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Abstract

Background: Inpatient falls continue to be a
patient safety challenge, with 35,450 falls reported
to the Pennsylvania Patient Safety Reporting
System (PA-PSRS) in 2024. While previous
research has primarily focused on inpatient
or post-discharge falls, the transitional period
surrounding discharge has been understudied.

Methods: We queried the PA-PSRS database for
fall reports submitted between July 1, 2023, and
June 30, 2024. Using a stepwise refinement pro-
cess, we identified a subset of falls that occurred
around the time of discharge for inclusion in the
falls surrounding discharge group. We used a
two-proportion z-test to compare the proportion
of serious events between the discharge group
and the broader comparison group. We further
analyzed and coded reports from the falls sur-
rounding discharge group to identify fall type,
discharge phase, injury type, discharge plan out-
come, and staff presence/assistance.

Results: A total of 253 falls surrounding discharge
were identified for analysis. The proportion of
serious events in this group (7.5%; 19 of 253) was
significantly greater than in the comparison group
(2.9%; 749 of 25,701; p<0.0001). Among the 11
identified fall types, ambulating was the most
common (33.2%; 84 of 253). Over one-quarter of
patients (28.5%; 72 of 253) were in the discharge
complete phase when their fall occurred. Injury

details were available in 185 reports, with the
most common injury types being superficial skin
injury (15.1%; 28 of 185), soft tissue injury (5.9%;
11 of 185), and musculoskeletal injury (5.4%; 10 of
185). Discharge plan outcome was determined in
141 reports, with the majority (80.9%; 114 of 141)
indicating the discharge proceeded as planned.
Information about staff presence/assistance was
available in 206 reports, with over two-thirds
(71.8%; 148 of 206) indicating that staff was not pres-
ent when the fall occurred. Four discharge-related
activities were identified and associated with falls:
dressing, packing/gathering belongings, showering/
washing up, and entering a vehicle.

Conclusion: This study identifies the time frame
surrounding discharge as a critical and high-risk
period for falls, representing a greater threat to
patient safety than previously recognized. The sig-
nificantly greater proportion of serious events in
the falls surrounding discharge group compared
to the broader comparison group highlights the
elevated patient safety risk during this transitional
period. By identifying specific discharge-related
activities associated with falls, this study offers
actionable insights for targeted interventions.
Implementing focused strategies and integrat-
ing fall prevention into discharge planning and
patient education may enhance safety and reduce
the risk of serious fall-related events during this
vulnerable period.
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Introduction

npatient falls are a continuing patient safety issue nation-

wide.** In Pennsylvania alone, 35,450 falls were reported to

the Pennsylvania Patient Safety Reporting System (PA-PSRS)?

in 2024, with 3.2% classified as a serious event that resulted
in either death or an unanticipated injury requiring the delivery
of additional healthcare services.’> A breadth of previous work
has investigated inpatient falls, leading to the development and
implementation of numerous prevention strategies.®® For example,
previous studies have found that universal fall precautions should
be in place regardless of a patient’s fall risk to reduce the risk of
falls.' Implementing the use of personalized risk assessment and
care plans,**81 staff and patient education,” and patient safety
technology (e.g., bed and chair alarms)”? can also help with fall
prevention. Falls after hospital discharge (e.g., those that occur
within three months following discharge) have also been studied
previously.'*'” Fall prevention strategies for the post-discharge des-
tination® are similar to those targeting prevention of inpatient falls
and include hand-off communication,® patient education,**'> and
environmental safety measures (e.g., clearing the floor of clutter).

While inpatient falls and falls after the patient leaves hospital
grounds are well researched, falls that occur during the time
frame surrounding discharge have yet to be fully investigated in
the literature. This transitional period may present a unique set
of conditions that enhance patients’ perceived independence and
inadvertently reduce vigilance toward fall prevention. Although
medically stable for discharge, these patients may still be at risk
of falling. Maintaining appropriate precautions throughout the
discharge period is vital to patient safety. In this study, we aim
to examine the characteristics, contextual factors, and impact of
falls that occur during the period surrounding discharge, while the
patient was still in the hospital or on hospital grounds, to better
understand how the events affect patient safety.

