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Abstract
Although remarkable efforts have been made to improve patient fall reporting 
through the utilization of standardized definitions, injury falls reporting has 
rarely been examined. This study used an overall intra-class correlation 
coefficient (ICC) estimate and factor analysis to assess the reliability and 
validity of the National Database of Nursing Quality Indicators® (NDNQI®) 
falls with injury measure. Data were collected from an online Fall Injury Level 
Survey that was administered to 1,159 NDNQI site coordinators (39.7% 
response rate; 91% registered nurses [RNs]). Estimated overall ICC was .85. 
Exploratory factor analysis (EFA) with a Promax rotation (root mean square 
error of approximation [RMSEA] = 0.053) identified three latent factors: 
No Injury, Minor Injury, and Moderate/Major Injuries. Final confirmatory 
factor analysis (CFA) assessment (comparative fit index [CFI] = 0.914, 
Tucker Lewis Index [TLI] = 0.910, RMSEA = 0.048) confirmed an acceptable 
model fit. Results provided strong evidence that the NDNQI falls with injury 
measure is reliable and valid in supporting hospitals’ fall prevention efforts 
and future injurious falls research.
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Falls are common adverse events experienced by patients in hospitals and 
continue to pose challenges to health care quality. Fall reduction is identified 
as a patient safety priority in the United States (National Priorities 
Partnership, 2011). Approximately 30% of falls result in injury, particularly 
among older adults (Shorr et al., 2008). Injuries from falls burden hospitals 
and patients with increased costs due to longer lengths of stay and additional 
patient care costs (Currie, 2008). For older adults, the direct and indirect cost 
of injuries associated with falls is projected to reach US$54.9 billion (in year 
2007 dollars) annually by 2020 (Centers for Disease Control and Prevention, 
2013; Englander, Hodson, & Terregrossa, 1996). In an effort to promote 
patient safety, the National Quality Forum (NQF; 2011) named “patient 
death or serious injury associated with a fall while being cared for in a 
healthcare setting” (p. 9) as one of the health care Serious Reportable Events 
(SREs). Similarly, the Centers for Medicare & Medicaid Services (CMS) 
identified hospital falls and resulting trauma as one of the preventable 
Hospital-Acquired Conditions (HAC). Additional costs associated with 
HAC are no longer covered by Medicare for hospitals participating in the 
Inpatient Prospective Payment System (IPPS; CMS, 2012; Inouye, Brown, 
& Tinetti, 2009).

National Database of Nursing Quality Indicators® 
(NDNQI®) Fall and Falls With Injury Measures

NQF established a national framework to evaluate health care quality mea-
surement and reporting. NQF’s goals are to increase public awareness in 
quality performance, establish incentives for performance improvement, and 
provide national benchmarks (NQF, 2002; Simon, Klaus, Gajewski, & 
Dunton, 2013). Both patient fall and falls with injury have been endorsed by 
the NQF as national consensus measures since 2004 (NQF, 2004). The 
American Nurses Association (ANA), serving as the NQF steward for both 
measures, commissioned the NDNQI to conduct separate studies to assess 
the reliability of each fall measure in part to support their successful NQF 
re-endorsement in 2013 (NQF, 2013a, 2013b). NDNQI was established in 
1998 by ANA to monitor nurse-sensitive quality indicators that are essential 
for patient safety and quality improvements in hospitals (Montalvo, 2007). 
NDNQI is a quality database that collects and evaluates unit-specific nurse-
sensitive data from over 2,000 U.S. and international hospitals. Member hos-
pitals of NDNQI benefit from regular reporting of nursing quality measures 
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and various national comparison data that were shown to be helpful in quality 
improvement.

The NDNQI patient fall reliability study was conducted by Simon and 
colleagues (2013) to examine the agreement of fall classifications among 
staff in U.S. hospitals (sensitivity = 0.90, specificity = 0.88, mean probabil-
ity for classifying a fall = 0.60). Based on the results of Simon’s study, the 
NQF-endorsed NDNQI patient fall definition was revised to provide more 
standardized reporting of falls. Although remarkable efforts have been 
made to improve fall reporting, previous research has indicated a lack of 
standardized definition and methods of measuring and reporting falls-
related injuries (Schwenk et al., 2012). As previously mentioned, injuries 
associated with falls increase the cost of health care substantially. Without 
standardized clinical guidelines for reporting injury falls, hospitals lack the 
ability to properly compare themselves with reliable national comparison 
data and to develop and implement cost-effective fall prevention plans. 
Given the financial impact on both hospitals and patients, correct classifi-
cation of fall-related injuries is imperative, particularly being able to distin-
guish no injury and minor injuries from serious injuries. Correct 
classification will allow hospital fall prevention efforts to better target edu-
cation, risk assessment, and prevention protocols. Thus, the need to evalu-
ate standardized reporting of injury levels, the key to a reliable and valid 
injury falls measure, is apparent.

