[image: image1.jpg]


Tips and Tricks for Selecting a
Bedside Floor Mat 
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Bedside floor mats are a common component of a fall-injury prevention programs in many VA facilities, although their efficacy has never been tested. The VISN 8 Patient Safety Center of Inquiry has developed this guidance based on the request from care providers in the field, as to how to choose the best bedside mat given the large number of choices available in the market. Selecting the most appropriate bedside floor mat is often a difficult task to accomplish. There are multiple commercially available mats in numerous shapes and sizes. The best mat for one setting or patient may not be the best mat for another. For example, thicker mats usually have better protective properties as they are able to absorb more of the impact force, but may increase instability and propensity to fall in patients with significant lower extremity sensory or motor impairments e.g. peripheral neuropathy. From a providers' perspective, thicker or heavier mats may increase the tripping hazard or risk of back injuries for the staff. Below you will find some variables to consider when deciding on the most appropriate mat that might be important to differing degrees, to the patient and/or the caregiver.
We conducted a lab based investigation on the limited number of variables, given the limitations of funds and time we had to complete the project. The variables that bedside mats were tested on included impact properties, stability properties, coefficient of friction, thickness, weight, overall size, and the monetary cost. We realize that there may be additional variables that were not tested. We used a convenience sample of commercially available, unused mats that are presented below (in no particular order). NOTE – these specific mats were procured in 2008 and may not necessarily reflect the design or availability of the manufacturer at the present time.
· SATECH Smart Cell – 1”
(Item # FP397901B2)

· SATECH Smart Cell – 0.5”
(Item # FP366005B1)

· Comfortex Landing Strip – Grey (Item # 9LS36B)

· Comfortex Landing Strip – Burgundy (Item # 9LS100B)*
· Posey Sure-Step Cushioned Bath Mat (Item #60226)

· Posey Beveled Floor Cushion – Wide (Item #6025)
· Posy Economy Floor Cushion 
(Item #6024)

· AliMed QualCare Easy Clean
(Item #911535)

· NOA Floor Mat
(Item #4500026)

· Safetycare Soft Floor Mat – 2”
(Item # 32357)
· AliMed Fall Mat w/Alarm – 4”
(Item # 78086)

*The Burgundy Landing Strip only tested the variable of coefficient of friction as it has the exact properties/composition of the Grey Landing Strip except for the covering.  
Subjective grades were assigned based on comparisons to either a controlled experiment conducted in the research lab (impact, stability and overall size), or a known standard (friction testing, weight, and thickness). 
Disclaimer: This guidance presented here should not be construed as endorsing or approving any particular bedside fall mat or vendor. The options provided are not inclusive or comprehensive. Purchasing agents must adhere to standard FAR and VAAR procedures when purchasing bedside fall mats.
· Impact Attenuation Properties – This variable refers to the degree in which the mat reduces the impact force during a fall. The more the mat attenuates (lowers) the impact force the better it will protect. 
Laboratory Analysis: The fall mats tested performed well reducing from 76% to 99% of the total impact force applied. The AliMed QualCare Easy Clean and AliMed Fall Mat w/Alarm (4”) produced force measurements below the threshold of the load cell used in the experiments and therefore the actual values could not be obtained. The Head Injury Criterion (HIC) value was also calculated and offers another variable in which to compare mats. The greater the HIC value the more likely an injury will be incurred. A HIC value greater than 500 means there is a greater likelihood of a head injury than no injury at all.  
Grades are assigned based on comparison with the controlled impact. The percent reduction (compared to the control) is ranked and scored on a 10 point grading scale.

    Table 1. Impact Testing Results
	Floor Mat
	Average Force of Impact [N]
	Average Force of Impact [lbf]
	Force Reduction [%]
	HIC
	Grade

