prompt the staff to create a report on general information

such as the department and location of an event. The content

of subsequent pages is dependent on the initial information.

A patient fall report will probe for details and contributing

factors related to the fall while a medical error report will

probe for other information pertaining to the event.

In window one of the falls report, collected data include

whether the fall was witnessed, describes the position in

which the patient was found and whether or not any fall pre-

vention strategies were being implemented at the time of the

fall. Answers are offered in drop down menus to make it

easier to check the correct response; however, there is also a

text box available to add comments and/or more details. The

second window with a drop down menu asks for contribut-

ing factors which can indicate possible reasons for the fall

event. Certain situations or conditions might explain why

the fall took place. For example, factors may be related to

the condition of the environment (e.g. poor lighting, wet
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floor and cluttered area), staff factors (e.g. fatigue, haste,

knowledge deficit) or patient related factors (e.g. unsteady

gait, non-compliance or confusion). If equipment or medical

devices were involved, that will also be noted in this sec-

tion. The third window records the actions taken, the staff

member’s immediate and post fall assessments and follow-up

procedures.

Charts and reports can be created in AEMS for different

types of events in order to show trends over time. This

gives the organization an effective method to examine the

number and characteristics of falls. Staff are instructed to

complete as much information as possible about each event.

This process may take up to 20 minutes and staff have 24

hours to complete an AEMS report after an adverse event.

The event report is then sent to unit management for review

and follow-up as required. Comments from coordinators are

recorded along with the corrective actions implemented. The

severity of the consequences determines the individuals who

will receive the report for follow-up actions. Email alerts are

used for this purpose. A link in the email message provides a

direct connection to view the incident. The degree of injury

associated with each fall is recorded using a 5-point severity

level scale: 1. No injury/harm-assessment required; 2. No

injury/harm-intervention/monitoring required; 3. Minor to

moderate injury/harm; 4. Serious injury/harm/disability; and

5. Death. In the higher severity levels (four and five), where

further review of the event is needed, senior management,

physicians and the risk management department get involved

with the follow-up assessments. Comments are provided

which may recommend further corrective interventions to

prevent the event from reoccurring. The event is then closed.

The study design was a retrospective secondary data analysis

of all falls that occurred over a 5 year period. Frequencies

were the main statistic used to describe the fall incidents.

They were extracted from the AEMS data base and entered

into an Excel Pivot Table for analysis. Frequencies were

calculated for patient ages, number of falls, location of falls,

the severity of falls, the time of day falls occurred and the pa-

tient’s activity prior to the fall. To describe change over time,

yearly fall rates were also computed. Fall rates were based

on staff-reported incidents and calculated as the number of

patient falls divided by the number of patient days multiplied

by 1,000.[18]

Problems associated with use of the AEMS system were

identified by nursing staff (n = 3), coordinators (n = 2), physi-

cians (n = 2) and those in Risk Management Department

staff (n = 3). These stakeholders (n = 10) were selected

because they represented the different points in the AEMS

notification algorithm. Questions posed to them were:

(1) What are the problems using the AEMS system?

(2) How is AEMS used to reduce falls?

(3) How can the AEMS system be improved?

3. RESULTS

A total of 7,592 inpatient falls were reported over the five

years from 2009 to 2014. The fall rate was 4.48 falls per

1,000 inpatient days in 2009 to 2010 and 4.40 falls per 1,000

inpatient days in 2013 to 2014. Table 1 describes yearly

falls rates and fall prevention actions taken in those years.

Although there were deliberate actions taken within the hos-

pital, the results from the present study indicate a five year

trend where there has not been a substantial reduction of the

number of falls.

3.1 Variables associated with falls

The inpatient units where falls occurred most frequently

were the Medicine, Surgery, and Neurosciences Programs

(see Table 2). These three units collectively accounted for

65 percent of all falls reported. The least number of falls oc-

curred in the ambulatory and clinic areas where patients enter

and are expected to return home after being examined and

assessed. Falls occurred in all areas of the hospital including

both inpatient and outpatient departments. The times during

which falls were consistently high were during 10:00 a.m.

to 12:00 p.m., 1:00 to 2:00 a.m. and 4:00 p.m. to 5:00 p.m.

(see Figure 1). Most falls (72%) occurred in the patients’

rooms with 5,557 incidents reported. The activities prior to a

majority of falls were transfer routines (55%) and walking or

standing (43%). The most frequent reported factors associ-

ated with falls were unsteady gait (12%), patients requiring

assistance and not calling for help (12%), having a history of

falls (10%), weakness (9%) and impaired balance (8%). The

average patient age was 68 years old (ranged from 1 to 106

years of age).

3.2 Variables associated with injurious falls

During the study period there were a total of 2,275 falls

with injuries recorded at severity levels three, four and five

(see Figure 2). Most falls (70%) did not result in injuries.