Purpose

The purpose of the study was to investigate the reliability and validity of 
the NDNQI falls with injury measure by utilizing the NQF and NDNQI 
injury level definitions (NDNQI, 2010). The specific aims were to assess 
(a) the consistency of injury level assignment among raters of the fall 
injury scenarios and (b) the accuracy of correct injury level assignment. 
The information on the fall scenarios emulated those commonly found in 
adverse event or incident reports. Before the study began, approval was 
obtained from the University of Kansas Medical Center Human Subjects 
Committee.

Method

Design

Data collection for the injury falls reliability study followed a similar process 
to regular falls reporting to NDNQI by member hospitals. When a patient fall 
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occurred in a hospital, a detailed incident report regarding the fall would be 
filed, including the hospital location of the fall; whether the fall was wit-
nessed, self-reported, or assisted; medication administered to the patient; and 
any injuries observed at the time of the fall or during post-assessment. Based 
on the information collected on the incident reports, the fall prevention team 
would review the incident and determine whether it constituted a unit fall or 
not, and assign the proper injury level according to NDNQI definitions, 
which are described in a later section. A unit fall indicates that the event was 
a fall that occurred on a unit declared eligible by NDNQI for falls reporting. 
Once the incident had been thoroughly reviewed, it would be reported to 
NDNQI along with any other fall incidents on the same unit for the calcula-
tion of a unit fall rate.

Participants

Each NDNQI member hospital identifies a site coordinator whose primary 
responsibility is being a point of contact for all NDNQI-related activities. The 
NDNQI site coordinator serves a vital role in ensuring that all data collection 
and reporting adhere to NDNQI guidelines. Thus, the targeted survey popula-
tion consisted of a convenience sample of site coordinators.

In total, 1,159 site coordinators were invited to participate and 461 
responded, resulting in a 39.7% response rate. Among all respondents, 411 
provided responses for all fall scenarios, which were considered as “com-
plete” responses. Specific instructions for the site coordinators were provided 
in an email invitation. Because fall prevention programs in hospitals are often 
viewed as an inter-professional team effort, other hospital staff who serve as 
final decision makers about injury levels were also asked to be consulted 
while completing the survey. The most important aspect of the survey was 
that respondents must assign each scenario to a fall injury level using the 
NDNQI definitions. A typical respondent was a registered nurse (RN; 91%), 
held a masters or higher degree (60%), and worked in nursing management 
(40%) or quality improvement (31%).

Survey Development

A Fall Injury Level Survey was generated using a convenience sample of de-
identified incident reports from NDNQI hospitals and NDNQI guidelines on 
injury levels. Each scenario went through rigorous revisions after being 
reviewed by hospital and NDNQI staff members who were involved in 
patient fall–related activities. This process was critical to ensure the content 
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validity of the fall scenarios on the survey. Twenty fall scenarios were selected 
as candidates for the final survey.

Two senior NDNQI staff members served as fall experts for determining 
the correct classification of injury levels in the 20 fall scenarios. Both experts 
were masters prepared RNs with over 30 years of clinical experience and 
who provided daily guidance for NDNQI hospitals on classifying actual falls. 
The experts scored the fall scenarios independently and reached 100% agree-
ment on classification after discussions. Five scenarios were excluded from 
this study as they were identified by the experts as not a fall or not a unit fall 
according to the NDNQI fall definition. Thus, the NDNQI experts’ judgment 
was considered the correct injury level classification and deemed to be the 
“gold” standard. The final Injury Fall Level Survey consisted of 15 fall sce-
narios, and the distributions of the scenarios were as follows: 6 non-injurious 
falls, 3 minor injury falls, 3 moderate injury falls, 3 major injury falls, and 0 
death resulting from a fall (Table 1). Having the experts’ gold standard was a 
crucial first step for subsequent statistical analysis. Table 1 shows an abbrevi-
ated description and the expert classification for each of the scenarios.