	Unprotected (Control)
	20,000
	4496.00
	0.00%
	775.31
	-

	AliMed QualCare Easy Clean
	< 200
	<45.00
	99.00%
	-
	A

	AliMed Fall Mat w/Alarm (4”)
	< 200
	<45.00
	99.00%
	-
	A

	NOA Floor Mat
	1,336
	300.29
	93.32%
	5.31
	A

	Safetycare Soft Floor Mat (2”)
	1,343
	301.86
	93.29%
	4.47
	A

	Landing Strip
	1,378
	309.80
	93.11%
	12.56
	A

	SATECH Smart Cell 0.5"
	2,033
	457.09
	89.83%
	15.58
	B

	SATECH Smart Cell 1"
	2,104
	472.91
	89.48%
	27.03
	B

	Posey Beveled Floor Cushion - Wide
	3,951
	888.18
	80.25%
	22.59
	B

	Posey Sure-Step Cushioned Bath Mat
	4,062
	913.21
	79.69%
	46.72
	C

	Posey Economy Floor Cushion
	4,716
	1060.20
	76.42%
	39.87
	C


· Stability – This variable refers to how well a person can stand on the mat without losing their balance. Stability also can correlate to how easily other devices (wheelchair, IV poles, beds, etc.) can be wheeled over the mat. The more stable a mat is the easier it is to both stand on and wheel devices across. 
Laboratory Analysis: Stability was measured by analyzing the sway area of a subject while standing on each mat. The lower the sway area the less compliant (more firm) the mat is thus the easier it is to stand/walk on. 

Most mats tested reduced stability by 25%-65% when compared to standing on a hard flat surface. The thicker foam mats performed the worse reducing stability from 120% to over 400%. 
Grades are assigned according to the percent change between the sway area when compared with the control. Grades were given in increments of 25% (0-25: A, 26-50: B, 51-75: C, 76-100: D, 100+: F).

        Table 2. Stability Testing Results
	Floor Mat
	Sway Area [cm2]
	Sway Area [in2]
	% Change
	Grade

	Flat Rigid Floor (Control)
	1.85
	0.29
	0.00%
	-

	SATECH Smart Cell 1"
	1.74
	0.27
	5.68%
	A

	SATECH Smart Cell 0.5"
	1.95
	0.30
	-5.59%
	A

	Posey Economy Floor Cushion
	2.27
	0.35
	-22.69%
	A

	Posey Sure-Step Cushioned Bath Mat
	2.31
	0.36
	-24.86%
	A

	Landing Strip
	2.60
	0.40
	-40.64%
	B

	NOA Floor Mat
	2.86
	0.44
	-54.63%
	C

	Safetycare Soft Floor Mat (2”)
	3.05
	0.47
	-64.74%
	C

	Posey Beveled Floor Cushion - Wide
	4.03
	0.63
	-118.08%
	F

	AliMed QualCare Easy Clean
	6.38
	0.99
	-244.96%
	F

	AliMed Fall Mat w/Alarm (4”)
	10.08
	1.56
	-445.08%
	F


· Coefficient of Friction – This variable relates to the mat surface slipperiness. Both the static (standing) and kinetic (walking) friction should be considered. The higher the coefficient of friction the less likely you are to slip on that surface. Consideration needs to be made for the likelihood for fluid spills as that will lower the friction values and make the surface more slippery.
Laboratory Analysis: The majority of the mats tested (7) performed better than the OSHA recommended threshold for friction. However, 3 of the mats failed to meet OSHA standards having a static friction value 15%-17% lower than recommended. 
Grades were assigned on a pass/fail basis comparing the COF values with the recommended OSHA standard.  
Table 3. COF Testing Results
	Floor Mat
	Static COF
	Kinetic COF
	Grade

	OSHA Standard
	0.50
	0.40
	-

	SATECH Smart Cell 
	1.17
	1.27
	A

	Landing Strip - Burgundy
	0.82
	0.70
	A

	NOA Floor Mat
	0.74
	0.54
	A

	AliMed Fall Mat w/Alarm (4”)
	0.73
	0.48
	A

	AliMed QualCare Easy Clean
	0.71
	0.49
	A

	Posey Beveled Floor Cushion - Wide
	0.63
	0.43
	A

	Posey Sure-Step Cushioned Bath Mat
	0.58
	0.47
	A

	Landing Strip - Grey 
	0.42
	0.38
	F

	Safetycare Soft Floor Mat (2”)
	0.42
	0.28
	F

	Posey Economy Floor Cushion
	0.42
	0.24
	F


· Thickness – This variable relates to the overall thickness of the mat. This is important to consider due to the tripping hazard introduced when a mat is placed next to a bed. This variable is also important when considering storage space is often at a premium. Inevitability, thicker mats will produce a higher risk for tripping and pose a greater challenge when storing. 
Laboratory Analysis: Only 2 of the mats tested measured less than 2 cm in thickness with the thinnest mat just over 1 cm. Two of the mats tested measured over 10 cm. The thickness dimension accounts for the thickest part of the mat. Mats carrying an asterisk indicate that it has a beveled edge which may minimize tripping hazards.  
Grades are assigned based on criteria from studies that show the mean toe clearance between the foot and ground when walking to be 6mm (0.25 in). Grades are given in 0.25 in increments (0 - 0.25: A; 0.26 – 0.50: B; 0.51 – 0.75: C; 0.76 – 1.00 D; 1.00+: F). The American National Standards Institute, Americans with Disabilities Act and the American Society for Testing and Materials all state that elevation changes greater than 0.25 in can contribute to a trip and fall.
  Table 4. Thickness Results
	Floor Mat
	Thickness [cm]
	Thickness [in]
	Grade

