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Description of the Problem

Slips, trips and falls (STF) globally represent the third leading 
cause of disability1 and 15% of all accidental deaths, second 
only to automobile fatalities in the United States.2 Over one 
million American suffer a slip, trip or fall injury each year. 
Falls account for over 8 million hospital emergency room 
visits, representing the leading cause of visits (21.3%) x. STF 
represent the majority of work related accidents across all 
industries. STF can cause back injuries, sprains, contusions, 
fractures, broken bones, severe head injuries, paralysis, 
and fatalities.3 Proper selection and maintenance of floor 
materials are preventive strategies to minimize the risk of STF 
and the associated injuries.

What is the difference between a slip, a trip or a fall? Not 
much if you are injured and suffering pain. However, in reality, 
there are some pretty significant differences. A slip occurs 
when there is too little friction between your feet and the floor 
surface resulting in a loss of balance. Wet surfaces are a 
common example of cause and effect. Trips occur when one’s 
foot strikes an object and the momentum throws the person 
off balance; for instance, tripping over an electrical cord. The 
act of falling is defined as a move downward, typically rapidly 
and freely without control.4 However, a fall is also defined by 
the Centers for Medicare and Medicaid Services (CMS) as 
unintentionally coming to rest on the ground, floor, or a lower 
level,5 with no consideration for speed and distance.

Falls are serious and costly. One out of five falls causes a 
serious injury, such as broken bones or head injuries. In fact, falls 
are the most common cause of traumatic brain injuries (TBI).6 
Each year, over 800,000 people are hospitalized because of a 
fall injury, most often from a head injury or hip fracture.7  Adjusted 
for inflation, the direct medical costs for fall injuries are $50 billion 
each year, 6 with hospital costs accounting for two-thirds of the 
total costs. 

For the faller, costs are not limited to dollars. Depending on the 
severity of the injury from a fall, quality of life may be impacted by 
pain, temporary or permanent disability, depression and death6. 
Financially, fallers may have lost wages, out-of-pocket expenses, 
and health and rehabilitation expenses not covered by insurance. 

Hazards and Risk Assessment

There are common factors that contribute to slips, trips and 
falls leading to injuries.3

Individual factors are:

• Age

• Physical condition and fatigue, lower body weakness

• Stress or illness, difficulties with walking or balance, 
how steady one is on his/her feet

• Failing eyesight

• Wearing inappropriate, loose, or poor-fitting footwear

• The effects of medications; Vitamin D deficiency

Behavioral factors that contribute to increased risk for 
falling are:

• Carrying or moving cumbersome objects (or too many 
objects at one time)

• Not paying attention to surroundings or distracted 
while walking

• Being in a hurry and rushing

Environmental conditions that increase risk of slips and trips are:

• Poor lighting

• Glare and shadows

• Noise

• Wet or oily floors

• Lack of grab bars and railings 

Floors and flooring materials contribute directly to more than two 
million fall injuries each year, according to the Consumer Product 
Safety Commission (CPSC). The National Floor Safety Institute 
(NFSI) report that 55% of slips, trips and falls are attributed to 
walking surfaces. Factors related to flooring include:8
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• Contaminants on the floor (water, grease, oil, fluid, food)

• Changes in floor levels

• Transitions in same level flooring

• Improper use of floor mats and runners

• Damaged warped, buckled and uneven flooring surfaces

• Protruding nails and boards, holes and depressions in 
working surfaces, and step-risers on stairs that are not 
uniform in height.2

Industry Impacts

The business case for safety in the workplace is compelling. 
Twenty percent of all workplace injuries are caused slips, trips, 
and falls.2 In 2015, more than 6,500 employees were injured in 
the workplace by slips, trips, and falls. Though not a primary 
cause of fatal occupational injuries, STF does represent the 
primary cause of lost days from work. Slips, trip and fall injuries 
cost employers approximately $40,000 per incident.10B

Additionally, there may be a loss of productivity, increased 
insurance premiums, and the cost associated with replacing 
and training the injured employee – all affecting the bottom line 
of any business. 

Office workers are 2.5 times more likely to suffer a disabling 
injury from a fall than non-office workers. STF injuries that 
cause an employee to miss six or more days of work are 
second only to overexertion injuries and cost employers 
$11.36B annually.

The number of healthcare employees injured due to an STF 
was 90% greater than the average rate for all other private 
industries combined,1 resulting in lost workdays, reduced 
productivity, worker compensation claims, and diminished 
ability to care for patients. Compared to other injuries, STFs 
accounted for the largest proportion of lost time injuries to 
healthcare workers (21%) with falling being the most common 
type of accident.9,10 A patient fall is considered to be “never 
event,” an event that should never occur that is serious and 
usually preventable. CMS no longer reimburses the costs of 
a fall in a healthcare facility, so the burden falls to the hospital 
organization. .Patient falls are high-cost and high-volume, 
accounting for at least 70% of hospital patient accidents, 
and result in higher-paying diagnosis related group (DRG) 
designation. Patients who fall may require extended stays, 
more tests, additional procedures, and extra monitoring.13