To address the first aim, survey participants were asked to classify the 
injury level of each scenario according to the NDNQI definitions. Also, ques-
tions were included in the survey about the respondents’ characteristics such 
as professional background, highest education level, and current work depart-
ment within the hospital. The Fall Injury Level Survey was conducted online 
using the survey tool Zoomerang (http://www.zoom-erang.com).

NDNQI Fall and Injury Level Definitions

The NQF-endorsed NDNQI fall and injury level definitions were given in the 
survey to assist respondents with injury level classifications for the fall sce-
narios (NDNQI, 2010). A fall was defined as

an unplanned descent to the floor (or extension of the floor, e.g., trash can or 
other equipment) with or without injury to the patient, and occurs on an eligible 
reporting nursing unit. All types of falls are to be included whether they result 
from physiological reasons (fainting) or environmental reasons (slippery floor). 
Include assisted falls—when a staff member attempts to minimize the impact 
of the fall. Exclude falls by visitors, students, and staff members; falls on other 
units not eligible for reporting; falls of patients from eligible reporting units, 
however patient was not on unit at time of the fall (e.g., patient falls in radiology 
department). (p. 13)

Injury levels are reported to NDNQI (2010) based on the following 
guidelines:

http://www.zoom-erang.com
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Table 1. Expert Injury Level Classification and Mean Scale Score of Fall Scenarios.

Fall Scenario
Expert 

Classification
Mean Scale Score 

(95% CI)

S1a Pt. found sitting on bathroom floor. Steri-strips applied 
to lacerations on elbow.

Moderate 2.72 [2.26, 3.17]

S2a Pt. lost balance and fell backward. Complained of low 
back pain. MD ordered Dilaudid and heat packs 
applied. X-rays negative for fracture or displacement.

Minor 2.02 [1.50, 2.55]

S3a Pt. was found on floor lying next to bed after a loud 
sound heard from room. No signs/symptoms of injury 
at that time and at 24 hr post event.

None 1.21 [0.63, 1.79]

S4 Pt. reported to nurse that she “hurt her arm” during fall 
when walking to BR. No signs of injury and had full 
ROM. Tylenol administered.

None 1.59 [1.09, 2.09]

S5a Pt. stated he tripped on IV pump power cord and fell. 
No pain or other injury at the time of the fall or 24 
hr post fall.

None 1.05 [0.82, 1.27]

S6a Pt. reported she fell out of a chair to floor while 
reaching for a book on bedside table. Her NG tube 
was pulled out, but no other pain or signs of injury 24 
hr post fall. MD said to leave NG tube out.

None 1.10 [0.77, 1.42]

S7a Pt. states she fell on knees while reaching for shoes. No 
injury noted at the time. The next day (15 hr later) 
pt. complained of R knee pain. X-ray negative, ice, and 
ACE bandage applied.

Minor 2.04 [1.68, 2.39]

S8a Pt. found on floor. Complained of pain on R side of 
head, R elbow, and knees. Pt. states he is dizzy, neuro 
checks found reduced R hand grasp. Small subdural 
hematoma found on CT scan and pt. transferred to 
ICU.

Major 3.91 [3.58, 4.25]

S9a Pt. reported he tripped with walker on door jam and 
fell. Pt. denies pain or other symptoms. Chest X-rays 
prior to fall indicated a recent rib fracture. Pain meds 
given 4 hr prior to deep breathing exercises.

None 1.54 [0.54, 2.54]

S10a Pt. found on BR floor and states she hit head. Small 
laceration on forehead and bandaid applied. Also 
complained of low back pain, CT of head and lumbar 
back negative for fracture or hematomas. Pt. given 
acetaminophen.

Minor 2.09 (1.73, 2.46)

S11b Pt. found unconscious on BR floor after a loud sound 
heard from room. Large amount of blood on BR floor, 
sink, and R side of head. Does not respond to painful 
stimuli, pupils dilated, no B/P, weak and thready pulse. 
Code blue activated and CPR performed for 15 min 
without success.

Moderate 4.88 [4.32, 5.43]

S12a While pt. was assisted to BR with gait belt he became 
dizzy. While trying to lower pt. to the toilet, he 
became limp and was lowered to the floor. He 
arm struck the handrail and started swelling. X-ray 
revealed closed fracture of ulna and a cast was 
applied.

