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Objective: To evaluate whether the addition of a physician as-
sessment of patient fall risk at admission would reduce inpatient 
falls on a tertiary hospital neurology inpatient unit.

Patients and Methods: A physician fall risk assessment was 
added to the existing risk assessment process (clinical nurse 
evaluation and Hendrich II Fall Risk Model score with specific fall 
prevention measures for patients at risk). An order to select either 
“Patient is” or “Patient is not at high risk of falls by physician 
assessment” was added to the physician electronic admission 
order set. Nurses and physicians were instructed to reach con-
sensus when assessments differed. Full implementation occurred 
in second-quarter 2008. Preimplementation (January 1, 2006, to 
March 31, 2008) and postimplementation (April 1, 2008, to De-
cember 31, 2009) rates of falls were compared on the neurology 
inpatient unit and on 6 other medical units that did not receive 
intervention.

Results: The rate of falls during the 7 quarters after full imple-
mentation was significantly lower than that during the 9 preced-
ing quarters (4.12 vs 5.69 falls per 1000 patient-days; P=.04), 
whereas the rate of falls on other medical units did not signifi-
cantly change (2.99 vs 3.33 falls per 1000 patient-days; P=.24, 
Poisson test). The consensus risk assessment at admission cor-
rectly identified patients at risk for falls (14/325 at-risk patients 
fell vs 0/147 low-risk patients; P=.01, χ2 test), but the Hendrich 
II Fall Risk Model score, nurse, and physician assessments indi-
vidually did not.

Conclusion: A multidisciplinary approach to fall risk assessment 
is feasible, correctly identifies patients at risk, and was associ-
ated with a reduction in inpatient falls.
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Falls are the most common adverse event reported in 
acute care settings.1,2 They prolong hospitalization, in-

crease cost of care, and have the potential to cause serious 
injury.3 Multiple risk factors for falls have been identified: 
advanced age, muscle weakness, gait or balance problems, 
visual impairment, altered bowel or bladder elimination 
patterns, dizziness or vertigo, depression, cognitive defi-
cits, impaired activities of daily living, use of psychotropic 
medications, and a history of falls.1,4-7 These risk factors 
are common among patients with neurologic disease. For 
this reason, several specific neurologic conditions, such as 
stroke, dementia, Parkinson disease, and peripheral neu-
ropathy, confer an increased risk for falls,8 and neurology 
inpatient units have among the highest rates of falls.9

	 Among hospitalized patients, rates of falls range from 
1.97 to 8.40 falls per 1000 patient-days.9-13 The rate of falls 
on our neurology inpatient unit was 5.69 falls per 1000 
patient-days during 2006 and 2007. The objective of this 

study was to evaluate whether the addition of a physician 
fall risk assessment to the existing nurse fall risk assess-
ment process was feasible and whether it would lead to 
a reduction in our inpatient rate of falls. Our hypothesis 
was that adding a physician assessment would increase 
the number of neurology inpatients identified as at risk 
for falls, leading to more patients receiving fall prevention 
measures and, ultimately, a reduction in rate of falls.

PATIENTS AND METHODS

This controlled pre-post quality improvement study was per-
formed at a tertiary hospital (Saint Marys Hospital, Roches-
ter, MN). The intervention group comprised adult patients 
with neurologic and cerebrovascular diseases hospitalized 
on the neurology inpatient unit. The control group comprised 
adult patients hospitalized on 6 other medical inpatient units 
(general internal medicine, gastroenterology, and pulmonary 
services) who did not receive our intervention and did not 
have continuous cardiac monitoring. The Mayo Clinic Insti-
tutional Review Board approved this study.

