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Abstract

Background: Conducting post-fall huddles is considered an integral component of a fall-risk-reduction program.
However, there is no evidence linking post-fall huddles to patient outcomes or perceptions of teamwork and safety
culture. The purpose of this study is to determine associations between conducting post-fall huddles and repeat fall
rates and between post-fall huddle participation and perceptions of teamwork and safety culture.

Methods: During a two-year demonstration project, we developed a system for 16 small rural hospitals to report,
benchmark, and learn from fall events, and we trained them to conduct post-fall huddles. To calculate a hospital’s
repeat fall rate, we divided the total number of falls reported by the hospital by the number of unique medical
record numbers associated with each fall. We used Spearman correlations with exact P values to determine the
association between the proportion of falls followed by a huddle and the repeat fall rate. At study end, we used
the TeamSTEPPS® Teamwork Perceptions Questionnaire (T-TPQ) to assess perceptions of teamwaork support for fall-risk
reduction and the Hospital Survey on Patient Safety Culture (HSOPS) to assess perceptions of safety culture. We added
an item to the T-TPQ for respondents to indicate the number of post-fall huddles in which they had participated. We
used a binary logistic regression with a logit link to examine the effect of participation in post-fall huddles on
respondent-level percent positive T-TPQ and HSOPS scores. We accounted for clustering of respondents within
hospitals with random effects using the GLIMMIX procedure in SAS/STAT.

Result: Repeat fall rates were negatively associated with the proportion of falls followed by a huddle. As compared to
hospital staff who did not participate in huddles, those who participated in huddles had more positive perceptions of
four domains of safety culture and how team structure, team leadership, and situation monitoring supported fall-risk
reduction.

Conclusions: Post-fall huddles may reduce the risk of repeat falls. Staff who participate in post-fall huddles are likely to
have positive perceptions of teamwork support for fall-risk reduction and safety culture because huddles are a
team-based approach to reporting, adapting, and learning.
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Background

It is estimated that 3% of hospitalized patients fall annually
[1] and that approximately one-fourth of these falls result
in injury [2] with associated excess costs of $7000 per injury
[3]. Consequently, the U.S. Centers for Medicare and Me-
dicaid Services (CMS) has categorized serious fall-related
injuries as a preventable hospital-acquired condition (HAC)
since 2008 [4]. Currently, there are 14 HACs for which the
CMS no longer reimburses hospitals if the condition was
not present on admission [4]. The complexity of falls as a
patient safety problem is illustrated by the fact that a singu-
lar focus on either individual processes [5—7] or incentiviz-
ing outcomes such as non-payment for serious fall-related
injuries has not significantly decreased the incidence of this
HAC [8]. Thus, falls among hospital patients are a complex,
“wicked” problem.

Wicked problems are by definition persistent, context-
dependent, and lack definitive solutions [9]. Patient falls
are complex because they result from a combination of
patient (e.g. lower extremity weakness) [1, 2, 10, 11], en-
vironmental (e.g. tripping hazards) [12], and system fac-
tors. System factors that contribute to patient falls include
the attitude that falls are inevitable [13], poor teamwork
[14], and an inability to adequately learn from fall events
[15]. Due to their complexity, wicked problems are best
addressed using a sociotechnical, “systems” approach,
which requires people to make sense of the multiple social
and technical factors that contribute to the complex prob-
lem [16].

After-action reviews (AARs)—also referred to as de-
briefs and huddles—are a specific type of meeting that
provides the opportunity for the collective sensemaking
needed to address wicked problems [17]. A meta-analysis
revealed that effective AARs may improve team perform-
ance by 25% through retrospective learning as team mem-
bers make sense of an event to improve future performance
[18]. This sensemaking requires a psychologically safe en-
vironment, which is most likely to occur when a facilitator
guides the team to discuss what went well, what went
poorly, what almost went poorly, and what will be done dif-
ferently moving forward [19].

Debriefs/huddles in healthcare

Because AARs have been implemented across multiple dis-
ciplines (e.g. military, aviation, law enforcement, first re-
sponders, and healthcare) and organizations there is
ambiguity in the terms used to describe these sensemaking
team meetings [20]. Team Strategies and Tools to Enhance
Performance and Patient Safety (TeamSTEPPS), the na-
tional standard for team training in healthcare, defines de-
briefs and huddles as leadership tools. A debrief is defined
as a tool to review a team’s performance by identifying key
events (e.g. a patient fall), discussing what went well and
what did not go well, identifying lessons learned, and
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planning to apply these lessons. A huddle is defined as a
tool for communicating changes in a plan of care that are
needed due to changes in the patient’s status (e.g. a fall) or
because the current plan is not effective (e.g. interventions
failed to prevent a fall) [21]. Reflecting the overlap in these
definitions, it is common for healthcare professionals to
refer to any post-event team meeting as a huddle.

Debriefing for learning and sensemaking is common
in healthcare education and practice. Simulation-based
research indicates that debriefing can improve partici-
pant knowledge, skill, and patient outcomes [22]. Add-
itionally, debriefing after life-threatening emergencies
was found to improve clinician satisfaction, technical
and non-technical performance, and short-term patient
outcomes [23]. Healthcare professionals and organiza-
tions such as the Veterans Administration [24], the
Agency for Healthcare Research and Quality (AHRQ)
[25], the Institute for Healthcare Improvement [26], and
The Joint Commission [27] use the term post-fall huddle
to describe the sensemaking component of an evidence-
based fall-risk-reduction program [24, 25]. The post-fall
huddle is intended to be an interdisciplinary team-driven
process [28] to identify the causes of a patient fall and
develop a plan to prevent a repeat fall. This process in-
cludes collecting information from the patient, family,
and staff about what the patient was intending to do; the
location of the fall; how the fall was discovered; the se-
verity of any patient injury; the interventions intended to
be in place; and changes in the plan of care needed to
reduce the risk of another fall [25, 29]. Information col-
lected from post-fall huddles should be aggregated and
shared across the system [28].

Studies regarding the implementation of post-fall huddles
are limited. Quigley and colleagues [24] implemented post-
fall huddles as part of a multifactorial fall-risk-reduction
strategy in a nine-hospital collaborative. Hoke and col-
leagues [30] did so in a cardiac care unit. Quigley et al. did
not report the impact of conducting post-fall huddles on
the study outcomes of decreasing the risk of falls and fall-
related injury. Hoke et al. concluded that post-fall huddles
may contribute to decreases in the incidence of falls and
fall-related injury because they create a culture of reflection
and open communication. However, they did not provide
empirical evidence for this conclusion. Despite the call to
implement post-fall huddles, to our knowledge, the effect of
post-fall huddles on the relevant patient outcome of repeat
falls has not been empirically tested.

Debriefs/huddles and safety culture

Safety culture represents the learned, shared, and endur-
ing assumptions, values, beliefs, and behaviors of staff re-
garding the organization’s willingness to detect and learn
from errors [31, 32]. Our guiding theory views safety
culture as an element of organizational context that
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moderates the effectiveness of patient safety practices
[33]. Reason describes four categories of practices that
exist within a culture of safety: (1) reporting of adverse
events and near misses, (2) responding in a just and fair
manner to individuals involved in adverse events, (3)
adapting to changing circumstances using team skills
such as structured communication, and (4) learning
from experience [34].

Research reveals that specific interventions may improve
perceptions of safety culture. A pre-post evaluation re-
ported that the implementation of postoperative debriefs
resulted in significant improvement in the perception of
operating room safety culture among neurosurgeons, an-
esthesiologists, and nurses [35]. A systematic review found
that team training, executive walkrounds, and the Com-
prehensive Unit-Based Safety Program are practices that
may improve perceptions of safety culture [33]. Further-
more, a longitudinal study revealed that adoption of team
behaviors led to transformational change in staff percep-
tions of all four categories of safety culture practices [36].
Because post-fall huddles are a patient safety practice that
facilitates reporting, adapting, and learning in a just and
fair systems-focused process, participation in huddles may
affect perceptions of safety culture [37].