Methods

We defined a fall surrounding discharge as any unintentional fall
that occurred after the patient had been formally discharged (e.g.,
while waiting for transport or exiting the facility) or on the same
day the patient was scheduled for discharge.

Data Query

Data for this study were collected from event reports in the PA-PSRS
acute care database. PA-PSRS reports contain responses to struc-
tured fields (e.g., event date, event type, harm score, patient
age, patient sex at birth) and free-text narrative fields that allow
reporters to describe event details in their own words. We queried
PA-PSRS for reports submitted between July 1, 2023, and June

30, 2024, under the event type Falls. To focus our analysis on
inpatient hospital events, we limited the facility types to include
only acute care hospitals and 10 care area groups® (intensive care
unit, intermediate unit, medical-surgical unit, labor and delivery,
obstetrics and gynecology unit, pediatric unit, pediatric intensive
care unit, psychiatric unit, rehabilitation unit, and specialty unit).
This initial search produced 25,954 reports.

To target falls surrounding discharge, we applied a search of the
free-text fields for at least one of the following keywords potentially
indicating the patient’s discharge status or intended post-discharge
destination: “discharg,” “d/c,” “DC,” “home,” “SNF,” and “skilled
nursing.” This keyword search yielded 1,086 reports which were
then manually reviewed to identify those that met our definition
of a fall surrounding discharge. Reports that did not meet the
definition remained in the group of reports identified through our
initial search, which was used as a comparison group for statistical
analysis. Figure 1 illustrates the stepwise process of identifying and
refining the search for inpatient falls surrounding discharge. The
comparison group was not analyzed beyond statistical comparison
to the falls surrounding discharge group.

Variables Coded

We analyzed the falls surrounding discharge using data entered
by the reporter in both structured and unstructured (free-text)
fields of the reports. We analyzed patient demographics (age and
sex) and event classification (incident and serious event), which
are provided in the structured fields. The terms “incident” and
“serious event” are defined in the Medical Care Availability and
Reduction of Error (MCARE) Act (Act 13 of 2002)?' as follows:

e Incident: “An event, occurrence, or situation involving
the clinical care of a patient in a medical facility which
could have injured the patient but did not either cause an
unanticipated injury or require the delivery of additional
healthcare services to the patient.”

e Serious Event: “An event, occurrence, or situation
involving the clinical care of a patient in a medical facility
that results in death or compromises patient safety and
results in an unanticipated injury requiring the delivery of
additional healthcare services to the patient.”

Fall risk? and fall history® for each patient were coded using
information from the structured fields, as well as details from
the free-text fields. Additionally, the information in the free-text
fields underwent a rigorous two-stage coding process. In the first
stage, one researcher identified and coded the variables listed
below. If a report lacked clarity or presented ambiguities, a second
researcher reviewed the report and engaged in discussion until
consensus was reached.

2PA-PSRS is a secure, web-based system through which Pennsylvania hospitals, ambulatory surgical facilities, abortion facilities, and birthing centers submit reports of patient
safety-related incidents and serious events in accordance with mandatory reporting laws outlined in the Medical Care Availability and Reduction of Error (MCARE) Act (Act 13
of 2002). All reports submitted through PA-PSRS are confidential and no information about individual facilities or providers is made public.

PWithin PA-PSRS, the event reporter chooses among 168 care areas to indicate the location where an event occurred. To simplify our analysis, we sorted each of the care areas

into 23 higher-level care area groups, 10 of which were relevant for this study.

““Discharg” was used to search for discharge, discharged, discharging, and any other conjugation of the word that may have been included in the free-text fields of the event report.

dFall risk was determined based on responses to the optional Fall Event Detail Question in PA-PSRS: “At the time of last assessment, was patient determined at risk?” When this
question was not answered by the reporter, but event details indicated the patient was at risk for falls, the researcher coded the reports accordingly.

cFall history was determined based on responses to the optional Fall Event Detail Question in PA-PSRS “Does patient have prior history of falls in the past 12 months?” When this
question was not answered by the reporter, but the event details indicated the patient had a history of falls, the researcher coded the reports accordingly.
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Figure 1. Stepwise Process of Identifying and Refining Inpatient Falls Surrounding Discharge
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Fall Type. We analyzed the reports to identify the type of fall that
occurred using the PA-PSRS Falls Event Type Decision Tree for
Hospital Users.? This decision tree was developed by the Patient
Safety Authority to help facilities systematically evaluate patient
falls and consistently identify specific fall event types. Additional
relevant details for certain fall types were identified and coded,
and these will be further explored in the Results.