Existing fall risk assessment process

All inpatient units at our institution use a standard fall risk 
assessment process. This involves calculation of the Hen-
drich II Fall Risk Model score by nurses for each patient 
at admission and at least daily thereafter. Physicians were 
not expected to perform or document a fall risk assessment 
as part of their admissions process. The Hendrich II Fall 
Risk Model score is one of many fall risk assessment tools 
designed to identify patients at risk for falls.14,15 This tool 
was adopted for institution-wide use as a standard part of 
the nursing fall risk assessment in August 2005. It includes 
screening for 7 fall risk factors (confusion, disorientation, 
or impulsivity; symptomatic depression; altered bowel or 
bladder elimination; dizziness or vertigo; male sex; any 
administered antiepileptic; and any administered benzodi-
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azepine) and a functional mobility assessment (Get Up and 
Go Test).1,16 Each fall risk factor is assigned a point value 
based on how much it contributed to increased fall risk in 
a multivariate model. Potential scores range from 0 to 16. 
A score of 5 or more indicates increased risk of falls, with 
such patients having a rate of falls that is 14 times that of 
patients with a score of 0.1

	 Patients designated at risk on the basis of either a clini-
cal nurse assessment or a Hendrich II Fall Risk Model 
score of 5 or more receive specific fall prevention measures 
as part of an individualized patient care plan. These are se-
lected by the nurse and could include assisting with ambu-
lation, placing the call light within easy reach, instructions 
to call for assistance with movement, placing the hospital 
bed in its lowest position, selecting appropriate side rail 
use, providing an appropriate level of surveillance, or using 
bed and chair alarms. A sign indicating risk of falls is also 
placed at the patient’s door. All patients, regardless of risk, 
receive fall prevention patient education materials. Screen-
ing for risk of injury from a fall was added to the standard 
institution-wide nurse fall risk assessment process in No-
vember 2009.

Intervention

Our intervention consisted of adding a physician fall risk 
assessment for all patients at admission to the neurology 
unit. Physicians were instructed to make this judgment on 
the basis of their usual admission history taking and physi-
cal examination and were blinded to the nursing fall risk 
assessment. An order requiring the admitting physician to 
then select either “Patient is” or “Patient is not at high risk 
of falls by physician assessment” was added to the neurol-
ogy electronic admission order set. When a discrepancy be-
tween nurse and physician fall risk assessments occurred, 
the nurse and physician were instructed to reach a consensus 
risk designation. At our institution, patients are admitted to 
the inpatient neurology unit by residents who rotate every 
4 to 5 weeks. Residents are from both neurology and non-
neurology (internal medicine, neurosurgery, psychiatry, and 
physical medicine and rehabilitation) training programs. 
Nurse coordinators reviewed the physician fall risk assess-
ment process with all residents at the beginning of every ro-
tation, using a single-page handout that emphasized the im-
portance of fall risk assessment, summarized the existing fall 
risk assessment process performed by nurses, and explained 
the nature of our intervention, including the expectation that 
they perform their own fall risk assessment.
	 The physician fall risk assessment order was added to the 
neurology electronic order set in January 2008. The resident 
education process began at the same time. The project was 
also introduced to nurses in January 2008. Given initial un-
familiarity with the new process, efforts were made during 

first-quarter 2008 to educate nurses about the need to review 
the physician fall risk assessment order and how to reconcile 
their risk assessment with that of the physician. The inter-
vention was fully implemented during second-quarter 2008. 
Because of an institution-wide change to the nurse fall risk 
assessment process in the middle of fourth-quarter 2009, 
data collection ended on December 31, 2009.

Data collection

Preimplementation (January 1, 2006, to March 31, 2008) 
and postimplementation (April 1, 2008, to December 31, 
2009) rates of falls on the neurology inpatient unit were 
determined by using an established institutional process. 
Data from this system are reported quarterly as number of 
falls per 1000 patient-days. For the purposes of this system, 
a fall is defined as a fall to the floor, including instances 
when a member of the health care team helps guide or 
ease the patient to the floor. Patient-days are derived from 
hospital administrative data, which do not include patient 
demographics (eg, age and sex) or other patient-specific 
information (eg, reason for admission, comorbid condi-
tions, medications, Hendrich II Fall Risk Model scores). 
The combined rates of falls from the 6 other medical units 
that did not receive our intervention were also determined 
during the same time frames.
	 A data collection card was developed to document nurse, 
physician, and consensus fall risk assessments for measure-
ment purposes. Data recorded on the card included the fol-
lowing: (1) the admission Hendrich II Fall Risk Model score; 
(2) nurse fall risk assessment (not done, low risk, or at risk); 
(3) physician fall risk assessment (not done, low risk, or at 
risk); and (4) consensus fall risk designation. A card was to 
be completed by inpatient nurse coordinators for every ad-
mission to the neurology service within the first 24 hours.
	 Cards were first implemented on a trial basis between 
January and April 2008. On the basis of feedback from nurs-
es, adjustments were made to the cards to improve clarity 
and ease of use. Nurses also received instructions on how 
to correctly complete cards during this time. A revised card 
was introduced in April 2008, and completed cards were re-
viewed for accuracy. Once accuracy was ensured, data cards 
were collected from May 1, 2008, to February 28, 2009. No 
other changes were made to the fall risk assessment process 
or to the fall prevention measures used on the neurology in-
patient unit for at-risk patients during this time.