As a moderating contextual factor [33], safety culture
is not a structure or process of care causally linked to
clinical outcomes [38, 39]. Consequently, it is not sur-
prising that empirical evidence seeking independent as-
sociations between safety culture and patient outcomes
is mixed. Specifically, there are studies that have re-
ported independent associations between safety culture
and patient outcomes [40-43], and there are studies that
have not reported independent associations [44, 45].
However, because of its influence on organizational
structures and processes [39], developing a strong safety
culture is a consistent recommendation for healthcare
organizations [46, 47].

Debriefs/huddles and perceptions of teamwork

The complexity of healthcare requires coordinated action
within and between multiple teams to achieve a collective
goal such as decreasing fall risk. A multiteam system
(MTS) consists of two or more component teams that
interact to achieve such a collective goal [48]. A typical
healthcare MTS consists of at least three component
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teams: the core team that provides direct patient care,
contingency teams made up of core team members who
manage emergent events and conduct debriefs and hud-
dles, and the coordinating team that manages component
team performance to achieve specific goals [49]. Effective
coordination across component teams achieves system
goals such as decreasing fall risk by planning, standardiz-
ing, and adjusting processes in real time [50, 51]. In the
MTS approach to fall-risk reduction, staff participating in
post-fall huddles function as a contingency team that ad-
justs processes in real time to adaptively manage fall risk.
Thus, participation in post-fall huddles may affect percep-
tions of teamwork.

In summary, conducting post-fall huddles is consid-
ered an integral component of a fall-risk-reduction pro-
gram [24, 25]. However, to our knowledge, there is no
empirical evidence linking post-fall huddles to patient
outcomes or perceptions of teamwork and safety culture.
The purpose of this paper is to determine the associ-
ation between: (1) conducting a post-fall huddle and the
risk of a repeat fall, (2) participating in a post-fall huddle
and perceptions of teamwork support for fall-risk reduc-
tion, and (3) participating in a post-fall huddle and per-
ceptions of patient safety culture. This study was
approved by the University of Nebraska Medical Center
Institutional Review Board (PROTOCOL # 256—12-EP).

Methods

Sample and procedure

This study included a longitudinal assessment of repeat
fall rates and cross-sectional assessments of teamwork
support for fall-risk reduction and safety culture. From
August 2012 to July 2014, 16 small rural hospitals (Table 1)
in the central U.S. participated in a research demonstra-
tion and dissemination study funded by AHRQ. The pur-
pose of this funding mechanism was to: (1) implement
safe practices that demonstrate evidence of reducing er-
rors and risks associated with healthcare processes and (2)
inform AHRQ, providers, patients, and payers about im-
plementation of safe practices in diverse settings such as
small rural hospitals, which care for a high proportion of
older adults. An additional Excel file contains data de-
scribing hospital characteristics, numbers of falls, numbers
of unique patients who fell, and numbers of post-fall hud-
dles conducted. (See Additional file 1).

Table 1 Characteristics of falls and post-fall huddles among 16 hospitals

Hospital bed size, mean (SD)
Total number of falls (Range across 16 hospitals)
Total number of unique patients who fell (Range across 16 hospitals)

Total number of falls followed by a post-fall huddle

Total proportion of falls followed by a post-fall huddle (Range across 16 hospitals)

Repeat fall rate, mean (Range)

26 (6)

347 (5-49)

308 (4-43)

223

0.64 (0.29-0.96)
1.12 (1.00-1.45)
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The purpose of our study, Collaboration and Proactive
Teamwork Used to Reduce (CAPTURE) Falls, [51] was to
decrease the risk of falls in small rural hospitals by using
an MTS to implement evidence-based fall-risk-reduction
practices. Reflecting the complementary skills needed to
mitigate the patient, environmental, and system sources of
fall risk, we implemented interprofessional fall-risk-reduc-
tion coordinating teams to lead the intervention in each
hospital. These teams included at a minimum staff from
nursing, pharmacy, physical and/or occupational therapy,
and patient safety/quality improvement. We also devel-
oped a system for them to report, benchmark, and learn
from fall events because lack of such a system contributes
to fall risk [15]. The results of this study revealed that the
more effectively hospitals used interprofessional teams to
coordinate fall-risk-reduction structures and processes,
the lower were their unassisted and injurious fall rates
[51]. A requirement for inclusion in the study was that
each hospital had previously implemented team strategies
and tools consistent with the Team Strategies and Tools
to Enhance Performance and Patient Safety (Team-
STEPPS®) curriculum [36].

The post-fall huddle intervention

We trained hospitals to conduct post-fall huddles for the
purposes of: (1) sensemaking about the patient, environ-
ment, and system factors that contributed to a particular
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patient’s fall and to plan immediate actions to decrease
the risk of a repeat fall [28]; (2) applying what was learned
from a particular fall to the system [28]; and, (3) improv-
ing trust and team orientation among post-fall huddle par-
ticipants [52]. We developed an online post-fall huddle
training program, which includes a video demonstrating
how to facilitate and participate in a huddle, a post-fall
huddle pocket guide (Fig. 1), and a post-fall huddle docu-
mentation form (Fig. 2) [53].

The post-fall huddle pocket guide (Fig. 1) is a set of
structured questions intended to establish psychological
safety and facilitate a sensemaking conversation among
staff providing care for the patient, members of the coord-
inating team available to attend the huddle, and patients/
families. The facilitator completed the documentation
form (Fig. 2) after the huddle to clarify the cause of the
fall, errors associated with potentially preventable falls,
and actions needed to prevent a future fall for the patient
and to decrease the risk of a similar fall across the system.
Categorizing the cause of a fall as preventable (anticipated
physiological or accidental) or nonpreventable (unantici-
pated physiological) [54] supports sensemaking to de-
crease repeat falls [55]. Because about 85% of falls are
preventable [54], we prompted huddle facilitators and the
coordinating team to consider four types of organizational
errors (task, judgement, coordination, and system) [56]
that may have contributed to preventable falls and that

CAPTURE FALLS:
POST-FALL HUDDLE GUIDE

1. Establish facts...a) was this patient at
risk, b) a previous fall, c) ABCs?

2. What was the patient doing when
he/she fell? Why?

3. What were staff caring for this patient
doing when the patient fell? Why?

4. \What was different this time as
compared to other times the patient was
engaged in the same activity for the
same reason? \Why?

5. How could we have prevented this fall?

6. What changes will we make in this
patient’s plan of care to decrease the
risk of future falls?

7. What patient or system problems need
to be communicated to other
departments, units, or disciplines?

8. Complete documentation

a. Who attended
b. Type of fall
c. Type of error

Fig. 1 Post-Fall Huddle Pocket Guide

POST-FALL HUDDLE
FACILITATOR TIPS

1. Create a safe, learning-focused
environment (e.g., this is an opportunity
for the front line to learn about why a
patient fell — actively listen and be slow
to judge)

2. Ask probing questions (e.g., ask “why?’
until root causes are identified)

3. Encourage open and honest sharing of
information from all huddle participants
(e.g., encourage turn taking and
recognize each person’s contribution)

4. Give praise and acknowledge good
work (e.g., say “thank you” and “nice
job” when appropriate)

5. Identify mistakes made and focus on
how staff can improve in the future (e.g.,
acknowledge the mistake but
specifically mention an action staff can
take to address this issue in the future)
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taken to prevent a reoccurrence for this patient..

