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5 Leading Causes of Nonfatal Injury, 
United States -2011 

Age Groups  

Rank  <1  1-4  5-9  10-14  15-24  25-34  35-44  45-54  55-64  65+  All Ages  
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Office of Statistics and Programming, National Center for Injury Prevention and Control, CDC  

NEISS All Injury Program operated by the Consumer Product Safety Commission  (CPSC).  

http://webappa.cdc.gov/cgi-bin/broker.exe?_service=v8prod&_server=app-v-ehip-wisq.cdc.gov&_port=5082&_sessionid=TzIvUBYxM52&_program=wisqnf.nfipercents.sas&_service=v8prod&age1=0&age2=0&agetext=<1&intent=0&_debug=0 
http://webappa.cdc.gov/cgi-bin/broker.exe?_service=v8prod&_server=app-v-ehip-wisq.cdc.gov&_port=5082&_sessionid=TzIvUBYxM52&_program=wisqnf.nfipercents.sas&_service=v8prod&age1=1&age2=4&agetext=1-4&intent=0&_debug=0 
http://webappa.cdc.gov/cgi-bin/broker.exe?_service=v8prod&_server=app-v-ehip-wisq.cdc.gov&_port=5082&_sessionid=TzIvUBYxM52&_program=wisqnf.nfipercents.sas&_service=v8prod&age1=1&age2=4&agetext=1-4&intent=0&_debug=0 
http://webappa.cdc.gov/cgi-bin/broker.exe?_service=v8prod&_server=app-v-ehip-wisq.cdc.gov&_port=5082&_sessionid=TzIvUBYxM52&_program=wisqnf.nfipercents.sas&_service=v8prod&age1=1&age2=4&agetext=1-4&intent=0&_debug=0 
http://webappa.cdc.gov/cgi-bin/broker.exe?_service=v8prod&_server=app-v-ehip-wisq.cdc.gov&_port=5082&_sessionid=TzIvUBYxM52&_program=wisqnf.nfipercents.sas&_service=v8prod&age1=5&age2=9&agetext=5-9&intent=0&_debug=0 
http://webappa.cdc.gov/cgi-bin/broker.exe?_service=v8prod&_server=app-v-ehip-wisq.cdc.gov&_port=5082&_sessionid=TzIvUBYxM52&_program=wisqnf.nfipercents.sas&_service=v8prod&age1=5&age2=9&agetext=5-9&intent=0&_debug=0 
http://webappa.cdc.gov/cgi-bin/broker.exe?_service=v8prod&_server=app-v-ehip-wisq.cdc.gov&_port=5082&_sessionid=TzIvUBYxM52&_program=wisqnf.nfipercents.sas&_service=v8prod&age1=5&age2=9&agetext=5-9&intent=0&_debug=0 
http://webappa.cdc.gov/cgi-bin/broker.exe?_service=v8prod&_server=app-v-ehip-wisq.cdc.gov&_port=5082&_sessionid=TzIvUBYxM52&_program=wisqnf.nfipercents.sas&_service=v8prod&age1=10&age2=14&agetext=10-14&intent=0&_debug=0 
http://webappa.cdc.gov/cgi-bin/broker.exe?_service=v8prod&_server=app-v-ehip-wisq.cdc.gov&_port=5082&_sessionid=TzIvUBYxM52&_program=wisqnf.nfipercents.sas&_service=v8prod&age1=10&age2=14&agetext=10-14&intent=0&_debug=0 
http://webappa.cdc.gov/cgi-bin/broker.exe?_service=v8prod&_server=app-v-ehip-wisq.cdc.gov&_port=5082&_sessionid=TzIvUBYxM52&_program=wisqnf.nfipercents.sas&_service=v8prod&age1=10&age2=14&agetext=10-14&intent=0&_debug=0 
http://webappa.cdc.gov/cgi-bin/broker.exe?_service=v8prod&_server=app-v-ehip-wisq.cdc.gov&_port=5082&_sessionid=TzIvUBYxM52&_program=wisqnf.nfipercents.sas&_service=v8prod&age1=15&age2=24&agetext=15-24&intent=0&_debug=0 
http://webappa.cdc.gov/cgi-bin/broker.exe?_service=v8prod&_server=app-v-ehip-wisq.cdc.gov&_port=5082&_sessionid=TzIvUBYxM52&_program=wisqnf.nfipercents.sas&_service=v8prod&age1=15&age2=24&agetext=15-24&intent=0&_debug=0 
http://webappa.cdc.gov/cgi-bin/broker.exe?_service=v8prod&_server=app-v-ehip-wisq.cdc.gov&_port=5082&_sessionid=TzIvUBYxM52&_program=wisqnf.nfipercents.sas&_service=v8prod&age1=15&age2=24&agetext=15-24&intent=0&_debug=0 