Statistical Analyses

Our primary outcome was the rate of falls on the inpatient 
neurology unit during the postimplementation period that 
extended from April 1, 2008, to December 31, 2009. Given 
that falls are rare events compared with the number of ad-
missions, the number of falls over time was assumed to fol-
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low a Poisson distribution. Ratios of 2 Poisson rates using 
preintervention and postintervention rates of falls on the 
neurology inpatient unit and of the combined rates of falls 
on the 6 control medical inpatient units during the same 
time frames were tested by using the uniformly most pow-
erful and unbiased test approach as described by Lehmann 
and Romano.17

	 Other outcomes were as follows: (1) the number of ad-
missions to the neurology unit identified as at risk for falls 
by the Hendrich II Fall Risk Model score, nurses, and phy-
sicians individually and after consensus; (2) the number of 
falls among patients designated as at risk by the Hendrich 
II Fall Risk Model score, nurses, and physicians individu-
ally and after consensus; (3) the number of times there was 
a discrepancy between the nurse and physician fall risk as-
sessments; (4) whether the nurse or physician assessment 
was more likely to determine the consensus admission fall 
risk designation; and (5) whether the addition of a physi-
cian fall risk assessment significantly increased the number 
of patients admitted to the neurology unit who were identi-
fied as at risk. These outcomes were reported as propor-
tions, and a 2-tailed χ2 test was used to compare propor-
tions between 2 groups. Admissions were considered an 
independent unit of analysis. All tests were 2-sided, and 
P<.05 was considered statistically significant.
	 Finally, we reviewed the data collection cards of the 
neurology inpatients who fell during the study period and 
had provided authorization for use of their medical records 
in research so that we could determine whether they had 
been identified as at risk for falls at admission by the Hen-
drich II Fall Risk Model score, nurse, or physician.

RESULTS

Falls, patient-days, and rates of falls for the neurology unit 
and 6 combined medical inpatient units before and after 
our intervention are shown in Table 1. The rate of falls 
during the 9 quarters before full implementation was 5.69 
falls per 1000 patient-days. The rate of falls during the 7 
quarters after full implementation was significantly lower 
at 4.12 falls per 1000 patient-days (P=.04). In contrast, the 

combined rate of falls on the 6 other medical units that did 
not receive our intervention showed no significant change 
during the same time frame (3.33 vs 2.99 falls per 1000 
patient-days; P=.24). Before our intervention, the rate of 
falls on the neurology inpatient unit was significantly high-
er than that on the other 6 medical units (5.69 vs 3.33 falls 
per 1000 patient-days; P<.001). After our intervention, this 
difference, while still significant, had decreased (4.12 vs 
2.99 falls per 1000 patient days; P=.03).
	 Data cards were collected from May 1, 2008, to Febru-
ary 28, 2009. During this period, there were 1191 admis-
sions to the neurology inpatient service. Our aim was to 
collect a data card for every admission. However, because 
of logistic barriers (eg, delays in restocking the supply of 
blank cards, cards not being completed within the first 24 
hours after admission), cards were completed for 647 ad-
missions (54.3%; Figure).
	 Of the 647 admissions for which a data card was available, 
a nurse fall risk assessment was performed in 615 (95.1%), 
a Hendrich II Fall Risk Model score was calculated in 607 
(93.8%), and a physician fall risk assessment was performed 
in 491 (75.9%). A complete fall risk assessment (Hendrich 
II Fall Risk Model score, nurse and physician assessments) 
was performed in 472 (72.9%). The median Hendrich II Fall 
Risk Model score of this group was 5 (range, 0-15; inter-
quartile range, 2-8), with 261 (55.3%) having a score of 5 
or more. Nurses identified more patients as at risk for falls 
(312/472; 66.1%) than a Hendrich II Fall Risk Model score 
of 5 or more would have alone (261/472; 55.3%; P=.001). 
Physicians identified a higher proportion of patients as at risk 
for falls (332/472; 70.3%) than did nurses (312/472; 66.1%), 
but this difference was not significant (P=.16).
	 Nurse, physician, and consensus risk designations for 
the 472 admissions with a complete fall risk assessment 
are shown in Table 2. Initial nurse and physician fall risk 
assessments were both low-risk in 92 (19.5%), were both 
at-risk in 264 (55.9%), and differed in 116 (24.6%). When 
discrepancies occurred, the physician usually changed his 
or her initial fall risk assessment to match that of the nurse 
(99/116; 85.3%). After consensus was reached, 325 pa-
tients (68.9%) were considered at risk for falls. Of these, 