Falls are a major problem in frail older people aging in place 
or residing in senior living facilities, often resulting in serious 
injuries, such as hip fractures and head traumas; and may 
influence the life expectancy of the faller.14 Half of all adults 
over 65 who are hospitalized for hip fractures cannot return 
home of live independently after the fracture. 14B One in 
every 3 adults age 65 and older falls annually.15 Fifty percent 
of long- term care residents experience at least one fall per 
year.16 According to the CDC In 2005, more than 15,000 
people over the age of 65 died as a result of a fall. Up from 
7,700 a decade earlier. For people aged 65-84 years, falls are 
the second leading cause of injury-related death; for those 
aged 85 years or older, falls are the leading cause of injury-
related death. Additionally, many people who fall become 
afraid of falling which can make them less active, weaker and 
even more prone to falling.14B Multiple factors contribute to 
fall rates in senior living residents, requiring a multifaceted fall 
prevention program.17

Every day, about 8,000 children are treated in U.S. emergency 
rooms for fall-related injuries. This accounts for almost 2.8 
million children each year.18 Slips and falls are the leading 
cause of non-fatal injuries for all children under the age of 
19, accounting for 43% of all injuries due to accidents at 
school.19 In a study that compared the demographic and 
injury characteristics of children occurring at school and 
outside of school, the researchers concluded that a significant 
proportion of injuries to school-aged children occur at school. 
The nature of the injuries varied by age group and included 
violent (11%), nonviolent (36%), and sports related (53%).20

Flooring is a contributing factor in preventing falls and reducing 
severity of injuries due to falls. Flooring stiffness contributes to 
the effect of the impact force of a fall, and surface compliance 
may vary up to 15%.21 In a study that investigated whether 
the type of flooring affected the risk of hip fracture, the 
researchers found that falls were less likely to occur and that 
risk of fracture was significantly lower on a carpeted floor with 
a lower impact force.22 A simulation study designed to test 
the measurement of impact force during a fall found that the 
thicker the floor covering, the lower the impact force across a 
variety of floor types.23

Recommendations

According to the National Floor Safety Institute, Falls are 100% 
preventable. Flooring choice may reduce the risk of falling 
and contribute to minimizing the severity of injury.24 Studies 
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focused on flooring impact forces found that carpet (with and 
without a pad) significantly contributed to reducing risk by:

• Increasing surface traction to minimize the risk of falling;

• Acting as a shock absorber to decrease fall impact 
forces; and by

• Changing gait and postural stability.

Recommendations fall into three categories: behavioral, 
housekeeping and environmental.

• Take your time and pay attention to where you are 
going.

• Adjust stride to a pace that is suitable for the condition 
of the walking surface.

• Make sure that objects you are carrying or pushing do 
not prevent you from seeing obstructions or wet floors.

• Train employees to identify STF hazards and how to 
prevent STFs.

• Ensure that spills are reported, warning signs posted, 
and cleaned up immediately.

Housekeeping

• Routinely clean floors as specified by the flooring type 
and manufacturer recommendations.

• Provide access to clean-up materials in convenient 
locations within the facility.

• Remove debris from floors. Remove clutter and other 
tripping hazards, like scatter rugs, extension cords, etc.

• Spot clean wet floors as soon as it becomes a known 
problem.

• Place warning signs in wet areas and remove the 
signage once the floor is clean and dry.

• Use cleaning protocols and materials that will not leave 
a slippery residue.

Environmental

• Provide proper lighting in all areas to reduce shadows, 

dark areas, and glare so that potential trip hazards 
are clearly visible (surface irregularities, transitions, 
changes in level).

• Work with manufacturers that have test data to support 
the specification requirements needed for a specific 
application.

• Select appropriate flooring for the application, but 
consider other factors that contribute to STF.

• When appropriate, select resilient and cushioned 
flooring to reduce foot fatigue, risk of slipping, and 
severity of injury.

• Keep floors clean and dry.

• Repair and maintain flooring.

• Secure mats, rugs and carpets (tacking, taping, etc.) 
and maintain in good condition.

In Summary

Design for safety to reduce STF and injuries will have a 
meaningful impact for occupants in the built environment. 
Recovery from a STF injury and the costs associated 
is significant to the individual and the organization. An 
evaluation of the current conditions to identify and address 
STF risk areas will inform good decisions on appropriate 
flooring options to minimize STF accidents and provide a 
safe environment across different kinds of buildings, like 
schools, hospitals, long-term care facilities, and the work 
place. 

https://www.arbill.com/arbill-safety-blog/arbill-safety-bid-
203028-painful-statistics-on-slips-trips-and-falls

7 https://www.cdc.gov/homeandrecreationalsafety/falls/
adultfalls.html 5/12/20)

6 https://www.cdc.gov/homeandrecreationalsafety/falls/
adultfalls.html 5/12/20)  

10B (CDC and Bureau of Labor Statistics)  - captured on 
5/15/20

14B (https://nfsi.org/nfsi-research/quick-facts/



© 2021 mohawkgroup.com | 800.554.6637        0365_March/2021        Page 4 / 5

References

1. NORA, Slip, Trip and Fall (STF) Prevention in Health Care 
Workers, CDC/NIOSH, Editor. 2006, Center for Disease 
Control and Prevention: Washington, DC.