http://webappa.cdc.gov/cgi-bin/broker.exe?_service=v8prod&_server=app-v-ehip-wisq.cdc.gov&_port=5082&_sessionid=TzIvUBYxM52&_program=wisqnf.nfipercents.sas&_service=v8prod&age1=25&age2=34&agetext=25-34&intent=0&_debug=0 
http://webappa.cdc.gov/cgi-bin/broker.exe?_service=v8prod&_server=app-v-ehip-wisq.cdc.gov&_port=5082&_sessionid=TzIvUBYxM52&_program=wisqnf.nfipercents.sas&_service=v8prod&age1=25&age2=34&agetext=25-34&intent=0&_debug=0 
http://webappa.cdc.gov/cgi-bin/broker.exe?_service=v8prod&_server=app-v-ehip-wisq.cdc.gov&_port=5082&_sessionid=TzIvUBYxM52&_program=wisqnf.nfipercents.sas&_service=v8prod&age1=25&age2=34&agetext=25-34&intent=0&_debug=0 
http://webappa.cdc.gov/cgi-bin/broker.exe?_service=v8prod&_server=app-v-ehip-wisq.cdc.gov&_port=5082&_sessionid=TzIvUBYxM52&_program=wisqnf.nfipercents.sas&_service=v8prod&age1=35&age2=44&agetext=35-44&intent=0&_debug=0 
http://webappa.cdc.gov/cgi-bin/broker.exe?_service=v8prod&_server=app-v-ehip-wisq.cdc.gov&_port=5082&_sessionid=TzIvUBYxM52&_program=wisqnf.nfipercents.sas&_service=v8prod&age1=35&age2=44&agetext=35-44&intent=0&_debug=0 
http://webappa.cdc.gov/cgi-bin/broker.exe?_service=v8prod&_server=app-v-ehip-wisq.cdc.gov&_port=5082&_sessionid=TzIvUBYxM52&_program=wisqnf.nfipercents.sas&_service=v8prod&age1=35&age2=44&agetext=35-44&intent=0&_debug=0 
http://webappa.cdc.gov/cgi-bin/broker.exe?_service=v8prod&_server=app-v-ehip-wisq.cdc.gov&_port=5082&_sessionid=TzIvUBYxM52&_program=wisqnf.nfipercents.sas&_service=v8prod&age1=45&age2=54&agetext=45-54&intent=0&_debug=0 
http://webappa.cdc.gov/cgi-bin/broker.exe?_service=v8prod&_server=app-v-ehip-wisq.cdc.gov&_port=5082&_sessionid=TzIvUBYxM52&_program=wisqnf.nfipercents.sas&_service=v8prod&age1=45&age2=54&agetext=45-54&intent=0&_debug=0 
http://webappa.cdc.gov/cgi-bin/broker.exe?_service=v8prod&_server=app-v-ehip-wisq.cdc.gov&_port=5082&_sessionid=TzIvUBYxM52&_program=wisqnf.nfipercents.sas&_service=v8prod&age1=45&age2=54&agetext=45-54&intent=0&_debug=0 
http://webappa.cdc.gov/cgi-bin/broker.exe?_service=v8prod&_server=app-v-ehip-wisq.cdc.gov&_port=5082&_sessionid=TzIvUBYxM52&_program=wisqnf.nfipercents.sas&_service=v8prod&age1=55&age2=64&agetext=55-64&intent=0&_debug=0 
http://webappa.cdc.gov/cgi-bin/broker.exe?_service=v8prod&_server=app-v-ehip-wisq.cdc.gov&_port=5082&_sessionid=TzIvUBYxM52&_program=wisqnf.nfipercents.sas&_service=v8prod&age1=55&age2=64&agetext=55-64&intent=0&_debug=0 
http://webappa.cdc.gov/cgi-bin/broker.exe?_service=v8prod&_server=app-v-ehip-wisq.cdc.gov&_port=5082&_sessionid=TzIvUBYxM52&_program=wisqnf.nfipercents.sas&_service=v8prod&age1=55&age2=64&agetext=55-64&intent=0&_debug=0 
http://webappa.cdc.gov/cgi-bin/broker.exe?_service=v8prod&_server=app-v-ehip-wisq.cdc.gov&_port=5082&_sessionid=TzIvUBYxM52&_program=wisqnf.nfipercents.sas&_service=v8prod&age1=65&age2=85&agetext=65+&intent=0&_debug=0 
http://webappa.cdc.gov/cgi-bin/broker.exe?_service=v8prod&_server=app-v-ehip-wisq.cdc.gov&_port=5082&_sessionid=TzIvUBYxM52&_program=wisqnf.nfipercents.sas&_service=v8prod&age1=.&age2=.&agetext=AllAges&intent=0&_debug=0 
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Causes of DALYs 1990 and 2010 – High 
income North America (Lancet, 2012) 
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~7.5% of total U.S. workforce is employed in restaurants 
 (~9.5 million workers, BLS, 2011) 

