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•  Hospitals and medical homes have taken significant measures to 
reduce the risk of patient falls.1-4  

•  Falls remain the most commonly reported incident affecting 
patients inside of health care facilities.5,6  

•  Most falls result in no or only minor injuries, but they have the 
potential to cause serious injuries and death.7  

•  These events can change the course of a patient’s treatment and 
lengthen their hospital stay, increasing the risk of adverse 
outcomes and total cost of hospital treatment.8 

•  Advanced age and male gender are two key demographics that 
predispose hospital inpatients to falling.7,9-12 

•  Elimination-related activities (getting in/out of bed, ambulating 
to/from the bathroom, sitting/standing up from the toilet) have 
been emphasized as contributory to inpatient falls.7,9,10,13 

•  Several classes of medications14,15 and patient comorbidities16,17 
have also been shown to contribute to falls. 

•  Amongst orthopedic postoperative inpatients, those who received 
total knee arthroplasty (TKA) or total hip arthroplasty were more 
likely to fall than all other musculoskeletal procedures.13 

•  Studies have suggested that continuous postoperative analgesia 
via peripheral nerve catheter or non-continuous single-shot 
administration may be a predisposing factor to falls in these 
patients.13,18 

•  Peripheral nerve blockade has been shown to be a superior 
modality for postoperative pain management in these patients, 
with a higher level of patient satisfaction than epidural 
analgesia19 and a longer duration of action that reduces the need 
for adjunctive opioid therapy.20-22 

•  No studies have been found that compare types of peripheral 
nerve blockade with individual patient characteristics in the 
event of an in-hospital fall during the postoperative period. 

STUDY AIM: Comparative statistical analysis of inpatient falls after 
TKA to determine significance of patient characteristics, 
comorbidities, medications, and types peripheral nerve blockade 
present in the event of an in-hospital fall during the postoperative 
period. 
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RESULTS	
   DISCUSSION	
  
•  Patients taking beta-blockers and patients with coronary artery 

disease were both associated with significantly increased odds of 
falling during the postoperative period following TKA (3.548 and 
4.192, respectively).   

•  A limitation of this study is determining the extent of overlap 
between patients on beta-blockers and patients with coronary 
artery disease, given that beta-blockers are a mainstay of 
treatment for coronary artery disease.23  

•  Other patient characteristics that were not significant but were 
associated with falls were increased age, hypertension, transient 
ischemic attack, and end-stage renal disease.   

•  Diarrhea was also associated with falling, however, it was not 
included in analyses because there were only two patients with 
diarrhea in the patient set. 

•  None of the different types of peripheral nerve blocks showed an 
increased odds of falling during the postoperative period.  This 
may be attributed to heightened vigilance by providers and 
success of preexisting safety protocols during the postoperative 
period. 

 
Future directions: expand patient set for more robust analyses; 
test variables against control patients who did not receive 
peripheral nerve blocks following TKA; develop fall-risk 
stratification system for postoperative patients with lower limb 
peripheral nerve blocks. 

REFERENCES	
  
1.  Choi M, Hector M. Effectiveness of intervention programs in preventing falls: a systematic review of recent 10 years and meta-analysis. J 

Am Med Dir Assoc. 2012;13(2):188.e13-21.  
2.  Coussement J, De paepe L, Schwendimann R, Denhaerynck K, Dejaeger E, Milisen K. Interventions for preventing falls in acute- and 

chronic-care hospitals: a systematic review and meta-analysis. J Am Geriatr Soc. 2008;56(1):29-36.  
3.  Johnson RL, Duncan CM, Ahn KS, Schroeder DR, Horlocker TT, Kopp SL. Fall-prevention strategies and patient characteristics that impact 

fall rates after total knee arthroplasty. Anesth Analg. 2014;119(5):1113-8.  
4.  Morse JM. Enhancing the safety of hospitalization by reducing patient falls. Am J Infect Control. 2002;30(6):376-80.  
5.  Morgan VR, Mathison JH, Rice JC, Clemmer DI. Hospital falls: a persistent problem. Am J Public Health. 1985;75(7):775-7.  
6.  Mandl LA, Lyman S, Quinlan P, Bailey T, Katz J, Magid SK. Falls among patients who had elective orthopaedic surgery: a decade of 

experience from a musculoskeletal specialty hospital. J Orthop Sports Phys Ther. 2013;43(2):91-6.  
7.  Hitcho EB, Krauss MJ, Birge S, et al. Characteristics and circumstances of falls in a hospital setting: a prospective analysis. J Gen Intern 

Med. 2004;19(7):732-9.  
8.  Bates DW, Pruess K, Souney P, Platt R. Serious falls in hospitalized patients: correlates and resource utilization. Am J Med. 1995;99(2):

137-43.  
9.  Fischer ID, Krauss MJ, Dunagan WC, et al. Patterns and predictors of inpatient falls and fall-related injuries in a large academic hospital. 