The following fall types are specified in the Falls Event

Type Decision Tree: lying in bed, assisted, sitting at side of
bed, sitting in chair/wheelchair, transferring, ambulating,
toileting, in the exam room/exam table, hallways of facility,
grounds of facility, from stretcher, found on floor, and other".

Discharge Phase. We evaluated the reports to determine the
patient’s phase of discharge at the time the fall occurred.

e Discharge Complete: The report described a patient who
had already been discharged at the time the fall occurred.

o Discharge Pending: The report described a patient who was
scheduled to be discharged on the same day the fall occurred.

Injury Types. We reviewed the report details to identify the type
of injury, if any, the patient sustained as a result of the fall.

e No Injury: The event details explicitly indicated there was
no injury to the patient.

e Superficial Skin Injury: Patient experienced an abrasion,
reddened skin, skin tear, or laceration.

e Musculoskeletal Injury: Patient experienced a fracture or
tendon injury.

o Soft Tissue Injury: Patient experienced swelling, bruising,
superficial hematoma, or surgical wound bleeding and/or
dehiscence.

e Brain Injury: Patient experienced a hemorrhagic
contusion or subdural hematoma.

Discharge Plan Outcome. We examined the outcome of the planned
discharge following the fall to determine whether the patient was
discharged as intended or the fall resulted in a delay or change
to the discharge plan.

e Discharged as Planned: The patient’s discharge plan was
unchanged due to the fall.

e Not Discharged as Planned: The patient was unable to
be discharged at the time intended or needed to be
readmitted due to the fall.

fIn the Falls Event Type Decision Tree, the other category includes a range of fall types, some of which are more specific. One such type, unanticipated physiological fall (“phys-
iological”), was pertinent to the reports in our study and was therefore treated as distinct from the broader other fall type. Falls categorized under the more general “specify the

reason” subtype remained within the other fall type category.

sSerious events were identified using the structured event classification field assigned by the reporting facility, while injuries were manually coded based on details provided in
the unstructured free-text event descriptions. Although there is a natural overlap between serious events and injuries, not all injuries were classified as serious events, as some

may not have required the delivery of additional healthcare services.
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Staff Presence/Assistance. We analyzed the report details to deter-
mine whether a staff member was present and/or assisting the
patient when the fall occurred.

o Staff Was Present and Actively Assisting the Patient: A staff
member was providing hands-on assistance to the patient
when the fall occurred (e.g., assisting with ambulating or
transferring).

o Staff Was Present but Not Actively Assisting the Patient: A staff
member was with the patient but was not providing hands-
on assistance (e.g., staff member was in the room, but not
helping the patient ambulate) when the fall occurred.

o Staff Was Not Present: A staff member was not with the
patient at the time the fall occurred.

Descriptive Data Analysis

We used a retrospective, mixed-methods design with an explor-
atory sequential approach,® starting with a focus on the qualitative
data, which was then quantified for further analysis. The variables
were measured by frequency and assessed using a descriptive
data analysis. Descriptive analysis is a quantitative method where
phenomena are explored and patterns are identified with the
purpose of better understanding and explaining the occurrence
of the phenomena.* This type of analysis is not used to identify
causal relationships but is used to characterize the context of
the phenomena, point toward possible causal mechanisms, and
generate hypotheses.

Statistical Analysis

We used a two-proportion z-test to compare the proportion of
serious events in the group of falls surrounding discharge to the
proportion in the comparison group. The statistical test was used
to determine whether the proportion of serious events in the falls
surrounding discharge group was significantly greater than that
in the comparison group using a 0.05 level of significance.

Results

Event Classification

In the falls surrounding discharge group, 7.5% (19 of 253) of the
reports were classified as serious events. This was significantly
greater than the comparison group, in which only 2.9% (749 of
25,701; p<0.0001) were serious events.

This quantitative analysis revealed a significantly greater propor-
tion of serious events among falls occurring around the time of
discharge compared to those in the broader comparison group.
The sections that follow describe the characteristics and contextual
factors of the falls surrounding discharge group in greater detail.