	Posey Sure-Step Cushioned Bath Mat
	1.02
	0.40
	B

	*SATECH Smart Cell 0.5" 
	1.57
	0.62
	C

	*SATECH Smart Cell 1" 
	2.39
	0.94
	D

	*Posey Beveled Floor Cushion - Wide
	2.64
	1.04
	F

	*Landing Strip
	2.69
	1.06
	F

	Posey Economy Floor Cushion
	3.81
	1.50
	F

	NOA Floor Mat
	5.16
	2.03
	F

	Safetycare Soft Floor Mat (2”)
	5.21
	2.05
	F

	AliMed QualCare Easy Clean
	10.19
	4.01
	F

	AliMed Fall Mat w/Alarm (4”)
	11.33
	4.46
	F


· Weight – This variable refers to the overall weight of the mat. This variable is important for determining portability issues (moving a mat from room to room). A mat that is heavy will less likely be moved from bed to bed. Additionally, attempts to move a heavy mat may lead to back injuries. Nurses are not recommended to lift more than 35 lbs (16 kg) without the use of an assistive device. 
Laboratory Analysis: Over half (7) of the mats tested weighed under 1 lb/ft2 with the lightest weighing under ½ lb/ft2. Two of the mats weighed over 2 lbs/ft2 with the heaviest topping out at 3 lbs/ft2.  
Grades were assigned according to how much the maximum available size mat weighed. Grades were given out in increments of 8 lbs (0 – 8 lbs: A, 9 – 17: B, 18 – 26: C, 27 – 35: D, 35+: F). 
           Table 5. Weight Results
	Floor Mat
	Weight [kg/cm2] 
	Weight [lb/ft2] 
	Max Size [m2]
	Weight of Max Size [kg]
	Max Size [ft2]
	Weight of Max Size [lb]
	Grade

	Posey Economy Floor Cushion
	0.027
	0.39
	1.11
	2.1
	12.0
	4.6
	A

	NOA Floor Mat
	0.027
	0.39
	1.11
	2.1
	12.0
	4.6
	A

	Safetycare Soft Floor Mat (2”)
	0.032
	0.45
	1.02
	2.3
	11.0
	5.0
	A

	Posey Beveled Floor Cushion - Wide
	0.029
	0.42
	1.99
	4.1
	21.4
	9.0
	B

	Posey Sure-Step Cushioned Bath Mat
	0.054
	0.77
	1.67
	6.3
	18.0
	13.9
	B

	Landing Strip
	0.063
	0.89
	1.63
	7.1
	17.5
	15.6
	B

	AliMed QualCare Easy Clean
	0.063
	0.90
	1.58
	6.9
	17.0
	15.3
	B

	AliMed Fall Mat w/Alarm (4”)
	0.082
	1.17
	1.39
	8.0
	15.0
	17.6
	C

	SATECH Smart Cell 0.5"
	0.158
	2.25
	1.39
	15.3
	15.0
	33.7
	D

	SATECH Smart Cell 1"
	0.216
	3.07
	1.67
	25.0
	18.0
	55.2
	F


· Overall Size – This variable refers mat length and width. It is important to assure that a significant area is covered next to the bed. Covering at least the entire length of the bed and the greatest allowable distance from the bed offers the best chance at protecting during a fall. 
Laboratory Analysis: The mats tested had lengths ranging from 60” to 72” and widths ranging from 24” to the recommended 44”. Most of the mats failed to match the optimum fall coverage area as found in previous research dealing with falls from bed. Note – many of the mats tested come in various lengths and widths and can vary from what is presented here. Some manufacturers can custom manufacture a mat to fit requested dimensions. The sizes given below represent the largest size mentioned by the manufacturer/supplier.  
Grades are assigned based on the percentage of optimum coverage area, using a ten point grading scale.
      Table 6. Overall Size Results
	Floor Mat
	Length [m]
	Length [in]
	Width [m]
	Width [in]
	Total Area [m2]
	Total Area [ft2]
	Optimum Coverage Area [%]
	Grade