Post-Fall Huddle Documentation
Directions: Items 1 - 3 should be completed by the huddle facilitator. Item 4 should be completed by the fall risk reduction

team.
1. Date of Huddle Time of Huddle Huddle Facilitator Initials
2. Who was included in the huddle? CHECK ALL THAT APPLY
O Patient O Primary Nurse OcoTA O Physical Therapist
O Family/Caregiver OcCNA 0O Pharmacist [ Physical Therapy Assistant
O Charge Nurse O Occupational Therapist O Pharmacy Tech [ Quality Improvement Coordinator
O other:

3. Please identify the proximal cause(s) of the fall by checking ALL appropriate boxes below and describe actions

extremity weakness, Impaired gait,
Poor balance/postural control, Postural | Possibly could have

EALL CAUSE FALL TYPE ACTIONS TAKEN TO PREVENT REOCCURENCE FOR
PREVENTABILITY THIS PATIENT

Q Environmental (Extrinsic) Risk Factors Accidental

Examples: Liquid on floor; Trip over

tubing, equipment, or furniture; Possibly could have

Equipment malfunction been prevented
O Known Patient-Related (Intrinsic) Risk Anticipated

Factors Physiological
Examples: Confusion /Agitation, Lower -]

hypotension, Centrally acting been prevented
medication
Q Unknown, Unpredictable Sudden Unanticipated
Condition Physiological
Examples: Heart Attack, Seizure, Drop
attack Unpreventable

Q Unsure - Please describe fall cause and your assessment of preventability, :

4. If preventable, determine error type and describe actions taken to decrease risk of reoccurrence at the system level, €=

ERROR TYPE

ACTIONS TAKEN TO DECREASE RISK OF REOCURRENCE
AT THE SYSTEM LEVEL

Q Task
An individual did NOT ensure planned interventions were in
place as intended (e.g. bed alarm not activated)

O Judgement
An individual made a decision about an uncertain process
(e.g. patient at high risk for falls left alone while toileting in
the absence of a policy not to do so)

Q care Coordination
Communication among multiple staff members was
Incomplete, inconsistent, or misunderstood (e.g. fall risk
status not communicated to all parties)

Q System
Communication and multiple elements (tasks, knowledge,
equipment) combine to make the system unreliable (e.g.
unreliable process for monitoring orthostatic BP across the
system)

Fig. 2 Post-Fall Huddle Documentation Form

should be addressed by the MTS in post-huddle actions.
We reviewed the accuracy of post-fall huddle documenta-
tion with coordinating team members during quarterly
conference calls to ensure errors received appropriate fol-
low-up at the system level [28].

Measures

Repeat fall rate

To calculate a hospital’s repeat fall rate, we divided the
total number of falls reported by the hospital during the
study by the number of unique medical record numbers
associated with each fall. Thus, the aggregate mean repeat
fall rate of 1.12 indicates that each patient who fell had a
12% chance of a repeat fall (Table 1). Repeat falls tend to
be excluded as an outcome in fall-risk-reduction research

[55], but are the patient-level outcome of interest in asses-
sing the effectiveness of post-fall huddles. Standardizing
the rate of repeat falls supports evaluation of interventions
intended to prevent these falls and benchmarking of this
outcome within and across hospitals [57].

TeamSTEPPS® teamwork perceptions questionnaire (T-TPQ)

The T-TPQ was developed by AHRQ to measure indi-
viduals’ perceptions of team skills and behaviors as
taught in the TeamSTEPPS® team training curriculum
[58]. It consists of 35 items distributed across five di-
mensions as presented in Table 2, which respondents
rate using a 5-point Likert-type scale. We adapted the
survey to elicit respondent perceptions about the use of
teamwork to support fall-risk reduction (e.g., “Staff
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Table 2 TeamSTEPPS® Teamwork Perceptions Questionnaire Percent Positive Scores by Post-Fall Huddle Participation

Dimensions and ltems Post-Fall Huddle Participation p
Ves o value
(n varies 256 to (n varies 440 to
266)° 472)7
Team Structure (a=.92) 92 90 63
1. The skills of all hospital staff overlap sufficiently so that work related to fall-risk-reduction can be shared 92 91 62
when necessary.
2. All hospital staff are held accountable for their actions related to fall-risk reduction. 87 89 49
3. Staff within my unit/department share information that enables timely decision making about fall-risk 95 89 .009
reduction by the direct patient care team.
4. My unit/department makes efficient use of resources related to fall-risk reduction (e.g, staff, supplies, 94 92 37
equipment, information).
5. Staff within my unit/department understand their roles and responsibilities related to fall-risk reduction. 95 95 77
6. My unit/department has clearly articulated goals for fall-risk reduction. 93 86 .003
7. My unit/department operates at a high level of efficiency when it comes to fall-risk reduction. 91 88 29
Leadership (a=.96) 91 82 <.001
1. My supervisor/manager considers staff input when making decisions about fall-risk reduction. 93 86 .01
2. My supervisor/manager provides opportunities to discuss the unit/department’s performance after a 91 78 <.001
patient fall.
3. My supervisor/manager takes time to meet with staff to discuss the fall-risk-reduction program. 88 74 <.001
4. My supervisor/manager ensures that adequate resources (e.g., staff, supplies, equipment, information) 92 88 .09
are available to support the fall-risk-reduction program.
5. My supervisor/manager successfully resolves conflicts involving the fall-risk-reduction program. 87 81 .04
6. My supervisor/manager models appropriate team behavior in support of the fall-risk-reduction 92 87 .06
program.
7. My supervisor/manager ensures that staff are aware of any situations or changes that may affect the 91 83 .004
fall-risk-reduction program.
Situation Monitoring (a = .89) 90 87 26
1. Staff effectively anticipate each other's needs when implementing fall-risk-reduction interventions. 92 88 .08
2. Staff monitor each other’s performance when implementing fall-risk-reduction interventions. 84 82 60
3. Staff exchange relevant information to decrease the risk of falls as it becomes available. 94 91 .08
4. Staff continuously scan the environment for important information to decrease the risk of falls. 93 90 .02
5. Staff share information regarding potential complications that may increase a patient’s risk of falls (e.g., 95 91 .07
change in status, previous fall).
6. Staff meet to reevaluate a patient’s fall-risk-reduction plan of care when aspects of the situation have 88 82 .049
changed.
7. Staff correct each other's mistakes to ensure that fall-risk-reduction procedures are followed properly. 84 84 96
Mutual Support (a=.92) 89 87 42
1. Staff assist fellow staff to decrease the risk of falls during a high workload. 93 91 24
2. Staff request assistance from fellow staff to implement fall-risk-reduction interventions when they feel 91 93 47
overwhelmed.
3. Staff caution each other about potentially dangerous situations that may increase the risk of patient 94 93 54
falls.
4. Feedback between staff about fall-risk reduction is delivered in a way that promotes positive 90 88 30

interactions and future change.

5. Staff advocate for patients who are at risk for falls even when their opinion conflicts with that of a 90 90 98
senior member of the unit/department.

6. When staff have a concern about a patient’s risk of falling, they challenge others until they are sure the 84 80 24
concern has been heard.

7. Staff resolve their conflicts about fall-risk reduction, even when the conflicts have become personal. 82 76 .07

Communication (a=.94) 92 90 24
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Table 2 TeamSTEPPS® Teamwork Perceptions Questionnaire Percent Positive Scores by Post-Fall Huddle Participation (Continued)

Dimensions and Items

Post-Fall Huddle Participation p

Ves o value

(n varies 256 to (n varies 440 to

266)° 472)°
1. Information about fall-risk reduction is explained to patients and their families in lay terms. 95 91 .06
2. Staff relay relevant information about fall-risk reduction in a timely manner. 95 92 18
3. When communicating with patients about fall-risk reduction, staff allow enough time for questions. 93 92 63
4. Staff use common terminology when communicating with each other about fall-risk reduction. 96 94 15
5. Staff verbally verify information about a patient’s fall risk that they receive from each other. 93 90 23
6. Staff follow a standardized method of sharing fall risk information when handing off patients. 89 87 44
7. Staff seek fall-risk-reduction information from all available sources. 84 85 96

Bold p values indicate differences between groups that are statistically significant at p <.05 or of interest with p <.10
“Number of respondents varies for each dimension due to the requirement to complete at least five items to calculate the dimension percent positive score

correct each other’s mistakes to ensure that fall-risk-re-
duction procedures are followed properly”). We added
an item for respondents to indicate the number of post-
fall huddles in which they had participated during the
past two years (i.e., the duration of the CAPTURE Falls
study). We used these responses to create two groups:
those respondents who had participated in one or more
post-fall huddles, and those who had not participated in
a post-fall huddle.