2. OSHA. Safety and Health Topics: Walking/Working 
Surfaces. 2016 [cited 2016 8/30/2016]; Slips, trips, and falls 
constitute the majority of general industry accidents. They 
cause 15% of all accidental deaths, and are second only to 
motor vehicles as a cause of fatalities. The OSHA standards 
for walking/ working surfaces a pply to all permanent 
places of employment, except where only domestic, mining, 
or agricultural work is performed.]. Available from: https://
www.osha.gov/SLTC/walkingworkingsurfaces/ index.html.

3. NIOSH, Preventing Slips, Trips, and Falls in Wholesale 
and Retail Trade Establishments NIOSH, Editor. 2012, CDC: 
Washington DC.

4. OED, in Oxford English Dictionary M. Proffitt, Editor. 
2016, Oxford University Press: Oxford.

5. Inouye, S.K., C.J. Brown, and M.E. Tinetti, Medicare 
nonpayment, hospital falls, and unintended consequences. 
N Engl J Med, 2009. 360(23): p.2390-3.

6. Stevens, J.A., Fatalities and injuries from falls among 
older adults – United States, 1993–2003 and 2001– 2005, 
MMWR, Editor. 2006, Centers for Disease Control and 
Prevention: Washington, DC.

7. CDC. Injury Prevention & Control: Data & Statistics 
(WISQARSTM). 2016 [cited 2016 09/01/2016]; Available 
from: http://www.cdc.gov/injury/wisqars/.

8. NFSI. SFSI Quick Facts. NFSI Research 2016 [cited 2016 
09/01/2016]; Available from: https://nfsi.org/nfsi- research/
quick-facts/

9. Alexandre, N. and M. Benatti, Occupational accidents 
involving the spine: study on nurses at a university hospital. 
Rev Lat Am Enfermagem., 1998. 6(2): p.65-72.

10. Pines, A., D. Cleghorn, and E. Pollak, Occupational 

accidents in a hospital setting: An epidemiological analysis. 
Journal of Occupational Accidents, 2002. 7(3): p.195-215.

11. Gulwadi, G. and M.P.Calkins, The Impact of Healthcare 
Environmental Design on Patient Falls. The Center for Health 
Design, 2008.

12. Miller, R.K. and K. Washington, CHAPTER 81: LONG- 
TERM CARE INSURANCE. 2012, Richard K. Miller & 
Associates. p.353-354.

13. Currie, L.M., Fall and injury prevention. Annu Rev Nurs 
Res, 2006. 24: p.39-74.

14. Centers for Disease Control and Prevention. Home and 
Recreational Safety - Falls Among Older Adults: An Overview. 
2012 September 20 [cited 2012 July 5]; Available from: http://
www.cdc.gov/ HomeandRecreationalSafety/Falls/adultfalls.
html.

15. Centers for Disease Control and Prevention, Fatalities 
and injuries from falls among older adults – United States, 
1993-2003 and 2001-2005.  MMWR. Morbidity And Mortality 
Weekly Report, 2006. 55(45): p.1221-1224.

16. American Geriatrics Society, British Geriatrics Society, and 
and American Academy of Orthopaedic Surgeions Panel on 
Falls Prevention, Guidelines for the prevention of falls in older 
persons. J. American Geriatrics Society, 2001. 49: p.664-672.

17. Summaries for patients. Preventing falls in assisted living 
facilities. Annals Of Internal Medicine, 2002. 136(10): p.I50-I50.

18. CDC. Injury Prevention & Control: Protect the Ones You 
Love — Child Injuries are Preventable 2016 04/28/2016 
[cited 2016 09/06/2016]; Available from: http://www.cdc.gov/
safechild/Falls/index.html.

19. CDC, School Health Guidelines to Prevent Unintentional 
Injuries and Violence, MMWR, Editor. 2001, Department of 
Health and Human Services: Washington DC.

20. Linakis, J.G., S. Amanullah, and M.J. Mello, Emergency 
Department Visits for Injury in School- aged Children in the 
United States: A Comparison of Nonfatal Injuries Occurring 



© 2021 mohawkgroup.com | 800.554.6637        0365_March/2021        Page 5 / 5

Within and outside of the School Environment. Academic 
Emergency Medicine, 2006. 13(5): p.567-570.

21. Robinovitch, S.N. and J. Chiu, Surface stiffness affects 
impact force during a fall on the outstretched hand. J Orthop 
Res, 1998. 16(3): p.309-13.

22. Simpson, A.H., et al., Does the type of flooring affect the 
risk of hip fracture? Age Ageing, 2004. 33(3): p.242-6.

23. Gardner, T.N., et al., Measurement of impact force, 
simulation of fall and hip fracture. Medical Engineering & 
Physics, 1998. 20(1): p.57-65.

24. Harris, D. and L. Detke, The role of flooring as a design 
element affecting patient and healthcare worker safety. Health 
Environments Research & Design, 2013. 6(3): p.95-119.