 Change in employment from 2008-18
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Specific Aims 

• Aim I 

 To describe slipping and floor cleaning experience in limited 
service restaurant workers 

  

• Aim II 

To examine the effects of floor-surface characteristics, slip-    
resistant shoe and floor cleaning frequency on risk of 
slipping. 
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Study Design: Prospective cohort, 
nested case-crossover arm 

Timeline for exposure and outcome information 
collection (selected variables) 

Baseline 

Surface 
Characteristics  

(Roughness, COF) 

Shoes 

Floor Cleaning 
Frequency 

Week 1 

Slip 

Hours Worked 

Week 2 

Slip 

Hours Worked 

Week 12 
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Study Population 

• 36 restaurants from 6 states  
– 10 chain A  

– 13 chain B 

– 13 chain C  

• Main menu:               &    

 

• Study data collection from 2007 to 2009 

 

• 475 participants 

– Approximately 13 participants per restaurant 
(range 5-18) 

http://saintjudeblog.soberforever.net/wp-content/uploads/2012/05/RI2226_1i4615french_fries.jpg
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Rate of slipping 

• Total number of slips = 1168  and falls = 60 

• Total number of hours worked = 105,240 

• 34.5 slips per full-time employee (2000 hrs) per year 
 

 

 

 

• Variation of mean individual slipping rate between 

restaurants 

– Range: 0.02 – 2.49, Interquartile Range: 0.26 -1.04 

 
 

1.14 falls/2000 hrs. 1.07 falls/2000 hrs* 

* Assuming Poisson distribution and 2.5 hours time at risk each day 
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Qualitative Assessment of Slipping 
Hazards 

• Loading fries in fryer across the 

walkway 

• Overflowing sink 

• Recessed drains in the floor 

• Slope between freezer and 

cooler 

• Ineffective ventilation 

 

 



11 



12 

Exposure Assessment 

 Surface roughness (Rpm and Ra )  
and Coefficient of friction (COF) 

 3 tiles in 8 zones in each restaurant  

 Mean roughness and COF for each  restaurant 

 

 

 

 Slip-resistant status of the shoe was determined by 
the ‘slip resistant’ marking on the sole  

 Managers - the frequency of cleaning the entire 
kitchen floor every day 
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Statistical analysis 

• A generalized estimating equation model with a 
compound symmetry covariance structure 

• Negative Binomial regression was used to 
calculate rate ratios and their 95% CIs 

Restaurants  

      

Individuals 

   

Compound Symmetry 

r 

r 

1 

1 2 3 

r 
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Results – Fixed Factors 

Unadjusted Adjusted* 

RR 95% CI RR 95% CI 

Slip-resistant shoes 0.37 0.26 0.53 0.46 0.34 0.63 

COF (0.1) 0.66 0.54 0.82 0.79 0.66 0.95 

Ra (1 μm) 1.04 0.87 1.25 

Rpm (5 μm ) 0.99 0.81 1.21 

Daily floor cleaning 

frequency  

0.88 0.79 0.99 

Notes: 

• Adjusted for age, gender, BMI, education, job tenure, primary language 
and chain 

• Interaction effect between COF and slip-resistant shoes was not 
statistically significant 
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Friction 

• One of the few analytic studies to examine COF in 
active work environments 

 

• Average COF values (0.67, range 0.45 –  0.86) and 
association with slipping were similar to those found in 
the previous study 

(Courtney, Verma et al., 2010) 

 

• OSHA, in a non-mandatory guideline, suggests a COF 
of 0.5 as safe for walking 

– Restaurant workers reported high rate of slipping at average 
COF values generally considered “safe” 

– No absolute cutoff  
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Cost-benefit Analysis - Shoes 

 A study published in 1995 estimated workers’ 
compensation loss from injuries due to STF to be about 
$116 per worker in the restaurant industry (Leamon and Murphy, 

1995) 

 

 If slip-resistant shoes are provided and the rate of slipping 
and thus injuries from STF is reduced by 50%, $58 will be 
saved per worker. 

 

 The cost of $30/pair slip-resistant shoes would represent a 
saving of approximately $2 for each dollar invested. 
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Overall Summary 

• Rate of slips and falls are high in limited service 
restaurants 

 

• Three potential prevention approaches: 

1) Reduce floor contamination by improving work processes 

2) High slip resistance floor – selection and maintenance 

3) Use of slip-resistant shoes 
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