Hospital survey on patient safety culture (HSOPS)

The HSOPS is a psychometrically sound [59] instrument
developed by AHRQ to provide healthcare organizations
with a valid tool to assess hospital safety culture. It con-
sists of 42 items distributed across 12 dimensions as
presented in Table 3, which respondents rate using a 5-
point Likert-type scale. Nine of the 12 dimensions assess
safety culture at the unit/department level and the
remaining three dimensions assess safety culture at the
level of the hospital as a whole.

In February and March 2014, we invited 2771 staff
across the 16 hospitals to complete an electronic version
of the HSOPS. Consistent with the survey user’s guide
[60], these staff included: staff who provided direct patient
care, those whose work directly affected patient care, pro-
viders, and administrators/managers. In June through Au-
gust 2014, we invited 1649 staff across the 16 hospitals to
complete the electronic, adapted version of the T-TPQ.
Consistent with the survey manual [58] these staff in-
cluded: those who provided direct patient care, provided
services in patient rooms, were members of the fall-risk-
reduction coordinating team, or were administrators/man-
agers. We used the Dillman tailored-design methodology
to maximize the response rate for both surveys [61]. An
additional Excel file contains data from the T-TPQ and
HSOPS surveys. (See Additional file 2).

Analysis

We used SAS/STAT software, Version 9.4 (© 2002—
2012) of the SAS System for Windows (SAS Institute
Inc., Cary, NC, USA) to conduct all analyses. We used
Spearman correlations with exact P values to determine
the association between the proportion of falls that were
followed by a post-fall huddle and the repeat fall rate for
each of the 16 hospitals. We calculated percent positive
scores for the T-TPQ and HSOPS as recommended in
the manual or user’s guide for each survey [58, 60]. We
calculated dimension scores for the T-TPQ when a re-
spondent had completed at least five of seven items in a
dimension. We calculated dimension scores for the
HSOPS when a respondent had completed at least three
items in a dimension. We calculated Cronbach’s alpha
for each dimension in both surveys to ensure adequate
internal consistency of the dimensions in our sample.
We used a binary logistic regression with a logit link to
examine the effect of participation in post-fall huddles
on the percent positive T-TPQ and HSOPS scores at the
level of the respondent. We accounted for clustering of
respondents within hospitals with random effects using
the GLIMMIX procedure. All statistical tests were two-
sided. We considered probability values less than .05
statistically significant, and those equal to or less than
.10 of interest. The datasets supporting the conclusions
of this article are included within the article (and its
additional files).

Results

Association between post-fall huddle prevalence and
repeat fall rates

Among the 16 hospitals, 308 unique patients experienced
347 falls, 64% of which were followed by a post-fall huddle
(Table 1). Figure 3 illustrates the negative association be-
tween the proportion of falls within each hospital that
were followed by a post-fall huddle and the repeat fall rate
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Table 3 Hospital Survey on Patient Safety Culture percent positive scores by post-fall huddle participation

Dimensions and ltems Post-Fall Huddle Participation p
Ves No Value
(n varies 218 to  (n varies 357 to
221)° 368)°
Overall perception of Safety (a=.92) 76 76 83
1. Patient safety is never sacrificed to get more work done. 72 75 50
2. Our procedures and systems are good at preventing errors from happening. 82 79 40
3.1t is just by chance that more serious mistakes don't happen around here? 76 71 16
4. We have patient safety problems in this department® 75 79 27
Frequency of Events Reported (a=.97) 70 66 48
1. When a mistake is made, but is caught and corrected before affecting the patient, how often is this 58 58 93
reported?
2. When a mistake is made, but has no potential to harm the patient, how often is this reported? 70 63 .09
3. When a mistake is made that could harm the patient, but does not, how often is this reported? 81 77 17
Supervisor/Manager Expectations & Actions Promoting Patient Safety (a =.92) 83 80 88
1. My supervisor/manager says a good word when he/she sees a job done according to established 73 74 .70
patient safety procedures.
2. My supervisor/manager seriously considers staff suggestions for improving patient safety. 85 81 25
3. Whenever pressure builds up, my supervisor/ manager wants us to work faster, even if it means 88 83 .10
taking shortcuts”
4. My supervisor/manager overlooks patient safety problems that happen over and over? 84 82 43
Organizational Learning—Continuous Improvement (a = .86) 85 79 .10
1. We are actively doing things to improve patient safety. 9% 91 .03
2. Mistakes have led to positive changes here. 77 71 .08
3. After we make changes to improve patient safety, we evaluate their effectiveness. 83 74 .01
Teamwork Within Departments (a =.92) 87 85 63
1. People support one another in this department. 91 92 80
2. When a lot of work needs to be done quickly, we work together as a team to get the work done. 94 94 94
3. In this department, people treat each other with respect. 85 81 a7
4. When one area in this department gets really busy, others help out. 77 74 35
Communication Openness (a =.90) 64 63 88
1. Staff will freely speak up if they see something that may negatively affect patient care. 78 79 89
2. Staff feel free to question the decisions or actions of those with more authority. 52 46 16
3. Staff are afraid to ask questions when something does not seem right® 63 64 74
Feedback and Communication About Error (o= .84) 69 68 71
1. We are given feedback about changes put into place based on event reports. 61 56 27
2. We are informed about errors that happen in this department. 68 71 .50
3. In this department, we discuss ways to prevent errors from happening again. 79 78 69
Nonpunitive Response to Error (a=.87) 64 56 .05
1. Staff feel like their mistakes are held against them.? 70 63 .07
2. When an event is reported, it feels like the person is being written up, not the problem.” 69 56 <.001
3. Staff worry that mistakes they make are kept in their personnel fileP 54 49 a7
Staffing (a=.96) 73 69 31
1. We have enough staff to handle the workload. 76 70 14
2. Staff in this department work longer hours than is best for patient care. 61 58 .59
3. We use more agency/temporary staff than is best for patient care” 80 78 52

4. We work in “crisis mode” trying to do too much, too quickly.” 73 68 27
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Table 3 Hospital Survey on Patient Safety Culture percent positive scores by post-fall huddle participation (Continued)
Dimensions and ltems Post-Fall Huddle Participation p
Ves No Value
(n varies 218 to  (n varies 357 to
221)° 368)°
Hospital Management Support for Patient Safety (a=.92) 83 80 .10
1. Hospital management provides a work climate that promotes patient safety. 93 89 13
2. The actions of hospital management show that patient safety is a top priority. 83 81 48
3. Hospital management seems interested in patient safety only after an adverse event happens.” 73 69 35
Teamwork Across Hospital Departments (a =.88) 75 66 011
1. There is good cooperation among hospital departments that need to work together. 76 67 .02
2. Hospital departments work well together to provide the best care for patients. 86 76 .003
3. Hospital departments do not coordinate well with each other.” 62 52 .02
4. It is often unpleasant to work with staff from other hospital departments.” 77 67 .01
Hospital Handoffs and Transitions (a =.96) 61 52 .07
1. Things “fall between the cracks” when transferring patients from one department to another.” 59 50 .04
2. Important patient care information is often lost during shift changes.” 63 50 .003
3. Problems often occur in the exchange of information across hospital departments.? 60 50 .03
4. Shift changes are problematic for patients in this hospital.® 63 57 15

Bold P values indicate differences between groups that are statistically significant at p <.05 or of interest with p<.10
“Number of respondents varies for each dimension due to the requirement to complete at least three items to calculate the dimension percent positive score

PReverse-worded item

for that hospital. Specifically, the Spearman rank correl-
ation coefficient was —.47 (p =.07), which is considered a
moderate effect size.