The highest number of falls was at levels one and two and

required minimal post fall assessments and interventions.

There were 2,179 (29%) level three (i.e. bruises and skin

tears), 80 (1%) level four (i.e. fractures), and 16 (0.20%)

level five (i.e. deaths related to falls). Adults age 65 years and

older were most prone to injuries after a fall, and accounted

for 63 percent of all injurious falls on levels 3 and 4. The

16 deaths that occurred were also from this age group. The

majority of injurious falls occurred on the medicine units.

The most common type of severe injury from a fall was a

fracture.
86 ISSN 1927-6990 E-ISSN 1927-7008
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Table 1. Hospital’s yearly inpatient fall rates and actions taken in those years

Year Action Significance to Fall Safety Falls 
Patient 

Days 

Yearly Falls  

Rate 

2009-10 

Western University Researcher completed a study on the cost 

of falls in Hospitals. 

Provided evidence of the financial 

costs associated with falls 
1,357 302,834 4.48 

Medicine Program formed a working group to introduce 

measures to reduce falls. 

AEMS was implemented as a central incident reporting 

system. 

2010-11 

“The Many Faces of Patient Falls” fall prevention strategy was 

introduced in Medicine Program. 

Implementation of a fall prevention 

program on Medicine in hopes to 

reduce fall rates 

1,464 297,056 4.93 

 

 

 

 

 

 

 

 

Initial assessment of patients using the Fall Risk 

Assessment and Intervention Flow sheet.   

   

Fall risk checkbox was incorporated into the patient’s 

kardex. 

Non-slip socks were purchased for patients. 

Blue paper slippers were removed from units. 

Information was provided to patient and families on fall 

prevention strategies. 

Education was given to the Medicine staff on falls prevention. 

2011-12 

“Quality and Patient Safety” and “Risk Management” became 

separate departments. 

Corporate goals included patient 

safety and reduction of falls 

1,537 336,863 4.56 
Corporate Group formed to develop a corporate falls 

prevention strategy. 

Combined Medicine fall prevention strategies with corporate 

strategies. 

 

 

 

 

 

 

 

“Call don’t fall” arm bracelets were introduced for patients 

with moderate-high risk for falling. 

   

Signage at the head of bed for moderate-high risk fallers. 

Patients at moderate-high risk for falling were noted on 

Patient Capacity Management Board. 

Bed exit alarms and chairs alarms used. 

Patient/family brochures were developed. 

2012-13 

Evaluation of fall prevention program conducted by audits and 

data on falls. 

Safety culture becoming prominent 

corporate goal 
1,652 357,854 4.62 

Fall prevention program presented at the Quality and Patient 

Safety Summit Conference. 

Verbal bedside reporting introduced to coincide with patient 

safety checks. 

2013-14 

Communication white boards put in patient rooms to note 

patient mobility status. 

Patient safety initiatives added  

1,582 362,659 4.40 

Learning package for staff on the different bed exit alarms. 

 

 
iLearn module for fall prevention in  development.    

Totals   7,592 165,266 4.60 

Note. Fall Risk Assessment and Intervention Flow sheet based on Morse Fall Scale; iLearn module is part of the corporate education system 

3.3 Problems associated with incident reporting systems

The AEMS is used for documentation of a fall or any other

hospital adverse event. The overview of the incident begins

with the creation of the event report. At this initial stage,

there are challenges associated with filling out the reports.

Staff indicated that they may be too busy at certain times

to report falls information or to fill out the report compre-

hensively. According to corporate policy, these events can

be documented in the AEMS up to 24 hours after the event.

However, staff may not be at work to complete the AEMS

within that timeframe. The majority of shift rotations are two

day shifts, followed by two night shifts and then five days

off before the next set of shifts. A positive view of report-

ing in AEMS was realized when one nurse commented that

action towards safety can be achieved by reporting adverse

events and “near misses”. For example, bed exit alarms were

elevated to a significant fall prevention strategy after staff

indicated that inactivation of this feature could potentially

contribute to the risk for falls. As a result, leadership and

staff came together and developed a learning module to edu-

cate staff on applying the bed exit alarms for patients deemed

high risk for falls. The AEMS has shown the potential to
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empower staff to make positive changes for patient safety.

During the management review stage, unit coordinators indi-

cated that follow-up can be time consuming due to the other

demands on the unit. Another issue identified by coordina-

tors was the lack of detail about the fall circumstances in

the reports. Coordinators said they could get a better sense

of the event if more details are included, such as what may

have led up to the fall. Going to the staff member to gather

more information was time consuming. Respondents from

the Risk Management Department suggested that there may

be an education gap where staff lacked knowledge about the

purpose of AEMS and thereby cannot see the value of report-

ing and entering details. It was suggested that more training

about the AEMS can improve the reporting by staff. Physi-

cians also concluded that more education on the AEMS can

lead to improved reporting which is the catalyst to promote a

safer culture.