TABLE 1. Rates of Falls Before and After Addition of an Admission Physician Fall Risk Assessment on the Neurology Inpatient Servicea

	 Preintervention January 1, 2006, to March 31, 2008	 Postintervention April 1, 2008, to December 31, 2009	
	 No. of 	 No. of	 Falls per 1000 	 No. of 	 No. of	 Falls per 1000 	 Comparison of
        Inpatient service 	 falls 	 patient-days 	 patient-days (95% CI)	 falls	  patient-days	 patient-days (95% CI)	 rate of fallsb

Neurology unit	 128	 22,492	 5.69 (4.75-6.77)	 65	 15,794	 4.12 (3.18-5.25)	 P=.04
Medical unitsc	 311	 93,491	 3.33 (2.97-3.72)	 223	 74,587	 2.99 (2.61-3.41)	 P=.24	
Comparison of rate of fallsb			   P<.001			   P=.03

a CI = confidence interval.  							        
b Poisson test.
c Six inpatient medical units comprising adult patients hospitalized on general internal medicine, gastrointestinal, and pulmonary services, none of which 
received our intervention.
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46 (14.2%) were originally identified as at risk by only the 
nurse, 15 (4.6%) by only the physician, and 264 (81.2%) by 
both the nurse and the physician. The number of additional 
patients ultimately identified as at risk for falls because of 
the addition of a physician fall risk assessment was not sta-
tistically significant (325/472 vs 310/472; P=.30).
	 Of the 472 admissions with a complete fall risk assess-
ment, 14 patients experienced a total of 15 falls: 13 patients 
fell once, and 1 patient fell twice during a single admission. 
The median Hendrich II Fall Risk Model score among 
these patients was 6 (range, 2-10; interquartile range, 4-9), 
and all had been identified as at risk for falls by the nurse, 
physician, or both (Table 2). The occurrence of falls ac-

cording to Hendrich II Fall Risk Model score, nurse, physi-
cian, and consensus fall risk designations is shown in Table 
3. The proportion of patients who fell was not significantly 
different in low-risk vs at-risk groups according to any in-
dividual assessment. However, when the consensus risk 
designation was used, the proportion of patients who fell 
was significantly higher in the at-risk group (P=.01).
	 Falls among the 175 neurology patients with an incom-
plete fall risk assessment at admission and the 544 for whom 
a data card was not completed are shown in the Figure. There 
was no significant difference in the number of patients who 
fell between those who did (18/647 [2.8%]) and those who 
did not (20/544 [3.7%]) have a completed data card (P=.41).