Association between post-fall huddle participation and
perceptions of teamwork (Table 2)

The aggregate T-TPQ response rate was 49.4% (814/
1649), ranging from 36 to 75% among the 16 hospitals.
Cronbach’s alpha for each of the five dimensions ranged
from .89 to .96, indicating adequate internal consistency
of the customized items. Approximately one-third (266) of
respondents indicated that they had participated in at least
one post-fall huddle. In general, staff perceptions of team-
work were consistently high such that percent positive
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Fig. 3 Association between Post-Fall Huddles and Repeat Fall Rates
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scores exceeded 80% for nearly all items regardless of par-
ticipation in a post-fall huddle. However, as compared to
those respondents who did not participate in post-fall
huddles, those who did participate in at least one huddle
had significantly more positive perceptions of:

e two of seven items in the Team Structure dimension
(e.g., “My unit/department has clearly articulated
goals for fall-risk reduction”).

o the Team Leadership dimension (e.g., “My
supervisor/manager provides opportunities to
discuss the unit/department’s performance after a
patient fall”).

e two of seven items in the Situation Monitoring
dimension (e.g., “Staff meet to reevaluate a patient’s
fall-risk-reduction plan of care when aspects of the
situation have changed”).

Association between post-fall huddle participation and
perceptions of safety culture (Table 3)

The aggregate response rate for the HSOPS was 66.8%
(1843/2761), ranging from 40 to 84% across the 16 hos-
pitals. Cronbach’s alpha for each of the 12 dimensions
ranged from .84 to .97, indicating adequate internal
consistency. As compared to those respondents who did
not participate in post-fall huddles, those who did par-
ticipate in at least one huddle had significantly more
positive perceptions of:
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e two of three items in the Organizational Learning
dimension (e.g. “After we make changes to improve
patient safety, we evaluate their effectiveness”),

e one reverse-worded item within the Nonpunitive
Response to Error dimension (e.g. “When an event is
reported, it feels like the person is being written up,
not the problem”),

o the Teamwork Across Hospital Departments
dimension (e.g. “Hospital departments work well
together to provide the best care for patients”), and

e three of four reverse-worded items within the
Hospital Handoffs and Transitions dimension (e.g.
“Important patient care information is often lost

during shift changes”).

Discussion

We sought to determine the association between con-
ducting post-fall huddles and the risk of repeat falls, and
we sought to determine the association between staff
participation in post-fall huddles and their perceptions
of teamwork support for fall-risk reduction and safety
culture. Our approach was intended to address the lack
of evidence linking the implementation of post-fall hud-
dles as a sensemaking component of evidence-based fall-
risk-reduction programs to patient outcomes and staff
perceptions of teamwork and safety culture.

First, our results demonstrate that the greater the pro-
portion of falls in a hospital that are followed by a post-
fall huddle, the lower may be the repeat fall rate. Given
our sample size of 16 hospitals, we believe this finding
to be of interest despite the moderate effect size
(p=.07). To our knowledge, these are the first empirical
results to demonstrate that conducting post-fall huddles
may achieve the intended goal of decreasing the risk of a
repeat fall. These results are consistent with a previous
meta-analysis that revealed that effective AARs may im-
prove team performance by 25% [18].

Second, our results demonstrate that staff perceptions
of teamwork were consistently high regardless of partici-
pation in a post-fall huddle. This finding may reflect the
facts that all respondents were trained in teamwork and
participated in a two-year quality improvement collab-
orative that sought to use MTSs to implement evidence-
based fall-risk-reduction practices. However, those staff
who participated in post-fall huddles had significantly
more positive perceptions of items within three dimen-
sions of the T-TPQ than did staff who did not partici-
pate in post-fall huddles. Those items and dimensions
that were differentially impacted by participation in
post-fall huddles reflected the sensemaking purpose of
the huddle (i.e. information sharing, goal setting, scan-
ning the environment, and re-evaluating the plan of care
after a change) and our training which emphasized ef-
fective facilitation of the huddle as a team leadership
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behavior. To our knowledge, these results are the first to
use the T-TPQ to measure the impact of participating in
a structured team meeting (i.e. post-fall huddle) on per-
ceptions of teamwork.

Third, our results demonstrate that staff perceptions of
items within four dimensions of safety culture were also dif-
ferentially impacted by participation in post-fall huddles.
These dimensions—Organizational Learning, Nonpunitive
Response to Error, Teamwork Across Hospital Departments,
and Hospital Handoffs and Transitions—reflect our imple-
mentation of the post-fall huddle as an interdisciplinary
team-based approach to organizational learning in which a
facilitator establishes an atmosphere of psychological safety
and participants leave with a plan. This plan may address
fall-risk factors and interventions that “fell through the
cracks” when patients were transferred across departments,
and it may address information that was lost during shift
changes. These results are consistent with studies that have
reported improved perceptions of safety culture in associ-
ation with the adoption of structured team strategies and
tools [33, 35, 36]. Finally, our results are consistent with
previous research describing the positive impact of AARs
on outcomes in healthcare [22, 23] and other contexts [19].

Limitations

This study has limitations. First, our sample size was lim-
ited to 16 hospitals due to the resource-intense participa-
tory nature of the study. Second, our three measures were
self-reported by hospital staff. However, the three mea-
sures triangulate to reveal the impact of post-fall huddles
on patient and staff outcomes. In reality, post-fall huddles
are conducted in response to voluntarily reported falls,
and voluntary reporting of falls is the standard of practice
for fall-related quality improvement and benchmarking
[62]. Relying on voluntary reporting of falls is consistent
with the goal of maximizing external generalizability of
our demonstration study. Furthermore, measures of cul-
ture are by nature self-report as they seek to evaluate re-
spondents’ perceptions. Finally, the MTS focus of the
study may have created a ceiling effect for exploring group
differences based on post-fall huddle participation. Conse-
quently, differences between groups at the dimension (e.g.
Hospital Management Support for Patient Safety) and
item level (e.g. “Information about fall-risk reduction is ex-
plained to patients and their families in lay terms.”) with p
values equal to and between .05 and .10 are of interest be-
cause they are consistent with the structure, process, and
outcomes of post-fall huddles.

Strengths, practical implications and future research

This study has strengths and implications for practice and
research. Strengths include our detailed description of our
post-fall huddle intervention, survey response rates, defini-
tions of key concepts and statement of a guiding theory
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[63]. The detailed description of our intervention (i.e. the
online training program, pocket guide, and documentation
form that facilitates categorization of organizational er-
rors) is consistent with a recent call for improved descrip-
tion of the implementation of fall-risk-reduction
interventions in published studies [64]. We conceptualized
safety culture as a contextual element that moderates the
effectiveness of patient safety practices [33, 39]. In
addition, there is consistency between the unit of analysis
of our intervention (individual staff participation in a
post-fall huddle) and our culture assessments (individual
T-TPQ and HSOPS percent positive scores) [65]. Further-
more, because we were specifically interested in percep-
tions of teamwork support for fall-risk-reduction, which
reflects the nature of our post-fall huddle intervention, we
customized the T-TPQ to assess this specific construct.
Our results support the use of a structured program to
train staff to facilitate and document post-fall huddles and
the allocation of resources to ensure staff, patients, and
families participate in post-fall huddles because the bene-
fits of doing so appear to outweigh the risks [66]. The ben-
efits include decreased risk of repeat falls and improved
perceptions of teamwork and safety culture. The risks
would be staff time in training and conducting poor qual-
ity huddles that waste staff time.

Additional research is needed to determine whether
our post-fall huddle training is scalable to larger hospi-
tals and yields similar results. Second, we need to deter-
mine whether our results may underestimate the impact
of participation in post-fall huddles on perceptions of
teamwork and safety culture in hospitals naive to team
training and the MTS approach to fall-risk reduction. Fi-
nally, future research should explore whether desired
outcomes vary according to participants in the huddles
and the quality of facilitation. Given the impact of post-
fall huddle participation on perceptions of Teamwork
Across Hospital Departments, further research should
compare the effectiveness of interdisciplinary post-fall
huddles including physical/occupational therapists and
pharmacists to nursing only huddles. The effectiveness
of post-fall huddles is likely to vary since consistently
conducting huddles in a structured format, which seems
necessary to produce desired outcomes [67], requires
training and dedicated resources.

