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EXECUTIVE SUMMARY 

 

Among the many hazards that can potentially injure a child, falling from a crib is one 

that is known to occur. There are multiple risk factors that determine whether a child 

is able to climb out of a crib, including:  crib rail height, mattress firmness, child’s age, 

height, and weight, and objects in the crib that may be used for the child to stand on to 

gain elevation and climb out. Among the items thought to aid a child in climbing out 

of a crib are toys, crib bumpers and pillows.  This study empirically addresses the 

relative potential hazard for some common objects found in cribs that may aid climb-

out and contribute to fall injuries. 

 

In this study, we selected several common items that are often found in cribs, 

including toys, bumpers and liners of varying construction, bedding and toys.   Then, 

we developed an experimental apparatus that applied anthromporphic forces of a 

climbing child to the aforementioned articles in a simulated crib setting.   We 

measured the change in elevation provided at varying child weights, assessing the 

potential for each article for use in assisting climb-out.    

 

For the 10 items tested, two provided a boost in elevation greater than two inches; the 

hard toy and doll.  The softer fabric items and liners reduced in height to less than one 

inch when loaded beyond 13 pounds.  The thick crib bumper folded in three layers 

provided less than 2 inches of elevation.  The crib liners provided less than one inch 

boost in elevation.  The hard toy and doll were stiff enough to provide about 4 inches 

of elevation. 
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BACKGROUND 
 

Among the many hazards that can potentially injure a child, falling from a crib is one 

that is known to occur.  (See references – Appendix C).  There are multiple risk factors 

that determine whether a child is able to climb out of a crib, including:  crib rail 

height, mattress firmness, child’s age, height, and weight, and objects in the crib that 

may be used for the child to stand on to gain elevation and climb out.  Contrary to 

current recommendations for child and infant care, some caregivers continue to place 

items in the crib with children.  Among the items thought to aid a child in climbing 

out of a crib are toys, crib bumpers and pillows.  This study addresses the relative 

potential hazard for some common objects found in cribs that may aid climb-out and 

contribute to fall injuries. 

 

This study did not include observations of children climbing out of cribs.   Rather, the 

study design was based on the following assumptions:    

 

1. The boost in elevation provided by common items that may be found in a 

crib is analogous to a crib environment with a lower top rail height.  

 

2. A lower rail is one factor assumed to represent a greater risk of climb-out. 

 

The boost in elevation provided by each sample is an indirect measure of one risk 

factor – the crib rail elevation above the mattress. 

 

METHODS 

 

Test protocol 

 

A crib was fitted with an apparatus to measure the elevation that can be achieved by a 

child standing on ten different items: 

 

• Thick bumper 

• Thick bumper 3 layers 

• Thin bumper 

• Thick liner 

• Liner 

• Plush quilt 8 layers 

• Throw pillow 
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• Hard toy  

• Teddy bear 

• Doll 

To cover the range of child age, height and weight that is plausible for crib users, each 

sample was evaluated at the following compression forces: 

 

• 0 pounds  

• 6.6 pounds 

• 13.3 pounds 

• 20 pounds 

• 26.6 pounds 

 

The crib mattress was replaced with a hard surface to eliminate the effects of mattress 

compression.  (The mattress may compress whether the child is standing on the 

mattress or on another item.)   

 

The illustration below describes the test mechanism.  A near-frictionless pivot and 

counterweight permit the arm to be loaded with weights while applying a load to the 

sample under test, in 5-pound weight increments.  The force applied to the test 

specimen is greater than the test weight by a factor of 48/36 = 1.33.  

 

 
 

Each of the 10 sample items was evaluated five times at each test weight.  Additional 

photos of the test setup appear in Appendix A.   As shown below, plastic “baby feet” 

from a toy doll were used to apply a force to the item under test. 

 



 4 

     
 

 

Analysis 

 

The experimental setup is modeled as two springs in series, one each representing the 

compliance of the feet (kF) and the bumper (kB).  We are interested in reporting the 

displacement of the specimen (DS), however in the experiment we measure the 

combined displacement of the specimen and the feet (DT).  Thus, we conducted a set 

of experiments to measure the compliance of the feet and developed a method to 

determine DS (Appendix D).  
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The chart below represents the corrected height of each sample at a compression 

force of 20 pounds (test weight = 15 pounds).  Test results for all test forces are 

reported in Appendix B. 

 

20 Pounds 

 
 

CONCLUSIONS 

 

The following conclusions can be drawn from the results of this study: 

 

1. Dolls and hard toys placed in a crib can elevate a child more than two inches; 

 

2. Thick bumpers may elevate a child up to two inches; 

 
3. Soft items such as stuffed animals, pillows, liners and thin bumpers may elevate a 

child up to about three quarters of an inch; 

 
4. Dolls and hard toys present a greater risk of climb-out compared to soft or thin 

items placed in a crib. 
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Appendix A – Photographs 

 

       
  Thick bumper      Thick bumper 

 

              
        Thick liner      Height measurement 



 7 

       
         Thick bumper – 3 layers         Thin bumper 

   

              
   Liner          Throw pillow 
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           Hard toy         Doll 
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Appendix B – Test Data 
 

6.6 Pounds 

 
 

13.3 Pounds 
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20 Pounds 

 
 

26.6 Pounds 
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Appendix D – Corrections to height measurements 
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