Patient Characteristics

Among patients who experienced a fall surrounding discharge,
sex was reported in 232 reports. Of these, 53% (123 of 232) were
female and 47% (109 of 232) were male. Age was provided in all
but one report, with a mean age of 68.4 years and a median of 73
(range=1-105 years; 25 percentile=59 years; 75® percentile=81
years). Over two-thirds of patients (69.4%; 175 of 252) were 65
years or older. Among patients age 65 and older, 8.6% (15 of 175)

of falls were reported as serious events, compared to 5.2% (4 of
77) in patients under 65 years of age.

Fall risk status was able to be determined in 151 reports, with
over three-quarters (76.8%); 116 of 151) indicating that the patient
was at risk for falls. Fall history information was available in 115
reports, with approximately half (50.4%; 58 of 115) reflecting a
prior history of falls.

Fall Type

All reports provided sufficient detail to identify the fall type. Falls
occurring while ambulating were most common (33.2%; 84 of
253). Figure 2 illustrates the frequency of each identified fall type.

We also investigated the relationship between fall type and event
classification. As shown in Table 1, seven of the 11 fall types
identified in this study resulted in at least one serious event.

Further analysis of fall types revealed that 20.6% (52 of 253) of
falls were associated with activities more closely related to the
discharge process than to routine patient care. These activities
included dressing, packing/gathering belongings, showering/wash-
ing up, and entering a vehicle. Among these discharge-related
activities, dressing was the most frequently identified, accounting
for 10.3% (26 of 253) of all falls. One notable report highlighted
the patient’s perception of risk: After falling, the patient stated
they believed they could dress independently because of their
imminent discharge.

Footwear also emerged as a contributing factor to falls around the
time of discharge. Five falls were associated with footwear issues:
two while ambulating, two in the hallways of facility, and one on
the grounds of facility. Issues related to footwear included patients
tripping over their shoes, wearing less supportive footwear (i.e.,
flip-flops), and wearing an ill-fitting surgical shoe.

Discharge Phase

All reports contained sufficient detail to determine the patient’s
discharge phase at the time of the fall. More than one-quarter of
patients (28.5%; 72 of 253) were in the discharge complete phase
when their fall occurred, as shown in Figure 3.

Injury Type

A total of 185 reports contained sufficient information to determine
whether an injury occurred (see Figure 4). Among these, 15.1%
(28 of 185) described a superficial skin injury, such as skin tears and
lacerations; 5.9% (11 of 185) involved a soft tissue injury, including
superficial hematoma and surgical wound bleeding or dehiscence;
5.4% (10 of 185) reported a musculoskeletal injury, including various
types of fractures; and 1.1% (2 of 185) resulted in a brain injury,
including one patient who was diagnosed with a hemorrhagic
contusion and another with multiple subdural hematomas. The
remaining 134 reports indicated that no injury occurred.

Discharge Plan Outcome

Information about the discharge plan outcome was available in
141 reports. The majority (80.9%; 114 of 141) of these indicated
that the patient was discharged as planned, while 19.1% (27 of 141)
of patients were not discharged as planned.
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Figure 2. Frequency of Fall Type, N=253 PA-PSRS Reports
Fall Type
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Table 1. Frequency and Relationship Between Fall Type and Event Classification, N=253 PA-PSRS Reports

Event Classification

Fall Type Incident Serious Event Total
Ambulating 75 9 84
Found on Floor 42 2 44
Transferring 31 1 32
Sitting in Chair/Wheelchair 24 2 26
Toileting 20 2 22
Physiological 18 1 19
Hallways of Facility 9 - 9
Sitting at Side of Bed 6 2 8
Lying in Bed 3 - 3
Grounds of Facility 2 - 2
Other 4 - 4
Total 234 19 253

“«_n

Note: Cells with a “-” represent a zero frequency per combination of categories.
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Figure 3. Discharge Phase at the Time the Fall Occurred, N=253 PA-PSRS Reports

Discharge Pending
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Discharge Complete
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Figure 4. Frequency of Injury Type for Reports Describing an Injury, N=51 PA-PSRS Reports
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Note: Of the 185 reports that contained sufficient information to determine whether an injury occurred, 51 described an injury. Each of the 51 reports
was coded as having only one injury type. The remaining 134 reports indicated that no injury occurred.