TABLE 2. Initial and Consensus Risk Designations of 472 Neurology Admissions With a Complete Fall Risk Assessmenta

		
	    Admission fall risk designations	 No. (%) of neurology 	 Median Hendrich II Fall Risk Model score 	 No. of 	 Total
Nurse	 Physician	 Consensus 	 admissions	 (total range, interquartile range)b 	 patients who fell	 No. of falls	
		
Low	 Low	 Low	   92 (19.5)	 2 (0-5, 1-3)	 0	 0
Low	 High	 Low	   53 (11.2)	 3 (0-13, 1-6)	 0	 0
High	 Low	 Low	   2 (0.4)		  0	 0
Low	 High	 High	 15 (3.2)		  2	 2
High	 Low	 High	 46 (9.7)		  3	 3
High	 High	 High	 264 (55.9)	 6 (1-15, 5-9)	 9	 10

a Consisted of a Hendrich II Fall Risk Model score and nurse and physician fall risk assessments.
b Possible scores range from 0-16; score of 5 or more indicates increased fall risk.1

1191 Patient admissions to the neurology inpatient 
 service between May 1, 2008 and February 28, 
 2009 (All targeted by our intervention)

647 Data card completed 544 Data card not completed

472 Complete fall risk assessment 
 performed (Hendrich II Fall Risk 
 Model score, nurse, and physician) 

175 Incomplete fall risk 
 assessment performed

6 Fall risk assessed by nurse and 
 physician (no Hendrich II Fall 
 Risk Model score calculated)
13 Fall risk assessed by 
 physician only
 

137 Fall risk assessed 
 by nurse only

19 No fall risk 
 assessment 
 

15 Falls among 14 patients 4 Falls among 3 patients 1 Fall in 1 patient 21 Falls among 
 20 patients

13 Fall risk assessed 
 by physician only

FIGURE. Study profile.
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DISCUSSION

This controlled pre-post quality improvement study shows 
that including physicians as a standard part of the process 
of fall risk assessment at admission is feasible and is as-
sociated with a durable reduction in the rate of falls in our 
inpatient neurology unit. The rates of falls on 6 other medi-
cal units showed no significant change during the same 
preimplementation and postimplementation time frames, 
suggesting that the reduced rate of falls on the neurology 
unit was not simply due to increased institutional aware-
ness of fall risk and prevention. The feasibility of our pro-
cess was established despite the heterogeneous nature of 
resident physicians rotating on our services; this was likely 
due to use of a standard electronic admission order tool to 
trigger the physician assessment process.
	 Most patients who fell during the postimplementation 
time frame had been identified as at risk for falls at admis-
sion. This supports previous studies that showed the predic-
tive value of fall risk assessment processes.14 Furthermore, 
significantly more patients fell in the at-risk group com-
pared with those in the low-risk group when the consensus 
risk designation was used, but not when the Hendrich II 
Fall Risk Model score, nurse, or physician risk designa-
tions were used alone. This provides evidence for the value 
of multidisciplinary fall risk assessment.
	 The observed reduction in the rate of falls could be due 
to a number of factors. First, physician history taking and 
physical examination may identify fall risk factors that are 
not readily apparent on a nursing assessment. However, 
addition of a physician fall risk assessment did not signifi-
cantly increase the number of patients identified as at risk, 
and few falls occurred in patients identified as at risk for 
falls only by a physician. Second, physicians may identify 
fall risk factors that are not included in the Hendrich II 
Fall Risk Model score. For example, a history of falls has 
been identified as a significant fall risk factor supported by 
Level A evidence,8 but it is not included in the Hendrich 
II Fall Risk Model score. Third, the presence of a physi-
cian fall risk assessment may serve as a “safety net” in the 
event that a nursing fall risk assessment is not performed 

TABLE 3. Falls Among Low-Risk and At-Risk Groups According to Source of Fall Risk Assessment

	 Risk designations among neurology admissions with a complete fall risk assessmenta (n=472)	
	 Low risk	 At risk		
      Fall risk assessment	 Total No.	 No. (%) of patients who fell 	 Total No.	 No. (%) of patients who fell	 P valueb

	
Hendrich II Fall Risk Model score	 211	 5 (2.4)	 261	 9 (3.4)	 .47
Nurse	 160	 2 (1.3)	 312	 12 (3.8)	 .12
Physician	 140	 3 (2.1)	 332	 11 (3.3)	 .49
Consensus	 147	 0 (0.0)	 325	 14 (4.3)	 .01

a Consisted of a Hendrich II Fall Risk Model score and nurse and physician fall risk assessments.
b χ2 test.