Major 3.75 [3.27, 4.23]

(continued)
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None—patient had no injuries (no signs or symptoms) resulting from the fall, 
if an x-ray, CT scan or other post fall evaluation results in a finding of no injury

Minor—resulted in application of a dressing, ice, cleaning of a wound, limb 
elevation, topical medication, pain, bruise or abrasion

Moderate—resulted in suturing, application of steri-strips/skin glue, splinting 
or muscle/joint strain

Major—resulted in surgery, casting, traction, required consultation for 
neurological (basilar skull fracture, small subdural hematoma) or internal 
injury (rib fracture, small liver laceration) or patients with coagulopathy who 
receive blood products as a result of a fall

Death—the patient died as a result of injuries sustained from the fall (not from 
physiologic events causing the fall). (pp. 14-15)

Fall Scenario
Expert 

Classification
Mean Scale Score 

(95% CI)

S13a Pt. walked unassisted to BR after returned to room 
from EGD. Pt. states he fell to floor after trying to get 
back in bed. He complained of pain in R ankle. X-ray 
revealed distal fracture and a cast was applied. After 
3 days, pt. complained of numbness and tingling in 
foot and toes appear blue/purple with swelling. Cast 
removed 17 hr later by MD and no pedal pulses. Pt. 
taken to OR for immediate amputation.

Major 3.97 [3.78, 4.16]

S14b Pt. lost balance and fell to floor during transfer from 
commode to bed. Six staff helped lift pt. with bath 
blankets to bed and blankets ripped and pt. fell against 
side rails. Pt. treated for 5 inch abrasion to lumbar 
area. X-ray of lumbar revealed small compression 
fracture and treated with back brace.

None 3.60 [2.99, 4.21]

S15a Pt. became dizzy while walking to BR with assistance. 
Nurse assisted patient to the floor. Pt. sustained 4 
inch skin tear on R forearm during the decent. Steri-
strips and Kerlix bandage applied.

Moderate 2.66 [2.18, 3.15]

Note. Injury level scale: 1 = none, 2 = minor, 3 = moderate, 4 = major, 5 = death. CI = confidence interval; Pt. 
= patient; MD = medical doctor; BR = bathroom; ROM = range of motion; IV = intravenous therapy; NG 
= nasogastric; R= right; ACE = all cotton elastic (a bandage brand name); CT = computerized tomography; 
ICU = intensive care unit; B/P = blood pressure; CPR = cardiopulmonary resuscitation;  
EGD = esophagogastroduodenoscopy; OR = operating room; CFA = confirmatory factor analysis.
a. Final scenario selected by CFA.
b. Complex scenario.

Table 1. (continued)
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Analysis

Coding of responses. Each respondent selected one out of five injury levels 
according to NDNQI definitions for each of the 15 fall scenarios described in 
the survey. The response options were coded as 1 “none,” 2 “minor,” 3 “mod-
erate,” 4 “major,” and 5 “death.” The correct injury level for each scenario 
was the gold standard set by the experts’ classification as described above. 
Based on the gold standard, all participant responses were further classified 
as 1 “correct” and 0 “incorrect,” for all 15 fall scenarios. The data file con-
taining the recoded dichotomous data for the 15 fall scenarios served as the 
main analysis file for all statistical analyses used in this study.

Reliability and validity analysis. The reliability of a measure is the “ability to 
produce similar results when repeated measurements are made under iden-
tical conditions” (Bordens & Abbott, 2011, p. 130). One common practice 
to assess the reliability of a target, under the influence of judgments made 
by a group of respondents is to calculate the intra-class correlation coeffi-
cient (ICC). ICC is calculated as the proportion of the total variance that is 
due to the true variance from raters (Skrondal & Rabe-Hesketh, 2004). For 
this study, the fall scenarios were treated as targets and the survey partici-
pants as raters. An overall ICC could be used to describe the between- 
scenario variation of injury level assignment. A high ICC would indicate 
that the majority of the variance was due to differences among the scenar-
ios, which implied that the difference within each scenario, influenced by 
raters, was small. Thus, the raters had a high consistency of injury fall clas-
sification for each scenario. In this study, the overall ICC estimate was 
interpreted as excellent (around .90), very good (around .80), and adequate 
(around .70), following general guidelines provided by Kline (2011). The 
overall reliability estimate computation was performed using SPSS soft-
ware version 20.