Our approach and results contribute to safety culture
research in general. First, they may help explain why some
studies [44, 45] did not find independent associations be-
tween safety culture and patient outcomes. We conceptu-
alized safety culture as an element of the context [33] in
which our collaborative hospitals delivered care and not as
part of the causal path that produces patient outcomes
[38]. Conceptually, training staff to effectively lead
post-fall huddles improved the structure of care; ac-
tions taken as a result of the huddles affected the
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process of care, which in turn decreased the incidence
of repeat falls. Staff exposure to this causal path likely
influenced their perceptions of teamwork and safety
culture [39].

Second, our results support the call to report assess-
ments of safety culture at the item level [65] because each
item within a dimension may measure a slightly different
aspect of a complex phenomenon such as teamwork or
safety culture. If we had restricted our interest to signifi-
cant differences between groups at the dimension level
and ignored differences at the item level we would have
wrongly concluded that participation in post-fall huddles
is not associated with important aspects of Team Struc-
ture, Situation Monitoring, Organizational Learning, Non-
punitive Response to Error and Hospital Handoffs and
Transitions that reflect the structure and process of post-
fall huddles. For example, the reverse-worded item within
Nonpunitive Response to Error that is significantly more
positive for those participating in post-fall huddles, “When
an event is reported, it feels like the person is being written
up, not the problem,” reflects the fact that effective post-
fall huddles provide a nonpunitive, psychologically safe
process to focus on the problem and not the person. This
approach to analyzing survey results was used in previous
research to link changes in the structure of care (team
training) with perceptions of safety culture at the item
level [36]. Further, this approach is consistent with Cron-
bach and Gleser’s [68] work, which suggests that broad
measures predict broad criteria with moderate validity
while maximum validity requires a high degree of fidelity
between the measure and the criterion. Specifically, a nar-
row measure such as an item is more likely to accurately
depict the essential characteristics of the criterion of inter-
est [69] (e.g. psychological safety) as illustrated above.

Conclusions

Post-fall huddles improve the capacity of small rural
hospitals to make sense of the wicked problem of
patient falls and thus decrease the risk of a repeat
fall. Staff participating in post-fall huddles function
as a contingency team that improves coordination of
the fall-risk-reduction MTS by adjusting fall-risk-re-
duction processes in real time. Thus, post-fall hud-
dles can decrease the repeat fall rate, which is an
important patient safety outcome appropriate for
benchmarking within and across hospitals. As an
interdisciplinary team-based approach to learning
and sensemaking, staff who participate in post-fall
huddles are likely to have positive perceptions of
teamwork support for fall-risk reduction and patient
safety culture. When senior leaders commit the re-
sources needed to implement and document effective
post-fall huddles, staff may perceive that the
organization is committed to learn from each fall
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and to continuously decrease the risk of patient falls
across the system. Future research seeking associa-
tions between safety culture and patient outcomes
should heed previous calls to define key concepts
and ground their work in theoretical frameworks
[63] that link measures of safety culture to measures
of the structure and process of care at a consistent
unit of analysis (e.g. individual, unit/department, or
hospital) [65].

Additional files

Additional file 1: This dataset contains 11 variables that provide
information about the characteristics of the 16 hospitals participating in
this study, the number of fall events each hospital reported during the
study, the number of unique patients who fell, and the number of falls
followed by a post-fall huddle. (XLSX 11 kb)

Additional file 2: This dataset contains two worksheets. One worksheet
contains responses from hospital staff who completed the Hospital
Survey on Patient Safety Culture (HSOPS) and the TeamSTEPPS®
Teamwork Perceptions Questionnaire (T-TPQ). The second worksheet is a
data dictionary. (XLSX 765 kb)

Abbreviations

AARs: After-action reviews; AHRQ: Agency for Healthcare Research and
Quality; CAPTURE: Collaboration and Proactive Teamwork Used to Reduce
Falls; CMS: U.S. Centers for Medicare and Medicaid Services; HAC: Hospital-
acquired condition; MTS: Multiteam system; TeamSTEPPS®: Team Strategies
and Tools to Enhance Performance and Patient Safety; T-TPQ: TeamSTEPPS®
Teamwork Perceptions Questionnaire; HSOPS, Hospital Survey on Patient
Safety Culture

Acknowledgements
We acknowledge the contribution of Sallie J. Weaver, PhD for support in
interpreting findings in the context of multiteam systems.

Authors’ contributions

KJJ conceived and designed the study, conducted the literature review,
interpreted the data, and drafted the manuscript. JC participated in the
literature review and helped draft the manuscript. JAA contributed to the
conceptual development and study design, participated in the literature
review, and helped draft the manuscript. AMS acquired the data and helped
draft the manuscript. RH conducted the statistical analysis and helped draft
the manuscript. VK contributed to the conceptual development, helped
acquire data, and helped draft the manuscript. RRP contributed to the
conceptual development and study design and helped draft the manuscript.
All authors read and approved the final manuscript.

Funding

This project was supported by contract number 20871-Y3 from the Nebraska
Department of Health and Human Services Division of Public Health Medi-
care Rural Hospital Flexibility Program, grant number 1R03HS024630 from
the Agency for Healthcare Research and Quality, and grant number
1R18HS021429 from the Agency for Healthcare Research and Quality. The
content is solely the responsibility of the authors and does not necessarily
represent the official views of the Agency for Healthcare Research and Quality.

Availability of data and materials
The datasets supporting the conclusions of this article are included within
the article and its additional files.

Ethics approval and consent to participate

This study was approved by the University of Nebraska Medical Center
Institutional Review Board (PROTOCOL # 256-12-EP). The return of a survey
by hospital staff was considered their consent to participate in the study.

Page 12 of 14

Consent for publication
Not applicable. No individual patient data are reported.

Competing interests
The authors declare that they have no competing interests.

Author details

1College of Allied Health Professions, University of Nebraska Medical Center,
984420 Nebraska Medical Center, Omaha, NE 68198-4420, USA. Department
of Psychology, University of Nebraska at Omaha, 6001 Dodge Street, Omaha,
NE 68182-0274, USA. *College of Public Health, University of Nebraska
Medical Center, 984375 Nebraska Medical Center, Omaha, NE 68198-4375,
USA.

Received: 10 September 2018 Accepted: 22 August 2019
Published online: 09 September 2019

References

1. Oliver D, Healey F, Haines TP. Preventing falls and fall-related injuries in
hospitals. Clin Geriatr Med. 2010;26(4):645-92.

2. Bouldin EL, Andresen EM, Dunton NE, Simon M, Waters TM, Liu M, Daniels
MJ, Mion LC, Shorr RI. Falls among adult patients hospitalized in the United
States: prevalence and trends. J Patient Saf. 2013;,9(1):13-7.

3. Agency for Healthcare Research and Quality. 2013 Annual Hospital-Acquired
Condition Rate and Estimates of Cost Savings and Deaths Averted From
2010 to 2013. Rockville: Agency for Healthcare Research and Quality; 2015.

4. Centers for Medicare and Medicaid Services. Hospital-acquired conditions.
In: CMS.gov. 2015. https//www.cms.gov/Medicare/Medicare-Fee-for-Service-
Payment/HospitalAcqCond/Hospital-Acquired_Conditions.html. Accessed
September 28 2017.

5. Shorr RI, Chandler AM, Mion LC, Waters TM, Liu M, Daniels MJ, Kessler LA,
Miller ST. Effects of an intervention to increase bed alarm use to prevent
falls in hospitalized patients: a cluster randomized trial. Ann Intern Med.
2012;157(10):692-9.

6. Haines TP, Bell RA, Varghese PN. Pragmatic, cluster randomized trial of a
policy to introduce low-low beds to hospital wards for the prevention of
falls and fall injuries. J Am Geriatr Soc. 2010;58(3):435-41.

7. Sahota O, Drummond A, Kendrick D, Grainge MJ, Vass C, Sach T, Gladman J,
Avis M. REFINE (REducing falls in in-patieNt elderly) using bed and bedside
chair pressure sensors linked to radio-pagers in acute hospital care: a
randomised controlled trial. Age Ageing. 2014;43(2):247-53.