Staff Presence/Assistance

Information regarding staff presence and assistance at the time
of the fall was included in 206 reports. Among these, 71.8% (148
of 206) indicated staff was not present at the time the fall occurred.
In 18.4% (38 of 206), staff was present but not actively assisting the
patient, while in 9.7% (20 of 206), staff was present and actively
assisting the patient.

Discussion

Implications of Findings

Consistent with prior research,?? our findings confirm that
inpatient falls can lead to patient injury. Our study builds upon
existing literature by highlighting the period surrounding hos-

pital discharge as a critical transitional phase for fall and injury
prevention. We identified a statistically significant difference
in the proportion of serious events between falls surrounding
discharge and those in the comparison group. Notably, serious
events occurred in 7.5% of falls surrounding discharge, more
than double the proportion in the comparison group (2.9%).
Additionally, we identified discharge-related activities, including
dressing, packing/gathering belongings, showering/washing up, and
entering a vehicle, which could be potential targets for prevention
strategies during this critical period. Taken together, these find-
ings suggest that the discharge transition period warrants the
same level of attention—if not greater—as any other phase of
hospitalization to prevent falls and mitigate the risk of serious
injury when falls do occur.
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The data from this study suggest that patients may underesti-
mate their risk of falling during the time surrounding discharge.
Patients may feel that because they are being discharged, they
are no longer at the same risk as they were during their hospital
stay. This is supported by the example in our dataset of a patient
who did not ask for help getting dressed, believing they were
independent due to their imminent discharge. While hospital
discharge indicates clinical stability sufficient to leave inpatient
care, patients may not be fully recovered or at their baseline
level of functioning and may remain at risk for falling during this
transitional period.!*'?* Additionally, time in the hospital and
recovering from injury and/or illness can leave patients weaker
than they were prior to hospitalization,'®? but patients may not
perceive this weakened state.*® Patients should be informed that,
although they no longer require inpatient hospital care, they may
still be at risk of falling.

The results of this study underscore the importance of integrat-
ing fall prevention into discharge planning and instructions.
Discharge planning, which should begin early in a patient’s hos-
pital stay, is primarily intended to determine the type of care a
patient will need after they leave the hospital and to ensure safe
patient transfer to their discharge destination (e.g., home, skilled
nursing facility).’** This includes medication reconciliation, %
necessary health resources (e.g., home health, physical therapy,
medical equipment),’®* and patient® and caregiver education?
about fall prevention at their post-discharge destination. Notably,
more than one-quarter of patients in our study had technically
been discharged at the time their fall occurred. These patients
would have already received their discharge information and
instructions, highlighting an opportunity to remind patients
to keep inpatient fall prevention strategies in place until they
leave hospital grounds. Embedding fall prevention into both the
discharge plan and discharge instructions may help bridge the
gap between inpatient and post-discharge fall prevention efforts.

Potential Safety Strategies

Table 2 outlines evidence-based fall prevention strategies identi-
fied in the literature. These interventions are applicable throughout
the hospital stay and should be consistently maintained through
the discharge period until the patient has left hospital grounds.
The third column illustrates how existing evidence-based fall
prevention strategies can be adapted to target the time frame
surrounding discharge.

Future Directions

Future research should explore both patient and staff awareness
and perceptions during the time frame surrounding discharge, as
well as implementation and evaluation of targeted fall prevention
strategies during this transitional period. Safety strategies should
be assessed for feasibility (e.g., time and resources required to
implement and maintain), potential unintended consequences,
and effectiveness in reducing falls surrounding discharge.

Limitations

The quality of information provided in the free-text fields of
PA-PSRS reports varies, with some reports containing more
detailed information than others. This reduced the full scope
of certain variables in our study. When using the PA-PSRS Falls
Event Type Decision Tree to code fall type, we were also limited by
the algorithm’s linear design and dichotomized (yes/no) options.
Fall types positioned earlier in the decision tree are more likely
to be selected than types that may also be relevant but do not
appear until further along in the coding sequence. Additionally,
the number of falls that occurred during the discharge period
may be underrepresented in this study, as some reports may
not have included keywords or sufficient detail in the free-text
fields to determine that the fall occurred on the day of dis-
charge. As a result, relevant cases may have been missed during
data extraction and manual review. Due to the large volume of
reports in the comparison group, manual review for additional
discharge-related indicators was not feasible. Finally, the fall
prevention strategies provided in Table 2 are not exhaustive, as
we did not intend to provide a full review of all fall prevention
strategies and their effectiveness.