In addition to reliability, the validity of the fall scenarios also was assessed. 
The validity of a measure is defined as “the extent to which it measures what 
you intend it to measure” (Bordens & Abbott, 2011, p. 133). For the 15 fall 
scenarios, it was important to assess the construct validity of the scenarios. In 
other words, the goal was to determine if the fall scenarios could appropri-
ately predict the severity of injury falls by assessing the accuracy of correct 
injury level assignment. A decision needed to be made after examining the 
proportion of respondents selecting the exactly correct injury level and select-
ing the correct injury level within one response option, both with a 95% con-
fidence interval. Two scenarios (S11 and S14) were very complex, which 
might have caused a large proportion of the respondents to choose the wrong 
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injury level (Table 2). Given the psychometric difficulties, a decision was 
made to eliminate these two scenarios from the construct validity analysis.

Thirteen fall scenarios remained for assessment of construct validity, 
which was approached with a two-stage factor analysis using only complete 
responses. An exploratory factor analysis (EFA) was the logical first step to 
explore the possible latent factor structure of the injury levels among the fall 
scenarios. Once the latent factor structure was identified from EFA, it was 
necessary to verify the factor structure by using a confirmatory factor analy-
sis (CFA) with structural equation modeling. Factor analysis is a correlation-
oriented approach that aims to reproduce the inter-correlation among the 
variables. Several types of correlations exist; however, due to the nature of 
dichotomous data in this study, tetrachoric correlation was the most appropri-
ate correlational method to serve as the basis of the factor analysis. Unlike 
Pearson’s correlation for continuous data, using tetrachoric correlation 
allowed us to estimate correlations among dichotomously measured variables 
as if the variables were made on a continuous scale.

The construct validity computations were all performed using Mplus 
software version 5.21 (Muthén & Muthén, 1998-2009). Mplus is an 

Table 2. 95% Confidence Interval for the Proportion of Exactly Correct and 
Correct Within One Injury Level.

Fall Scenarioa Exactly Correct (%) Correct Within One Injury Level (%)

S1 [67.17, 75.44] [100.00, 100.00]
S2 [69.97, 78.04] [98.59, 100.08]
S3 [82.47, 88.95] [98.94, 100.17]
S4 [36.52, 45.63] [98.94, 100.17]
S5 [93.62, 97.45] [99.34, 100.21]
S6 [88.66, 93.89] [98.23, 99.98]
S7 [84.09, 90.30] [100.00, 100.00]
S8 [90.11, 95.00] [97.89, 99.86]
S9 [69.56, 77.81] [78.56, 85.74]
S10 [84.27, 90.50] [98.91, 100.18]
S11b [0.00, 0.68] [3.39, 7.70]
S12 [73.30, 81.18] [96.90, 99.42]
S13 [94.53, 98.08] [100.00, 100.00]
S14b [0.43, 2.82] [1.75, 5.21]
S15 [61.83, 70.73] [98.90, 100.18]

a. Abbreviated descriptions of the scenarios are summarized in Table 1.
b. Complex scenario.
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advanced statistical software recognized for its powerful ability to fit vari-
ous latent variable models. Following recommendations by MacCallum, 
Roznowski, and Necowitz (1992), the main analysis file with 411 complete 
responses were randomly split into comparable training (196 responses, 
47.7%) and validation (215 responses, 52.3%) data sets to avoid capitaliza-
tion on chance concerns. An EFA with categorical factor indicators was 
conducted using the training data set in Mplus, which conveniently incor-
porated tetrachoric correlation into the analysis. Traditional factor extrac-
tion, such as Kaiser’s criterion, has been widely accepted for suggesting 
factors with an eigenvalue greater than 1 as common factors. Eigenvalues 
are often interpreted as the variances extracted by the common factors. 
However, eigenvalues based Kaiser’s criterion should not be used solely to 
determine the number of factors due to over-extraction concerns. Another 
requirement for including items in a specific factor was that the individual 
items must meet a criterion of at least 0.30 in absolute value for factor load-
ing to be retained. Additional model fit can be evaluated by using the root 
mean square error of approximation (RMSEA), and a RMSEA value around 
0.05 or less usually indicates an acceptable model fit. As latent factors were 
identified, a CFA with categorical factor indicators using structural equa-
tion modeling was performed on the validation data set to confirm the fac-
tor structure demonstrated in the EFA step. Several statistical indices such 
as the comparative fit index (CFI; around 0.9 or higher), Tucker Lewis 
Index (TLI; around 0.9 or higher), and RMSEA (around 0.05 or less) were 
used to assess the final model fit.