Infect Control Hosp Epidemiol. 2005;26(10):822-7.  
10.  Anderson C, Dolansky M, Damato EG, Jones KR. Predictors of Serious Fall Injury in Hospitalized Patients. Clin Nurs Res. 2014;24(3):

269-83.  
11.  Kerzman H, Chetrit A, Brin L, Toren O. Characteristics of falls in hospitalized patients. J Adv Nurs. 2004;47(2):223-9.  
12.  Lakatos BE, Capasso V, Mitchell MT, et al. Falls in the general hospital: association with delirium, advanced age, and specific surgical 

procedures. Psychosomatics. 2009;50(3):218-26.  
13.  Ackerman DB, Trousdale RT, Bieber P, Henely J, Pagnano MW, Berry DJ. Postoperative patient falls on an orthopedic inpatient unit. J 

Arthroplasty. 2010;25(1):10-4.  
14.  Woolcott JC, Richardson KJ, Wiens MO, et al. Meta-analysis of the impact of 9 medication classes on falls in elderly persons. Arch Intern 

Med. 2009;169(21):1952-60. 
15.  Hartikainen S, Lonnroos E, Louhivuori K. Medication as a risk factor for falls: Critical systematic review. J Gerontol A Biol Sci Med Sci. 

2007;62A(10):1172-81. 
16.  Wallace C, Reiber GE, LeMaster J, et al. Incidence of falls, risk factors for falls, and fall-related fractures in individuals with diabetes 

and a prior foot ulcer. Diabetes Care. 2002;25(11):1983-6. 
17.  Jorgensen TSH, Hansen AH, Sahlberg M, et al. Falls and comorbidity: The pathway to fractures. Scand J Public Healt. 2014;42(3):287-94. 
18.  Sharma S, Iorio R, Specht LM, Davies-lepie S, Healy WL. Complications of femoral nerve block for total knee arthroplasty. Clin Orthop 

Relat Res. 2010;468(1):135-40.  
19.  Fowler SJ, Symons J, Sabato S, Myles PS. Epidural analgesia compared with peripheral nerve blockade after major knee surgery: a 

systematic review and meta-analysis of randomized trials. Br J Anaesth. 2008;100(2):154-64.  
20.  Stein BE, Srikumaran U, Tan EW, Freehill MT, Wilckens JH. Lower-extremity peripheral nerve blocks in the perioperative pain 

management of orthopaedic patients: AAOS exhibit selection. J Bone Joint Surg Am. 2012;94(22):e167.  
21.  Tran DQ, Clemente A, Finlayson RJ. A review of approaches and techniques for lower extremity nerve blocks. Can J Anaesth. 

2007;54(11):922-34.  
22.  Navas AM, Gutiérrez TV, Moreno ME. Continuous peripheral nerve blockade in lower extremity surgery. Acta Anaesthesiol Scand. 

2005;49(8):1048-55. 
23.  Andersson C, Shilane D, Go AS, et al. β-blocker therapy and cardiac events among patients newly diagnosed coronary heart disease. J 

Am Coll Cardiol. 2014;64(3):247-52. 

 Acknowledgements	
  
•  Thank you to Dr. Guangzhi Qu, Associate Professor of Computer Science and 

Engineering at Oakland University for tracking down several crucial pieces of data 
and managing the APSiS database. 

•  Thank you to Michelle Jankowski, Biostatistician at Oakland University William 
Beaumont School of Medicine for performing the statistical analyses for this 
project. 

•  Thank you to Tracy Wunderlich, Director of Research Training at Oakland 
University William Beaumont School of Medicine for connecting many of the dots 
in contacting and remaining in communication with hospital personnel for IRB 
approval and data collection. 

•  All patients who received TKA from January 2013 – March 2014 in 
our 520-bed community hospital were included in retrospective 
data mining from their electronic medical record (EMR). 

•  Patients with a history of falls prior to TKA as evidenced in their 
EMR data were excluded from analysis. 

•  TKA patients without matching nerve block data found in the 
peripheral anesthesia records database were excluded from 
analysis. 

•  Age, sex, body mass index (BMI), comorbidities, medications, 
preoperative ASA status, and peripheral nerve block information 
were collected for each patient from EMR and peripheral 
anesthesia records data. 