Table 2. Hospital fall rates according to the programs with

the most falls (Rates from February 2009 - February 2014)

Hospital Programs Number of Falls 

Medicine Program 2,432 

Surgery Program 1,750 

Neurosciences Program    823 

Cardiac Program    731 

Cancer Program    481 

Total 6,217 

 

Figure 1. Fall rates recorded per hour on inpatient hospital

units

4. DISCUSSION

A primary purpose of this study was to identify variables

associated with falls and injurious falls in an acute care hos-

pital. The Medicine, Surgery and Neuroscience Programs

recorded the highest number of falls during the study period.

This result is consistent with other studies indicating these pa-

tient units are where most falls occurred.[19] Hitcho et al.[19]

found that Medicine and Neurology services fall rates were

both 6.12 falls per 1,000 patient days which is comparable to

similar Programs in the present study. The Neuroscience Pro-

gram at the present hospital consists of both Neurology and

Neurosurgery patients. The most frequent diagnoses that pa-

tients were admitted with were stroke, brain tumor and spinal

surgery. The Medicine Program consists of sub-specialty

units such as: respiratory, acute care of the elderly and sub-

acute units which care for more medically stable patients.

Patients admitted to the Medicine Program have diagnoses

such as chronic obstructive pulmonary disease, pneumonia,

heart failure and diabetes. Both Neurosciences and Medicine

patients share complex diagnoses linked to increased risks for

falling which include comorbidities, weakness, impaired gait

and cognitive impairment. Mobile patients with increased

medical needs can also lead to falls. This is illustrated with

the data showing that 55 percent of falls take place during

a patient transfer. One solution to prevent these falls is con-

ducting a more thorough assessment of the patient prior to

each transfer. For example, assess whether there is a change

in cognition or risk for orthostatic hypotension (which can

cause imbalance) and whether the patient requires visual or

hearing aids. This assessment may lead to a more appropriate

transfer device and/or call for more staff assistance.

Figure 2. Severity level of falls

Level 1. No injury/harm-assessment required; 2. No

injury/harm-intervention/monitoring required; 3. Minor to

moderate injury/harm; 4. Serious injury/harm/disability; and 5.

Death. There were 287 falls where injury severity was not specified.

The highest number of falls occurred between 10:00 a.m.

and 12:00 p.m. When observing a busy medicine unit during

this time of day, there were multiple patient transfers taking

place in patient rooms. For example, from bed to chair, chair

to walking, bed to stretcher and from the bathroom back to a

chair or bed. This is also a time when patients go for tests

and procedures and staff assists them to get ready. Medical

teams make rounds during this time of day and new patient

care orders may need to be processed. Interdisciplinary team

members such as physiotherapists and occupational thera-
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pists assess patients on mobility and function which can

consist of getting them up and walking. As well, morning

discharge time is at 11:00 a.m., when staff are given the task

of providing patients with information and instructions upon

their discharge. Morning breaks for nursing staff are also

taken at this time. Consequently, there is less staff to super-

vise patients during a high activity level on the unit. Some of

these activities may not be modifiable. For example consis-

tent patients discharge is necessary to reduce the wait time

in the Emergency Department. However, some activities

such as non-urgent hospital tests and procedures (e.g. routine

blood work and x-rays) can be delayed or re-scheduled for

alternative times. Another high risk time is 1:00 a.m. to

2:00 a.m. Again, this is a high activity time at night with

reduced staff. Nursing rounds and medication administration

during this time necessitate waking up the patients and this

can lead to bathroom transfers. More staff during busy times

may reduce this fall risk. Nursing staff to patient ratios are

based on Workload Measurement Indicators[20] that are used

in conjunction with the unit needs. Staff enter their patients’

plans of care for each shift into a workload computer data

base. Workload measurement analysts along with administra-

tors examine the data in order to allocate the resources (staff

in this case) necessary for the care of the patients. These

indicators are used to assess and adjust staff workload ratios.

Reassessing the staff to patient ratios at high risk hours may

be an effective strategy to reduce falls.

The age group that experienced the most injurious falls (lev-

els 3-5) were patients over 65 years of age. Older people

are the largest consumers of hospital care where 60 percent

of admissions age individuals over the age of 65.[15] At this

hospital 67 percent of patient admissions to the Medicine

Program were patients 65 years of age or older. During

their hospital stay older patients are at risk for functional

decline such as having difficulty with mobility, activities of

daily living and cognition.[6, 21] Functional decline and other

characteristics of geriatric syndromes put older patients at

a heightened risk for falls and fall related injuries. There is

also evidence that the hospital environment plays a role in in-

jurious falls. A safer environment, such as reduction in noise

has been shown to reduce injurious falls.[22] The Medicine

Program units are busy with many people, noisy call lights,

bed alarms and pagers. This leads to a sensory overload

on patients’ mental abilities which can cause confusion.[23]

Staff, being aware of this, can minimize the noise and bright

lighting to ensure a calming atmosphere. Patients taking

anti-hypertensive medications also pose an increased risk for

injurious falls.[13, 24] A review of high fall risk medications

can help to decrease injuries. Beers Criteria is a list of high

risk medications which can potentially harm older adults. It

summarizes the need to avoid certain medications that are

associated with falls.[25] Following this guide could reduce

the risk for falls and fall injuries.