For oblique rotations (correlated factors, for example, Promax), the con-
cept of the proportion of variance explained by a factor is complex and less 
intuitive. Factor solutions provided by a Varimax rotation (uncorrelated fac-
tors) are often very similar to the Promax solutions. Thus, the Varimax factor 
solutions can be used as a proxy to compute the variability explained by a 
given factor under the Promax setting. The proportion of variance explained 
by a factor can be calculated as the sum of squared factor loadings on the 
assigned factor divided by the number of fall scenarios assigned to that par-
ticular factor. In addition, Mplus also provides estimates for the proportion 
of variance in each fall scenario, explained by their assigned factor.

Results

Reliability

The variance within each scenario was 0.252 and the variance between the 15 
fall scenarios was 1.479, resulting in an overall ICC (1, 1) of .85, which was 
between “very good” and “excellent” according to the general guidelines 
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provided by Kline (2011). The ICC (1, 1) indicated a substantial reliability of 
the fall scenarios and a high consistency of injury level assignment among 
the respondents for each scenario. The mean scale scores with 95% confi-
dence intervals for all 15 fall scenarios are summarized in Table 1. The vari-
ance between the scenarios was much larger than the variance within each 
scenario, which echoed the results of the overall ICC estimate and indicated 
a high reliability.

As mentioned above, two scenarios (S11 and S14) were very complex and 
were excluded from further analysis. After exclusion, the overall ICC (1, 1) 
for the remaining 13 scenarios was re-calculated to be .82, which still main-
tained a very good reliability and was suitable for the validity analysis.

Validity

During the initial EFA conducted on the training data set, six factors with 
eigenvalues greater than 1 were suggested based on Kaiser’s criterion (eigen-
values: 3.556, 2.807, 1.582, 1.195, 1.171, 1.079, 0.692, 0.654, 0.353, 0.284, 
0.094, −0.163, −0.305), but only three factors could be extracted success-
fully, indicating an over-extraction based on Kaiser’s criterion. Factor load-
ings of the three-factor model were further clarified after applying a Promax 
rotation for correlated factors, resulting in a RMSEA of 0.053, which indi-
cated an acceptable model fit. All scenarios loaded over 0.30 on the assigned 
factors. The aim of the EFA was to identify underlying factor structure that 
could be used to predict the severity of injury falls. The results indicated three 
latent factors: ability associated with classifying non-injurious falls (No 
Injury), ability associated with classifying minor injury falls (Minor Injury), 
and ability associated with classifying moderate or major injury falls 
(Moderate/Major Injuries; Table 3).

With the validation data set, the CFA model was specified using the three 
factors measured by the 13 scenarios, with each scenario assigned to the rel-
evant factor. The goal was to identify and retain scenarios that contributed 
most to respondents’ ability associated with injury fall classifications. 
Estimates of the pattern coefficients representing the direct effects of the fac-
tors on the scenarios ranged from −0.021 to 0.950 (Figure 1a). Several statis-
tical indices were used to determine the adequacy of model fit to the data. 
Results from the initial CFA assessment did not indicate a good model fit 
(CFI = 0.868, TLI = 0.863, RMSEA = 0.055). Pattern coefficient estimates 
for all scenarios were statistically significant (p value < .05) with the excep-
tion of Scenario 4 (−0.021, p value = .851) and Scenario 13 (0.395, p value = 
.051). The pattern coefficient estimate for Scenario 13 can be considered as 
marginally significant and we decided to keep this scenario in the model. The 
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CFA model was re-fitted after removing Scenario 4 and the confirmed struc-
ture remained the same (Figure 1b). The final CFA assessment confirmed an 
acceptable model fit and supported the hypothesis that a relationship exists 
between the 12 final fall scenarios (Table 1) and the three underlying latent 
factors (CFI = 0.914, TLI = 0.910, RMSEA = 0.048).

As mentioned above, Varimax factor solutions were used as a proxy to 
calculate the variability explained by the three correlated latent factors. 
Results from the Varimax rotation are not reported here due to the high degree 
of similarity with the Promax rotation solutions. The proportion of variance 
explained by the No Injury, Minor Injury, and Moderate/Major Injuries fac-
tors were 52.3%, 31.9%, and 46.7%, respectively. In addition, the ability 
associated with classifying non-injurious falls accounted for 53.6%, 34.8%, 
31.8%, 15.6%, and 49.3% of the proportion of variance in Scenarios 1, 8, 12, 
13, and 15, respectively. The variability in Scenarios 2, 7, and 10, explained 
by the ability associated with classifying minor injury falls, were 33.7%, 
36.0%, and 56.1%, respectively. Finally, the ability associated with classify-
ing moderate or major injury falls accounted for 57.8%, 90.5%, 66.9%, and 
11.7% of the variability in Scenarios 3, 5, 6, and 9, respectively.