	Optimum Fall Area Coverage (Control)
	2.13
	84
	1.12
	44
	2.38
	25.7
	100.00%
	-

	Posey Beveled Floor Cushion - Wide
	1.78
	70
	1.12
	44
	1.99
	21.4
	83.22%
	B

	Posey Sure-Step Cushioned Bath Mat
	1.83
	72
	0.91
	36
	1.67
	18
	70.13%
	C

	SATECH Smart Cell 1" 
	1.83
	72
	0.91
	36
	1.67
	18
	70.13%
	C

	Landing Strip
	1.78
	70
	0.91
	36
	1.63
	17.5
	68.18%
	D

	AliMed QualCare Easy Clean 
	1.73
	68
	0.91
	36
	1.58
	17
	66.23%
	D

	AliMed® Fall Mat w/Alarm (4”)
	1.83
	72
	0.76
	30
	1.39
	15
	58.44%
	F

	SATECH Smart Cell 0.5" 
	1.52
	60
	0.91
	36
	1.39
	15
	58.44%
	F

	Posey Economy Floor Cushion
	1.83
	72
	0.61
	24
	1.11
	12
	46.75%
	F

	NOA Floor Mat 
	1.83
	72
	0.61
	24
	1.11
	12
	46.75%
	F

	Safetycare Soft Floor Mat (2”)
	1.68
	66
	0.61
	24
	1.02
	11
	42.86%
	F


·  Cost – This variable relates the monetary expense associated with each floor mat. The costs represent MSRP and vary extensively from $60 to nearly $400. Prices are presented in US dollars and were accurate as of 2008. 
      Table 7. Cost Results
	Floor Mat
	Cost

	AliMed® Fall Mat w/Alarm (4”)
	$390.00

	SATECH Smart Cell 1"
	$389.00

	AliMed QualCare Easy Clean
	$266.50

	Posey Beveled Floor Cushion - Wide
	$240.00

	SATECH Smart Cell 0.5"
	$232.94

	Posey Sure-Step Cushioned Bath Mat
	$210.65

	Landing Strip
	$164.00

	Posey Economy Floor Cushion
	$77.05

	NOA Floor Mat
	$69.00

	Safetycare Soft Floor Mat (2”)
	$59.95


Recap Tables 
Below are tables containing all of the collected data. The tables are presented in both the international system of units (SI) and the English system of units. A table containing the collated grades for each variable is also presented below.  

Table 8. Recap Table (SI units)
	Floor Mat
	Average Force [N]
	HIC15
	Static COF
	Kinetic COF
	Sway Area [cm2]
	Thickness [cm]
	Weight [kg/cm2] 
	Length [m]
	Width [m]
	Total Area [m2]
	Cost [USD]

	SATECH Smart Cell 1"
	2,104
	27
	1.171
	1.272
	1.74
	2.39
	0.216
	1.83
	0.91
	1.67
	$389.00

	SATECH Smart Cell 0.5"
	2,033
	16
	1.171
	1.272
	1.95
	1.57
	0.158
	1.52
	0.91
	1.39
	$232.94

	Landing Strip
	1,378
	13
	Burgundy - 0.817
	0.695
	2.60
	2.69
	0.063
	1.78
	0.91
	1.63
	$164.00

	
	
	
	Grey - 0.423
	0.378
	
	
	
	
	
	
	

	Posey Sure-Step Cushioned Bath Mat
	4,062
	47
	0.584
	0.466
	2.31
	1.02
	0.054
	1.83
	0.91
	1.67
	$210.65

	Posey Beveled Floor Cushion - Wide
	3,951
	23
	0.629
	0.433
	4.03
	2.64
	0.029
	1.78
	1.12
	1.99
	$240.00

	Posey Economy Floor Cushion
	4,716
	40
	0.418
	0.244
	2.27
	3.81
	0.027
	1.83
	0.61
	1.11
	$77.05

	AliMed QualCare Easy Clean
	< 200
	-
	0.712
	0.493
	6.38
	10.19
	0.063
	1.73
	0.91
	1.58
	$266.50

	NOA Floor Mat
	1,336
	5
	0.737
	0.544
	2.86
	5.16
	0.027
	1.83
	0.61
	1.11
	$69.00

	Safetycare Soft Floor Mat (2”)
	1,343
	5
	0.420
	0.284
	3.05
	5.21
	0.032
	1.68
	0.61
	1.02
	$59.95