Conclusion

This study highlights the time frame surrounding discharge as a
critical and high-risk period for falls, representing a greater threat
to patient safety than previously recognized. Our analysis revealed
that a significantly greater proportion of serious events resulted
from falls during this period, with falls surrounding discharge
involving more than double the proportion of serious events
compared to the broader comparison group. We also identified
discharge-related activities that can serve as focus points for
interventions targeting this critical phase of care.

These findings underscore the importance of maintaining vigilant
fall prevention efforts throughout the discharge process, up to
and including the patient’s departure from hospital grounds. By
addressing the vulnerabilities identified in this study, healthcare
facilities can enhance patient safety and reduce the risk of serious
fall-related events during the discharge period.

Notes
This analysis was exempted from review by the Advarra Institu-
tional Review Board.

Data used in this study cannot be made public due to their con-
fidential nature, as outlined in the Medical Care Availability and
Reduction of Error (MCARE) Act (Pennsylvania Act 13 of 2002).
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Table 2. Evidence-Based Fall Prevention Strategies and Targeted Interventions for the Time Frame Surrounding Discharge

Category

Environment

Medical
Equipment
and Technology

Clinical and
Care Process

Patient
Education

Fall Prevention Strategies

Maintain call bell within patient’s reach?
Keep patient’s personal belongings within reach?

Ensure handrails are securely in place where
appropriate (bathroom, room, hallway)?

Use nightlights or supplemental lighting?
Keep floors clean and dry and promptly clean up spills?

Keep patient care areas (bathroom, room, hallway)
uncluttered?

Place mobility aids (e.g., walker, cane) within safe reach
Keep nonslip, well-fitting footwear on the patienté3*
Ensure hospital bed and wheelchair locks are on
when stationary?

Place hospital bed in low position at all times, unless
staff needs to raise the bed for clinical care?®

Raise hospital bed to a comfortable height when
patient is transferring out of bed?

Encourage use of mobility aids (e.g., walker, cane)
early and often®¢

Use bed and/or chair alarms®35-37

Use video monitoring®38%?

Use a standardized risk assessment tool®4° to
determine individual patient fall risk®7:11.35-37

Complete a review of medications associated with
increased fall risk for each patient®

Establish and follow an individualized plan of care to
decrease the risk of falls for each patient®

Follow safe patient handling practices, such as using
mechanical lifts instead of manual lifts for patient
transfers*42

Foster an understanding that fall prevention is a
multidisciplinary responsibility®

Provide early and frequent access to physical and/or
occupational therapy, when appropriate®

Educate patients and family members about fall risk
and individualized interventions to prevent falls (e.g.,
bed alarm, mobility aid, utilizing staff assistance when
ambulating or toileting)67:3>-3743:44

Targeted Interventions for the Time
Frame Surrounding Discharge

Place clothing and patient
belongings within safe reach of
the patient to minimize patient
ambulation while dressing and
packing/gathering belongings
Ensure the floor stays dry when
patient is showering/washing up
before leaving the hospital

Encourage use of mobility aids

to ambulate around the room
when dressing, packing/gathering
belongings, and to ambulate to
and from the bathroom when
showering/washing up

Encourage use of shower chair
when showering/washing up
Keep bed or chair alarms active
until the patient leaves their room

Assist patients with dressing,
packing/gathering belongings,
and showering/washing up
Determine whether patients will
require extra help when entering
a vehicle

Include vehicle transfers as a
component of physical therapy,
if appropriate

Incorporate patient and family
education about fall risk into
discharge planning and discharge
instructions

Include information about current
fall prevention strategies in patient
discharge instructions

Remind patients and family
members to keep inpatient fall
precautions in place until they have
left hospital grounds

Educate patients regarding
appropriate footwear to choose
when dressing for discharge

Incorporate vehicle transfer
education into discharge planning
(e.g., encourage family to bring a
vehicle that is easier to get into,
such as a sedan)
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