The secondary purpose of this study was to identify problems

associated with the computerized adverse event reporting sys-

tem. The AEMS is a centralized incident reporting system

meant to permit analysis of data to inform improvements to

be made. Computerized incident reporting systems in acute

care hospitals are an important component of a multifactorial

fall prevention program to improve safety.[26] According

to the present study’s five year trend, there has not been a

substantial reduction of the number of falls (from 4.48 falls

per patient days to 4.40 falls per patient days). In order

for the reporting system to be effective there is a need for

timely reporting and for staff to provide as much informa-

tion as possible and as soon after an event occurs.[27] Hill et

al.[28] examined three different methods of recorded falls in

an acute care hospital. The three recording methods were:

participants (fallers) reported fall events to a research assis-

tant, falls were recorded through case notes and falls were

recorded in the hospital’s incident reporting system. The

authors found under-reporting occurred in all three recording

methods. The greatest proportion of the total number of falls

was recorded in the patient case notes (92%), followed by the

hospital incident reporting system (76%). Falls reported to

the research assistant were the least comprehensive method

with only 60 percent of falls recorded. The researchers also

found that falls were less likely to be reported in the hospital

reporting system if they were recurrent falls or if the fall

occurred during the morning or afternoon shift. As well,

falls causing injuries were reported more than non-injurious

falls. Even with these limitations however, and importantly

for the present study, the authors reported that the adverse

event reporting system validly represented the occurrence of

falls in the hospital.

Efficient and effective reporting depends on the staff and

his/her circumstances. On a busy unit, staff may find it dif-

ficult to report falls at certain times. Nurses are occupied

in the morning dispensing medication and performing other

duties that can deter the reporting of a fall. During those

work intensive times the nurses require more time and ac-

cess to computers to be able to report the incidents. The

efficiency-thoroughness trade-off (ETTO) principle speaks

to the common response of people to adjust what they do to

meet their work needs.[29] According to the ETTO principle,

demands on productivity tend to reduce thoroughness and

vice versa. In a busy shift it is easy for efficiency needs to

dominate thoroughness and thus drive safety to a secondary

concern. Another explanation for why adverse events occur

can be found in the Swiss Cheese Model of Accident Causa-
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tion. Unlike the ETTO principle, the Swiss Cheese Model

moves away from the human element towards the system as a

whole.[30] In this analogy, each slice of cheese is a defensive

layer in the process or system. The holes represent opportu-

nities for failures in the system such as inadequate policies,

not enough education, poor process designs and unsafe acts.

When the holes on all defense levels align, the result is an

increased potential for an adverse event. The Systemic Falls

Investigative Method (SFIM) studies a broader view of why

falls occur.[31] This method uses multidisciplinary interviews,

process mapping and fall re-enactments. Once the data is col-

lected and analyzed and entered into a web-based database,

contributing factors to an adverse event are uncovered. One

research suggestion emanating from the present study would

be to use the SFIM methodology to collect in-depth system-

wide information on specific types of falls or fall situations.

One area of obvious importance are falls resulting in serious

injuries or death. Reducing or eliminating such costly falls

(in human and financial terms) would be important.

Another area for future research comes from the fact that

data collected from a single institution may lack the power to

complete an in-depth analysis of factors associated with falls.

For example, Healey et al.[32] analyzed fall data taken from

a national incident reporting system. The 472 organizations

in the database recorded 206,350 falls. Using this pooled

database, they found the “time of day” (between 10:00 a.m.

and 12:00 p.m.), the patient’s age (between 85 and 89 years

old) and the care setting (Mental Health) were significant

risk factors for falls. A province-wide database and research

strategy would be advantageous.

5. CONCLUSIONS

This study exposed the variables associated with patient falls

while in hospital. Two consistent variables were the hospital

unit and the time of day. With this information, hospital ad-

ministrators can allocate resources to high risk units during

high risk times. They could have, for example, more super-

vision to deal with situations such as insufficient staffing on

units with heavy workloads. Identifying the risk factors and

determining which factors can be modified would require

staff to be educated about the potential risks associated with

patients in hospitals. It is also recommended that adminis-

trators collaborate with staff and inform them of the benefits

of thoroughly filling out fall incidents reports in the AEMS.

Future research supporting in-depth fall incident analyses

should be conducted.
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