	AliMed Fall Mat w/Alarm (4”)
	< 200
	-
	0.732
	0.482
	10.08
	11.33
	0.082
	1.83
	0.76
	1.39
	$390.00


Table 9. Recap Table (English units)
	Floor Mat
	Average Force [lbf]
	HIC15
	Static COF
	Kinetic COF
	Sway Area [in2]
	Thickness [in]
	Weight [lb/in2] 
	Length [in]
	Width [in]
	Total Area [ft2]
	Cost [USD]

	SATECH Smart Cell 1"
	472.93
	27
	1.171
	1.272
	0.27
	0.94
	3.07
	72
	36
	18.0
	$389.00

	SATECH Smart Cell 0.5"
	457.10
	16
	1.171
	1.272
	0.30
	0.62
	2.25
	60
	36
	15.0
	$232.94

	Landing Strip
	309.81
	13
	Burgundy - 0.817
	0.695
	0.40
	1.06
	0.90
	70
	36
	17.5
	$164.00

	
	
	
	Grey - 0.423
	0.378
	
	
	
	
	
	
	

	Posey Sure-Step Cushioned Bath Mat
	913.24
	47
	0.584
	0.466
	0.36
	0.40
	0.77
	72
	36
	18.0
	$210.65

	Posey Beveled Floor Cushion - Wide
	888.22
	23
	0.629
	0.433
	0.63
	1.04
	0.41
	70
	44
	21.4
	$240.00

	Posey Economy Floor Cushion
	1,060.24
	40
	0.418
	0.244
	0.35
	1.50
	0.38
	72
	24
	12.0
	$77.05

	AliMed QualCare Easy Clean
	< 45
	-
	0.712
	0.493
	0.99
	4.01
	0.90
	68
	36
	17.0
	$266.50

	NOA Floor Mat
	300.30
	5
	0.737
	0.544
	0.44
	2.03
	0.38
	72
	24
	12.0
	$69.00

	Safetycare Soft Floor Mat (2”)
	301.87
	5
	0.420
	0.284
	0.47
	2.05
	0.46
	66
	24
	11.0
	$59.95

	AliMed Fall Mat w/Alarm (4”)
	< 45
	-
	0.732
	0.482
	1.56
	4.46
	1.17
	72
	30
	15.0
	$390.00


Table 10. Grade Summary Table

	Floor Mat
	Impact 
	Stability
	C.O.F.
	Thickness
	Weight
	Size

	SATECH Smart Cell 1"
	B
	A
	A
	D
	F
	C

	SATECH Smart Cell 0.5"
	B
	A
	A
	C
	D
	F

	Landing Strip
	A
	B
	Burgundy - A
	F
	B
	D

	
	
	
	Grey - F
	
	
	

	Posey Sure-Step Cushioned Bath Mat
	C
	A
	A
	B
	B
	C

	Posey Beveled Floor Cushion -Wide
	B
	F
	A
	F
	B
	B

	
	
	
	
	
	
	

	Posey Economy Floor Cushion
	C
	A
	F
	F
	A
	F

	AliMed QualCare Easy Clean
	A
	F
	A
	F
	B
	D

	NOA Floor Mat
	A
	C
	A
	F
	A
	F

	Safetycare Soft Floor Mat (2”)
	A
	C
	F
	F
	A
	F

	AliMed Fall Mat w/Alarm (4”)
	A
	F
	A
	F
	C
	F


Final Thoughts/Recommendations

The ideal floor mat would be one that protects well during a fall, is large enough to cover a wide area around a bed, is thin enough to prevent tripping, is made of a material to prevent slipping, is light enough to easily move from room to room, is stable enough to easily stand on and wheel objects across, and is cost affordable. Unfortunately, as evidence from the data presented here, that mat has yet to be identified. While many of the mats tested here preformed well in one area they also preformed poorly in at least one other category.  
This document is intended to be a guide and to educate a caregiver/provider on the multiple variables to consider when purchasing/using a bedside fall mat. The variables, and corresponding data, presented here may be used to assist in determining the best bedside mat tailored to a specific patient/provider/environment needs. Not every variable mentioned may be of importance (i.e. coefficients of friction) to everyone but may be vitally important to a select few. It is left to the reader to determine which variable/data is most important to them and their application and their subsequent selection of a mat. 
Insert contact information here for questions…





Contact person: 


Shawn P. Applegarth, MSME


VISN 8 Patient Safety Center of Inquiry


8900 Grand Oak Circle


Tampa, FL 33637-1022


813-558-3930
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