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Basic Level Cause Map - Start with simple Why questions.

More Detailed Cause Map - Add detail as information becomes available.
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Cause Mapping is a Root Cause Analysis method that captures basic 

cause-and-effect relationships supported with evidence.

1

2

3

Houston, Texas      281-412-7766      ThinkReliability.com

Copyright ThinkReliability 2012

Investigate Problems. Prevent Problems.

heels lead to strains?

Problem Solving • Incident Investigation • Root Cause Analysis

More Detailed Cause-and-Effect

The research compared young women who had worn high heels at least 40 hours a week for a minimum of two years 

with women who never or rarely wore heels.  Their walks were studied by using motion-capture reflective markers and 

electrodes to track leg-muscle activity.  The lengths of the muscle fibers in their legs were measured by ultrasound 

probes.

After scrutinizing the walks of both those who favored heels and those who didn’t, the researchers determined that 

habitually wearing heels changed how the women walked, even when their feet were bare.  The high heel wearers 

took shorter, more forceful strides and kept their feet perpetually in a flexed position with their toes pointed.  

Why does this matter?  The change in walking biomechanics means that the high heel wearers primarily engaged 

their muscles while walking.  The control group who rarely wore heels used a combination of tendons and muscles to 

walk.  The use of the tendons is important because they act as springs in the body and have the capacity to store 

energy.  Engaging tendons while walking is more efficient.  The high heel wearers had to use more energy to cover 

the same amount of ground as the control group and this can cause muscle fatigue. So this means that wearing high 

heels causes the muscles to be engaged more while walking, greater use of the muscles increases everyday strain on 

muscles and this may in turn increase the chance of strain injuries.

“We think that the large muscle strains that occur when walking in 

heels may ultimately increase the likelihood of strain injuries”

                        - Dr. Neil J. Cronin, a postdoctoral researcher

Research has shown that habitually wearing high heels changes the 

biomechanics of walking and may increase the chance of injury, even 

when the heels are off.

Basic Cause-and-Effect

 

A new study showed that habitually wearing heels 

causes the wearer to change how they walk, potentially 

leading to a higher risk of strain injuries.  Women who 

wear heels take shorter strides and primarily use their 

muscles to walk , rather than a mix of tendons and 

muscles.
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The final step of the Cause Mapping process is to come up with potential solutions that could 

be used to prevent the problem from reoccurring.  In this example, the researchers recommend 

limiting the use of high heels.  Wearing heels only a few days a week would significantly 

decrease the risk.  Also, removing the high heels whenever possible, such as when sitting at a 

desk, would help.
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One of the more interesting findings was that frequently wearing high heels 

caused shortened fibers in their calf muscles so that the changes in walking 

biomechanics remained even high heels were removed.   It’s also interesting to 

note that the volunteers who participated in the study were young, the average 

age was 25 meaning that the changes the researchers found are not something 

that takes decades to occur.