8. National Healthcare Quality and Disparities Report chartbook on patient
safety. Rockville, MD: Agency for Healthcare Research and Quality; March
2016. AHRQ Pub. No. 16-0015-2-EF.

9.  Rittel H, Webber MM. Dilemmas in a general theory of planning. Policy Sci.
1973;4:155-69.

10.  Oliver D, Daly F, Martin FC, McMurdo ME. Risk factors and risk assessment
tools for falls in hospital in-patients: a systematic review. Age Ageing. 2004;
33(2):122-30.

11, Evans D, Hodgkinson B, Lambert L, Wood J. Fall risk factors in the hospital
setting: a systematic review. [JNP. 2001;7(1):38-45.

12. Tzeng HM, Yin CY. The extrinsic risk factors for inpatient falls in hospital
patient rooms. J Nurs Care Qual. 2008;23(3):233-41.

13. Miake-Lye IM, Hempel S, Ganz DA, Shekelle PG. Inpatient fall prevention
programs as a patient safety strategy: a systematic review. Ann Intern Med.
2013;158(5 Pt 2):390-6.

14. Kalisch BJ, Lee KH. The impact of teamwork on missed nursing care. Nurs
Outlook. 2010;58(5):233-41.

15. Jones KJ, Venema DM, Nailon R, Skinner AM, High R, Kennel V. Shifting the
paradigm: an assessment of the quality of fall risk reduction in Nebraska
hospitals. J Rural Health. 2015;31(2):135-45.

16.  Braithwaite J, Runciman WB, Merry AF. Towards safer, better healthcare:
harnessing the natural properties of complex sociotechnical systems. Qual
Saf Health Care. 2009;18(1):37-41.

17. Ellis S, Mendel R, Nir M. Learning from successful and failed experience: the
moderating role of kind of after-event review. J Appl Psychol. 2006;91(3):669-80.

18. Tannenbaum SI, Cerasoli CP. Do team and individual debriefs enhance
performance? A meta-analysis. Hum Factors. 2013;55(1):231-45.

19. Crowe J, Allen JA, Scott CW, Harms M, Yoerger M. After-action reviews: the good
behavior, the bad behavior, and why we should care. Saf Sci. 2017,96:84-92.


https://doi.org/10.1186/s12913-019-4453-y
https://doi.org/10.1186/s12913-019-4453-y
http://cms.gov
https://www.cms.gov/Medicare/Medicare-Fee-for-Service-Payment/HospitalAcqCond/Hospital-Acquired_Conditions.html
https://www.cms.gov/Medicare/Medicare-Fee-for-Service-Payment/HospitalAcqCond/Hospital-Acquired_Conditions.html

Jones et al. BMIC Health Services Research

20.

21,

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

42.

(2019) 19:650

Allen JA, Reiter-Palmon R, Crowe J, Scott C. Debriefs: teams learning from
doing in context. Am Psychol. 2018,73(4):504-16.

Agency for Healthcare Research and Quality. TeamSTEPPS Fundamentals
Course: Module 4. Leading Teams. In: TeamSTEPPS Fundamentals
Course: Module 4. Leading Teams. 2019. https://www.ahrg.gov/
teamstepps/instructor/fundamentals/module4/igleadership.html.
Accessed August 10 2019.

Cheng A, Eppich W, Grant V, Sherbino J, Zendejas B, Cook DA. Debriefing
for technology-enhanced simulation: a systematic review and meta-analysis.
Med Educ. 2014;48(7):657-66.

Couper K, Salman B, Soar J, Finn J, Perkins GD. Debriefing to improve
outcomes from critical illness: a systematic review and meta-analysis.
Intensive Care Med. 2013;39(9):1513-23.

Quigley PA, Hahm B, Collazo S, Gibson W, Janzen S, Powell-Cope G,
Rice F, Sarduy |, Tyndall K, White SV. Reducing serious injury from falls
in two veterans' hospital medical-surgical units. J Nurs Care Qual. 2009;
24(1):33-41.

Ganz DA, Huang C, Saliba D, Shier V, Berlowitz D, VanDeusen Lukas C,
Pelczarski K, Schoelles K, Wallace LC, Neumann P. Preventing falls in
hospitals: a toolkit for improving quality of care. In: U.S. Department of

Health & Human Services Agency for Healthcare Research and Quality. 2013.

https://www.ahrg.gov/professionals/systems/hospital/fallpxtoolkit/index.
html. Accessed November 4 2017.

Institute for Healthcare Improvement. Transforming Care at the Bedside
How-to Guide: Reducing Patient Injuries from Falls. In: Institute for
Healthcare Improvement. 2012. http://www.ihi.org/resources/Pages/
Tools/TCABHowToGuideReducingPatientinjuriesfromFalls.aspx. Accessed
August 10 2019.

The Joint Commission. Sentinel Event Alert 55: Preventing falls and fall-
related injuries in health care facilities. In: The Joint Commission. 2015.
https.//www jointcommission.org/assets/1/6/SEA_55_Falls_4_26_16.pdf.
Accessed August 10 2019.

Reiter-Palmon R, Kennel V, Allen JA, Jones KJ, Skinner AM. Naturalistic
decision making in after-action review meetings: the implementation of
and learning from post-fall huddles. JOOP. 2015;88:322-40.

Reiter-Palmon R, Kennel V, Allen J, Jones KJ. Good catch!: Using
interdisciplinary teams and team reflexivity to improve patient safety. Group
& Organization Management. 2018:43:414-439.

Hoke LM, Guarracino D. Beyond socks, signs, and alarms: a reflective
accountability model for fall prevention. Am J Nurs. 2016;116(1):42-7.
Schein EH. Organizational culture and leadership: 4th ed. San Francisco:
Josey-Bass; 2010.

Zhang H, Wiegmann DA, Von Thaden TL, Sharma G, Mitchell AA. Safety
culture: a concept in chaos? Los Angeles: SAGE Publications Sage CA; 2002.
Weaver SJ, Lubomksi LH, Wilson RF, Pfoh ER, Martinez KA, Dy SM.
Promoting a culture of safety as a patient safety strategy: a systematic
review. Ann Intern Med. 2013;158(5 Pt 2):369-74.

Reason J. Managing the risks of organizational accidents: Aldershot. UK:
Ashgate; 1997.

Magill ST, Wang DD, Rutledge WC, Lau D, Berger MS, Sankaran S, Lau CY,
Imershein SG. Changing operating room culture: implementation of a
postoperative debrief and improved safety culture. World Neurosurg. 2017;
107:597-603.

Jones KJ, Skinner AM, High R, Reiter-Palmon R. A theory-driven, longitudinal
evaluation of the impact of team training on safety culture in 24 hospitals.
BMJ Qual Saf. 2013;22(5):394-404.

Allen JA, Baran BE, Scott CW. After-action reviews: a venue for the
promotion of safety climate. Accid Anal Prev. 2010;42(2):750-7.
Donabedian A. An Introduction to Quality Assurance in Health Care. New
York: Oxford University Press; 2003.

Guldenmund FW. (Mis) understanding safety culture and its relationship to
safety management. Risk Anal. 2010;30(10):1466-80.

Mardon RE, Khanna K, Sorra J, Dyer N, Famolaro T. Exploring relationships
between hospital patient safety culture and adverse events. J Patient Saf.
2010,6(4):226-32.

Huang DT, Clermont G, Kong L, Weissfeld LA, Sexton JB, Rowan KM, Angus
DC. Intensive care unit safety culture and outcomes: a US multicenter study.
Int J Qual Health Care. 2010,22(3):151-61.

Sorra J, Khanna K, Dyer N, Mardon R, Famolaro T. Exploring relationships
between patient safety culture and patients' assessments of hospital care. J
Patient Saf. 2012;8(3):131-9.

43.

45.

46.

47.

48.

49.

50.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

Page 13 of 14

Fan CJ, Pawlik TM, Daniels T, Vernon N, Banks K, Westby P, Wick EC, Sexton
JB, Makary MA. Association of Safety Culture with surgical site infection
outcomes. J Am Coll Surg. 2016;222(2):122-8.