The construct validity analysis findings indicated that the final 12 fall sce-
narios from the survey resulted in appropriate latent structures for predicting 

Table 3. Factor Loadings After Promax Rotation for Three-Factor Structure With 
Injury Levels.

Fall Scenarioa No Injury Minor Injury Moderate/Major Injuries Injury Level

S1 −0.078 0.239 0.801 Moderate
S8 −0.173 −0.014 0.535 Major
S12 0.104 −0.005 0.643 Major
S13 0.005 −0.144 0.883 Major
S15 0.094 0.028 0.715 Moderate
S2 −0.019 0.778 0.033 Minor
S7 0.059 0.504 −0.005 Minor
S10 0.197 0.312 −0.274 Minor
S3 0.448 0.444 0.233 None
S4 0.758 −0.244 0.008 None
S5 0.873 0.64 −0.023 None
S6 0.684 0.393 −0.064 None
S9 0.311 0.03 0.082 None

a. Abbreviated descriptions of the scenarios are summarized in Table 1.
Note. Highest factor loading for each fall scenario is in bold.
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the severity of the injury falls, and thus supporting the validity or accuracy of 
injury level classifications made by survey respondents for all 12 final fall 
scenarios.

Discussion

The overall ICC estimate for the 15 fall scenarios fell between very good and 
excellent, indicating high consistency of injury level classifications among 

A
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S1 S8 S12 S13 S15
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Major
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1
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1
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S2 S7 S10
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1

.739 .024
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.702.590 .564 .395

1
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S3 S5
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1
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S2 S7 S10
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.105 .149 .119

1

.734 .024

Figure 1. (A) Initial CFA model and (B) final CFA model.
Note. CFA = confirmatory factor analysis.
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respondents for each fall scenario. Results provided strong evidence for the 
reliability of the NDNQI falls with injury measure. Construct validity was 
also confirmed, resulting in 12 final fall scenarios with 4 non-injurious falls, 
3 minor injury falls, 2 moderate injury falls, and 3 major injury falls. The 12 
final fall scenarios represented a reliable and valid approach to evaluate 
respondent fall injury level classification ability.

From the results of the construct validity analysis, it was apparent that the 
scenarios clustered very well into the three distinct categories. However, the 
correlations among the three latent factors exhibited a very interesting pat-
tern, which could be presented as poor (Minor vs. Moderate/Major = .024, p 
value = .810), average (None vs. Moderate/Major = .538, p value < .05), and 
good (None vs. Minor = .734, p value < .05). The pattern in the factor correla-
tion estimates merited further investigation. The poor correlation (.024) 
between Minor Injury and Moderate/Major Injuries could be interpreted, 
such that the respondents’ ability to correctly classify minor injuries did not 
imply that they would also have the same ability to correctly classify moder-
ate or major injuries, and vice versa. This finding is rather concerning and can 
indicate several potential issues, such as confusion over the definitions, 
ambiguity of the incident reports, or bias introduced from both the patient and 
fall evaluator’s perspectives. On the contrary, it is certainly encouraging to 
see that the respondents had average ability to correctly distinguish no injury 
from moderate or major injuries, and vice versa. Moreover, the respondents 
had a good ability to correctly classify no injury from minor injuries, and vice 
versa. The overall results can be viewed as an indication that more education 
or training is needed for correctly identifying all injury levels, particularly the 
moderate or major injury falls, as these types of fall scenarios are rare. The 
clarity of the injury level definitions also needs to be further reviewed to 
minimize potential classification challenges. In addition, although the con-
struct validity assessed respondents’ ability to distinguish among No Injury, 
Minor Injury, and Moderate/Major Injuries, the ability to distinguish injury 
levels within the global category of Moderate/Major Injuries remains 
unknown and requires further investigation.