•  Patients who fell after receiving TKA were identified in a 
database for all inpatient falls managed by nursing staff. 

•  Univariate logistic models for falls were performed on all 
variables with significance at p<0.05 using SAS statistical 
software (Cary, NC). 

•  Multivariate logistic models for falls were performed with 
combinations of variables that had univariate p<0.2. 
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      *Multivariate analysis is not displayed because none of the variables remained significant in the logistic model. 

  

Variables Did not fall 
(N=484) 

Fell 
(N=17) 

Age (years)* 67.9 ± 9.7 71.3 ± 7.7 

Sex 
Female 306 (97.1%) 9 (2.9%) 

Male 178 (95.7%) 8 (4.3%) 

BMI 33.7 ± 7.0 33.7 ± 7.9 

Comorbidities 

Obesity 317 (96.9%) 10 (3.1%) 

Anxiety state 69 (94.5%) 4 (5.5%) 

Depression 77 (97.5%) 2 (2.5%) 

Anemia 223 (96.1%) 9 (3.9%) 

Hypertension* 338 (95.8%) 15 (4.2%) 

Atrial fibrillation 56 (96.6%) 2 (3.4%) 

Coronary artery disease *** 69 (90.8%) 7 (9.2%) 

Peripheral vascular 
disease 41 (95.3%) 2 (4.7%) 

Transient ischemic 
attack** 18 (85.7%) 3 (14.3%) 

End-stage renal disease* 2 (66.7%) 1 (33.3%) 

Medications 

Antidepressant 121 (96.0%) 5 (4.0%) 

Anxiolytic 171 (96.1%) 7 (3.9%) 

Non-narcotic analgesic 431 (96.2%) 17 (3.8%) 

Antihypertensive 282 (95.6%) 13 (4.4%) 

β-blocker*** 195 (94.2%) 12 (5.8%) 

Calcium channel blocker 121 (96.0%) 5 (4.0%) 

ASA status 

2 261 (97.4%) 7 (2.6%) 

3 162 (96.4%) 6 (3.6%) 

4 6 (100%) 0 (0.0%) 

Location Did not fall  
(N=484) 

Fell 
(N=17) 

1st Nerve Block 

Femoral 474 (96.5%) 17 (3.5%) 

Adductor canal 3 (100%) 0 (0.0%) 

Lumbar plexus 3 (100%) 0 (0.0%) 

Popliteal 2 (100%) 0 (0.0%) 

Tibial 1 (100%) 0 (0.0%) 

2nd Nerve Block 

Femoral 5 (83.3%) 1 (16.7%) 

Popliteal 9 (100%) 0 (0.0%) 

Sciatic 5 (100%) 0 (0.0%) 

TAP 1 (50.0%) 1 (50.0%) 

Tibial 61 (95.3%) 3 (4.7%) 
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Patient Characteristics Peripheral Nerve Blocks 
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  (years)	
   HTN	
   CAD	
   TIA	
   ESRD	
   β-­‐blocker	
  

Variables Odds Ratio 95% CI p-value 

Age (years)* 1.040 (0.99, 1.10) 0.1433 

Sex Female vs. Male 1.527 (0.50, 4.55) 0.5362 

BMI 0.999 (0.93, 1.07) 0.9921 

Comorbidities 

Obesity 0.753 (0.25, 2.38) 0.7413 

Anxiety state 1.848 (0.43, 6.21) 0.4505 

Depression 0.705 (0.08, 3.13) 0.9631 

Anemia 1.316 (0.44, 3.99) 0.7531 

Hypertension* 3.234 (0.74, 29.51) 0.1593 

Atrial fibrillation 1.019 (0.11, 4.57) 1.0000 

Coronary artery 
disease*** 4.192 (1.31, 12.68) 0.0154 

Peripheral vascular 
disease 1.439 (0.15, 6.54) 0.8753 

Transient ischemic 
attack** 5.509 (0.93, 22.41) 0.0591 

End-stage renal 
disease* 14.783 (0.24, 297.9) 0.1971 

Medications 

Antidepressant 1.249 (0.34, 3.91) 0.8639 

Anxiolytic 1.281 (0.41, 3.80) 0.7960 

Non-narcotic 
analgesic 2.928 (0.62, I) 0.2892 

Antihypertensive 2.325 (0.70, 9.93) 0.2076 

β-blocker*** 3.548 (1.14, 13.06) 0.0258 

Calcium channel 
blocker 1.249 (0.34, 3.91) 0.8639 

ASA status 3 vs. 2 1.380 (0.38, 4.89) 0.7627 

* * *