Meddings J, Reichert H, Greene MT, Safdar N, Krein SL, Olmsted RN, Watson
SR, Edson B, Albert Lesher M, Saint S. Evaluation of the association between
hospital survey on patient safety culture (HSOPS) measures and catheter-
associated infections: results of two national collaboratives. BMJ Qual Saf.
2017;26(3):226-35.

Shahian DM, Liu X, Rossi LP, Mort EA, Normand ST. Safety Culture and
Mortality after Acute Myocardial Infarction: A Study of Medicare
Beneficiaries at 171 Hospitals. Health Serv Res. 2018,53:608-31.

The Joint Commission. Sentinel Event Alert 57: The essential role of
leadership in developing a safety culture. In: The Joint Commission.
2017. https://www jointcommission.org/sea_issue_57/. Accessed
November 1 2017.

American College of Healthcare Executives. Leading a culture of safety: A
blueprint for success. In: Institute for Healthcare Improvement NPSF. 2017.
https.//cymcdn.com/sites/npsfsite-ym.com/resource/resmgr/lli/Leading_a_
Culture_of_Safety_pdf. Accessed November 1 2017.

Marks MA, DeChurch LA, Mathieu JE, Panzer FJ, Alonso A. Teamwork in
multiteam systems. J Appl Psychol. 2005;,90(5):964-71.

Agency for Healthcare Research and Quiality. TeamSTEPPS Fundamentals
Course: Module 2. Evidence-Base: Team Structure. 2014. https.//www.ahrq.
gov/teamstepps/instructor/fundamentals/module2/ebteamstructhtml.
Accessed April 14 2018.

DeChurch LA, Mathieu JE. Thinking in terms of multiteam systems. In: Salas
E, Goodwin GF, Burke CS, editors. Team effectiveness in complex
organizations: cross-disciplinary perspectives and approaches. New York:
Taylor & Francis Group; 2009. p. 267-92.

Jones KJ, Skinner A, Venema D, Crowe J, High R, Kennel V, Allen J, Reiter-
Palmon R. Evaluating the use of multiteam systems to manage the
complexity of inpatient falls in rural hospitals. Health Serv Res. 2019;00:1-13.
Salas E, Sims DE, Burke CS. Is there a "big five" in teamwork? Small Group
Res. 2005;36:555-99.

Allen J, Kennel V, Crowe J, Jones KJ. Post-Fall Huddles. In: CAPTURE Falls.
2017. https//www.unmc.edu/patient-safety/capturefalls/learningmodules/
huddles.html. Accessed November 2 2017.

Morse JM, Tylko SJ, Dixon HA. Characteristics of the fall-prone patient.
Gerontologist. 1987,27(4):516-22.

Staggs VS, Mion LG, Shorr RI. Assisted and unassisted falls: different events,
different outcomes, different implications for quality of hospital care. Jt
Comm J Qual Patient Saf. 2014;40(8):358-64.

MacPhail LH, Edmondson AC. Learning domains: the importance of
work context in organizational learning from error. In: Hofmann DA,
Frese M, editors. Errors in organizations. New York: Taylor & Francis
Group; 2011. p. 177-98.

Brown DS, Donaldson N, Burnes Bolton L, Aydin CE. Nursing-sensitive
benchmarks for hospitals to gauge high-reliability performance. J Healthc
Qual. 2010;32(6):9-17.

American Institutes for Research. TeamSTEPPS® Teamwork Perceptions
Questionnaire (T-TPQ) Manual. In: Agency for Healthcare Research and
Quality. 2010. https//www.ahrqg.gov/sites/default/files/wysiwyg/teamstepps/
instructor/reference/teamperceptionsmanual.pdf. Accessed May 16 2018.
Sorra JS, Dyer N. Multilevel psychometric properties of the AHRQ hospital
survey on patient safety culture. BMC Health Serv Res. 2010;10:199.

Sorra J, Gray L, Streagle S, Famolaro T, Young N, Behm J. Hospital survey on
patient safety culture: users guide. (prepared by Westat, under contract no
HHSA290201300003C). Rockville: Agency for Healthcare Research and
Quality; 2016.

Dillman DA. Mail and internet surveys: the tailored design method: 2nd ed.
Hoboken: John Wiley & Sons; 2007.

Staggs VS, Mion LC, Shorr RI. Consistent differences in medical unit fall rates:
implications for research and practice. J Am Geriatr Soc. 2015;63(5):983-7.
Halligan M, Zecevic A. Safety culture in healthcare: a review of
concepts, dimensions, measures and progress. BMJ Qual Saf. 2011,20(4):
338-43.

LeLaurin JH, Shorr RI. Preventing falls in hospitalized patients: state of the
science. Clin Geriatr Med. 2019;35(2):273-83.

Ginsburg L, Gilin D, Tregunno D, Norton PG, Flemons W, Fleming M.
Advancing measurement of patient safety culture. Health Serv Res. 2009;
44(1):205-24.


https://www.ahrq.gov/teamstepps/instructor/fundamentals/module4/igleadership.html
https://www.ahrq.gov/teamstepps/instructor/fundamentals/module4/igleadership.html
https://www.ahrq.gov/professionals/systems/hospital/fallpxtoolkit/index.html
https://www.ahrq.gov/professionals/systems/hospital/fallpxtoolkit/index.html
http://www.ihi.org/resources/Pages/Tools/TCABHowToGuideReducingPatientInjuriesfromFalls.aspx
http://www.ihi.org/resources/Pages/Tools/TCABHowToGuideReducingPatientInjuriesfromFalls.aspx
https://www.jointcommission.org/assets/1/6/SEA_55_Falls_4_26_16.pdf
https://www.jointcommission.org/sea_issue_57/
https://c.ymcdn.com/sites/npsf.site-ym.com/resource/resmgr/lli/Leading_a_Culture_of_Safety_.pdf
https://c.ymcdn.com/sites/npsf.site-ym.com/resource/resmgr/lli/Leading_a_Culture_of_Safety_.pdf
https://www.ahrq.gov/teamstepps/instructor/fundamentals/module2/ebteamstruct.html
https://www.ahrq.gov/teamstepps/instructor/fundamentals/module2/ebteamstruct.html
https://www.unmc.edu/patient-safety/capturefalls/learningmodules/huddles.html
https://www.unmc.edu/patient-safety/capturefalls/learningmodules/huddles.html
https://www.ahrq.gov/sites/default/files/wysiwyg/teamstepps/instructor/reference/teamperceptionsmanual.pdf
https://www.ahrq.gov/sites/default/files/wysiwyg/teamstepps/instructor/reference/teamperceptionsmanual.pdf

Jones et al. BMIC Health Services Research (2019) 19:650 Page 14 of 14

66. Berwick DM. The science of improvement. JAMA. 2008,299(10):1182-4.

67. Eddy ER, Tannenbaum SI, Mathieu JE. Helping teams to help
themselves: comparing two team-led debriefing methods. Pers Psychol.
2013,66(4):975-1008.

68.  Cronbach LJ, Gleser GC. Psychological tests and personnel decisions:
Urbana. lllinois: University of lllinois Press; 1965.

69. Hogan R, Hogan J, Roberts BW. Personality measurement and employment
decisions: questions and answers. Am Psychol. 1996;51(5):469.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions k BMC




	Abstract
	Background
	Methods
	Result
	Conclusions

	Background
	Debriefs/huddles in healthcare
	Debriefs/huddles and safety culture
	Debriefs/huddles and perceptions of teamwork

	Methods
	Sample and procedure
	The post-fall huddle intervention

	Measures
	Repeat fall rate
	TeamSTEPPS® teamwork perceptions questionnaire (T-TPQ)
	Hospital survey on patient safety culture (HSOPS)

	Analysis

	Results
	Association between post-fall huddle prevalence and repeat fall rates
	Association between post-fall huddle participation and perceptions of teamwork (Table 2)
	Association between post-fall huddle participation and perceptions of safety culture (Table 3)

	Discussion
	Limitations
	Strengths, practical implications and future research

	Conclusions
	Additional files
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