The majority of fall scenarios had about 70% to 90% of respondents 
selecting the exactly correct injury level with the exception of three scenarios 
(S4, S11, and S14). Specifically S11 and S14 had close to 0% of the respon-
dents being exactly correct (Table 2). When the requirement was relaxed to 
allow within one injury level, S11 and S14 still remained very low with less 
than 10% of the respondents being correct (Table 2). The sequence of events 
in Scenario 11 made it unclear whether the fall caused the patient death or the 
death caused the fall. In Scenario 14, the patient fell and then was dropped by 
the staff as they attempted to assist the patient back to bed, leading 
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to confusion about the injury level assignment. These two scenarios were 
considered to be very complex, which resulted in a wide variance of injury 
level assignment among the respondents. Thus, both fall scenarios were 
excluded from the construct validity analysis for psychometric difficulties. 
The complex fall scenarios (e.g., S11 and S14) need to be examined carefully 
and debriefed by the fall prevention team, and when necessary, expert consul-
tations should be considered to help prevent bias by the fall evaluator. In 
addition, concerns can arise with patient self-reported falls (e.g., S4) because 
this type of fall is often not observed and hard to validate without evidence; 
thus, potential bias could be introduced from both the patient and fall evalu-
ator’s perspectives.

One limitation of this study comes from the usage of incident reports to 
help design the online survey. Previous research by Shorr and colleagues 
(2008) pointed out that using incident reports alone contributes to the under-
reporting of both injurious and non-injurious falls in hospitals. Potential bias 
could be introduced by using a convenience sample of de-identified incident 
reports, which are not representative for all fall scenarios that patients experi-
ence daily in hospitals. Although all fall scenarios went through rigorous 
revisions to ensure their clinical reality, it remains unclear how frequent these 
scenarios occur. Perhaps more scenarios need to be developed to cover the 
full spectrum of NDNQI injury classifications.

Another limitation of this study comes from the sample selection bias. The 
primary audience for the survey was a convenience sample of NDNQI site 
coordinators. Comparing with the general population of U.S. hospitals, 
NDNQI consists of more Magnet® designated, not-for-profit, larger, and 
higher case-mix index (CMI) hospitals (Lake, Shang, Klaus, & Dunton, 
2010). The general profile of NDNQI hospitals may include more hospital 
resources, which play an important role in establishing training for staff and 
fall prevention programs. Being the primary respondent of the survey (68%), 
NDNQI site coordinators are constantly informed on new updates to NDNQI 
guidelines and definitions. They are most familiar with NDNQI frameworks 
and thus may represent a more “trained” group of hospital staff in regard to 
standardized data collection and reporting. The ability of correct injury level 
classification across other hospital staff involved in fall-related activities still 
remains unclear and needs to be further evaluated.

In this study, the reliability and validity of the NDNQI falls with injury 
measure was evaluated and findings supported the successful re-endorsement 
by NQF. The NDNQI site coordinators demonstrated high consistency in 
classifying injury levels for specific fall scenarios, according to NDNQI defi-
nitions. The Falls Injury Level Survey with the final 12 fall scenarios was 
shown to be valid in assessing respondents’ abilities to predict the severity of 
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the injury falls, particularly among non-injurious falls, minor injury falls, and 
moderate or major injury falls. Hospital site coordinators are encouraged to 
continue contacting NDNQI for assistance with the classification of complex 
fall scenarios and patient self-reported fall scenarios. Findings of this study 
also supported rationales for revising the standardized NDNQI falls and 
injury level definitions to include additional types of falls and provide more 
clarification on injuries.

An implication from this study is that the Falls Injury Level Survey can be 
utilized in the future as a training tool for hospital staff that serve as final 
decision makers on injury levels. Researchers at NDNQI launched a well-
known and comprehensive Pressure Ulcer Identification and Staging Training 
Program in 2009, which can be used to guide the development of a falls with 
injury training tool (Bergquist-Beringer et al., 2009; Bergquist-Beringer, 
Gajewski, Dunton, & Klaus, 2011; Gajewski, Hart, Bergquist-Beringer, & 
Dunton, 2007; Hart, Bergquist, Gajewski, & Dunton, 2006). In addition, 
because the NDNQI injury falls measure is NQF-endorsed, standardized 
injury level definitions are available to the public domain. A recent article 
published by Mion and colleagues (2012) utilized NDNQI injury level defi-
nitions as part of their retrospective study for determining potential predic-
tors and outcomes of injurious falls among a cohort of hospital patients. The 
NDNQI injury falls measure provides a reliable and valid tool for non-
NDNQI hospitals and external researchers to support future quality improve-
ment efforts and injurious falls research.
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