or as a prompt that reminds nurses to complete their fall 
risk assessment. Fourth, asking physicians to consider fall 
risk at admission may alter their subsequent medical deci-
sion making and prescribing patterns in ways that reduce 
fall risk. This was not specifically measured in our study 
but is worthy of further investigation. Finally, adding a 
physician fall risk assessment might heighten the overall 
awareness of fall risk and prevention among the entire 
health care team, although this effect would be difficult to 
measure.
	 Our study has a number of limitations. First, it is pos-
sible that the reduced rate of falls was not due to our inter-
vention but instead reflected a change in compliance with 
the event reporting process. However, other event types 
that are routinely tracked on the neurology inpatient unit 
did not decrease during the same time interval, making 
this unlikely. Likewise, no changes were made to the fall 
prevention measures used for patients at risk. Second, the 
administrative data used to determine rates of falls do not 
include demographic or other clinical information. Thus, 
we cannot exclude the possibility that clinical differences 
between patients admitted before and after our interven-
tion could have influenced rates of falls. However, the 
clear temporal relationship between the introduction of 
our intervention and the downward trend in patient falls 
argues against this, and no changes have been made in the 
neurology admission processes that would favor admis-
sion of patients with lower fall risk. Likewise, although we 
specifically chose those medical services that were most 
similar to our neurology service as our control group, it is 
possible that clinical differences between neurology and 
other medical inpatients could have also influenced rates 
of falls. Finally, it is possible that the process of complet-
ing data collection cards affected the postintervention rate 
of falls. However, we think this is unlikely because the 
reduced rate of falls persisted after discontinuation of data 
card collection. Furthermore, our intervention targeted all 
patients on the neurology unit, and there was no signifi-
cant difference in the number of patients who fell between 
those who did and those who did not have a completed 
data card.
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	 Physician participation in the fall risk assessment pro-
cess at admission was lower than expected, given place-
ment of a required order on the neurology electronic order 
set. On further investigation, we determined that this likely 
resulted from the lack of a force-functioning feature in the 
electronic ordering system to prevent the use of nonneurol-
ogy admission order sets for neurology inpatients. Some 
resident physicians rotating on the neurology service were 
from nonneurology training programs and were accus-
tomed to using other institutional general admission order 
sets. This could be addressed in the future by electronically 
enforcing the use of department-specific order sets or by 
making the physician fall risk assessment order a standard 
part of all electronic admission order sets.

CONCLUSION

The results of this study indicate that a multidisciplinary 
approach to fall risk assessment can lead to a reduction 
in inpatient falls. Advantages of this approach include its 
simplicity, low cost, and easy applicability to other inpa-
tient settings. However, to be successful, any assessment 
of fall risk must be combined with effective fall prevention 
measures. Although among the most commonly used, in-
terventions such as fall risk identification bracelets,18 low-
ered beds,19 bed alarm systems,20 bed rails and restraints 
(or their removal),21 and medication reviews22 do not 
prove effective when studied in isolation. Rather, existing 
evidence suggests that multifaceted (eg, using a variety of 
fall prevention measures in combination)23 and multidis-
ciplinary24 interventions that specifically target individual 
fall risk factors25,26 are required to reduce inpatient falls. 
Direct supervision27 and making nursing rounds hourly or 
every 2 hours28 also show promise as effective fall preven-
tion strategies.
	 Given the high percentage of neurologic inpatients iden-
tified as at risk for falls by all our screening methods, an 
argument could be made for the use of universal fall pre-
cautions on neurology inpatient units. Consideration could 
also be given to using an “opt-out” approach that assumes 
neurology inpatients are at risk for falls and uses screening 
tools to instead identify those not at risk. Nevertheless, it 
would remain important to identify patients at highest risk 
so the time and resources required for more intensive fall 
prevention measures could be optimally allocated.

We acknowledge Loreene K. Caswell, RN, Connie L. Krueger, 
RN, Tammy R. Mathias, RN, Terri L. McKenzie, RN, Denise A. 
Pyfferoen, RN, and Kathleen M. Spoo, RN, for completing data 
collection cards; Mark S. Fratzke, RN, for help in project con-
ceptualization; Anna M. Halvorson, RN, for compiling falls data; 
and Julie M. Yost for adding the physician fall risk assessment 
order to the neurology electronic admission order set.
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