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Abstract 
 

Healthcare workers rank among the most injured occupations, with low back pain being the most common complaint. 

Large amounts of research has been conducted into reducing the loading of the lower back while moving patients and 

equipment, yet little is known about the micro-trauma caused by irregularities in the gait patterns during the high 

work-related walking demands on the nursing unit. Therefore, the purpose of this paper is to demonstrate a correlation 

between gait patterns and low back pain in nurses.  A search conducted using PubMed and the keywords “gait” and 

“back pain,” yielding 902 articles. Limiting the search to clinical trials within the last five years yielded 13 articles. 

After review for content, three were used for this project.  Positioning of the knee during the gait cycle can increase 

the force exerted on the knee during the gait cycle, transferring up the leg, into the hip, through the pelvis, and into 

the lower back. Gait patterns can be improved through hip-strengthening programs but also through other treatment 

modalities of acute low back pain through epidural anesthetic injections. The reduction of low back pain is often 

addressed through the strengthening of the lumbar stabilizing muscles and the teaching of proper biomechanics. The 

combination of the knowledge that a decrease in low back pain can lead to an improvement in gait patterns, lends 

merit to the idea that by improving gait patterns, micro-trauma to the lumbar spine, and low back pain can be reduced. 
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1. Background 

 
The number of injuries amongst those in the healthcare field has continued to remain high over the years1 despite the 

large amount of research regarding low back pain in healthcare workers.2 Many who work in the hospital environment 

are more concerned about the well-being and injuries of the patients and neglect the micro-traumas that nurses are 

susceptible to experience on a daily basis. In fact, 52% of all nurses report suffering from some level of back injury 

during their nursing careers.3 These injuries have the potential to end a nurse’s career instantaneously, especially in 

emergent situations when the nurse prioritizes the safety of his or her patient. Since there is a shortage of nurses,3 it is 

important to keep nurses safe and healthy throughout their careers to reduce the number of work-related injuries and 

not further contribute to the nursing shortage.  

   The current interventions in place for healthcare workers are based on Engkvist’s model4 which links the nurse, the 

organization, the workplace, and the patient to the risk for low back pain.4 Most of the injuries found in the study the 

model is based upon were related to patient transfer, improper lifting biomechanics, inadequate mechanical lifting 

devices in the work environment, and sudden movements as a result of stress or risks in the work environment such 

as a patient falling.4 One of the current interventions for injury prevention in the healthcare setting includes patient lift 

systems intended to reduce strain on the nurse’s back. Patient lift systems include mechanical lifts and other types of 

equipment that assist in patient transfer.5 Zero lift policies are defined as replacing manual patient handling with the 

use of patient assistive devices. Manual lifting places healthcare workers at a 76% risk of injury from lifting and 
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handling extreme weight.6 Zero lift policies were instituted by hospitals to reduce the risk of injury while providing 

safer care.  

   The teaching of proper lifting techniques is another attempt influenced by the Engkvist model to prevent micro-

trauma by focusing on the nurse in the injury process. This teaching includes hip strengthening exercises and squat 

techniques7 in hopes of improving the muscle stability of the nurse when moving a patient. Despite these interventions, 

healthcare workers remain as one of the most injured occupations in the United States. 

   Nurses are required to walk cumulatively large distances during their 12-hour shift. Previous research has indicated 

a link between low back pain and motor control of the lower extremities while walking.8 For this reason, it is 

imperative to research gait patterns and lifting mechanisms that will reduce the prevalence of low back pain in nurses. 

Once the gait patterns have been analyzed, nurses can be educated and perform exercises to alter their gait pattern in 

order to safely care for patients, even in emergency situations when they are predominantly focused on their patients 

and not themselves. The purpose of this literature review is to determine if there is a correlation between gait 

irregularities and low back pain in nurses. 

 

 

2. Methods 

 
A literature search was conducted using PubMed with the keywords “gait” and “back pain.” The search resulted in 

839 articles. When the filters of clinical trial and published between 2011 and 2021, results were narrowed to 33. 

Criteria for inclusion included being in English, from a peer reviewed journal, and examining the connection between 

gait pattern and low back pain. After reviewing the abstracts for the inclusion criteria, five articles were accepted for 

inclusion. 

 

 

3. Findings 

 
Research indicates changes in the gait pattern secondary to low back pain.9 The rotation of the trunk and the pelvis is 

a common change associated with low back pain. This has been described as a coupling between the pelvic and thorax 

rotations that may be related to a guarding mechanism to limit pain during the gait cycle.9 This coupling or stiffening 

of the movement potentially creates an increased internal pressure on the spine, increasing the risk of injury. The 

stiffening also can contribute to asymmetry in the gait stride as seen in the coordination between the thorax and the 

pelvis.10 

   Improvement in low pain has given indication that gait irregularities can be improved. Epidural-injected anesthesia 

has shown improvements in gait irregularities and low back pain. The relief from low back pain improved stride length 

and variability during the gait cycle. The improvement of the gait cycle with transforaminal epidural anesthetic 

injections results in better stability and lower risk for falls during the gait cycle.11 The use of epidural anesthetics can 

reduce back pain. If back pain is reduced through the anesthetic, the gait cycle can be altered biomechanically through 

the use of strengthening exercises as well, so the patient is not dependent on epidural anesthetics for the reduction of 

back pain. 

   Research conducted in at risk populations have shown the ability to correct gait irregularities through strengthening 

exercises. It was found that the most common irregularity among these populations included the internal rotation at 

the level of the thigh12 and pronation of the feet during the gait cycle.13 Walking with these irregular gait cycles over 

time is expected to lead to injury.14 Hip strengthening exercises can be performed with the use of a progressive 

resistance training program. Weights are used to strengthen the muscles of the gluteus maximus and quadriceps 

muscles to decrease excessive adduction and internal rotation of the hip and knee throughout the gait cycle. 

Participants in this study resulted in stronger hip and knee extensor muscles following the exercise program. It was 

discovered that changes in hip extension correlated to the changes in the knee extension. If the hip can be strengthened 

during the gait cycle, the knee muscles will also be strengthened, which leads to an improved gait pattern and decreased 

injury and low back pain as a result of irregular gait patterns.12 
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4. Implications 

 
The completion of this literature review has demonstrated the link between gait patterns and low back pain. The 

improvement of low back pain has also shown an improvement in gait patterns, lending merit to the idea of altered 

gait patterns leading to a reduction in the risk factors for low back injury and pain. The position of the knee during the 

gait cycle determines the forces exerted on the leg, hip, pelvis, and L1-S1 region of the spine.15 The lumbar spine 

region of the back is the most common complaint of back pain in healthcare workers.1 This is primarily due to the 

abnormal flexion and extension of the knee during the gait cycle. It is estimated that individuals walk between 2,500 

and 15,000 steps per day. This number is likely to be higher for nurses and other healthcare workers.10 If these 

healthcare workers use improper body mechanics during their gait cycles each time they walk, it is adding stress on 

the bones, muscles, and joints from the area of the L1-S1 region of the spine to the structures in the feet.  

   Low back pain can be reduced in nurses by strengthening the lumbar stabilizing muscles and properly teaching 

biomechanics.16 When the muscles are strengthened and proper biomechanics are incorporated, gait patterns can be 

improved. When gait patterns are altered so there is less torque being placed on the knee and hips, low back pain can 

be reduced. Based on the information presented in the articles used for this literature review, if the gait cycle of nurses 

is retrained to employ proper biomechanical principles, the frequent complaints of micro-trauma to the low back tissue 

will be reduced. 

 

 

 
 

 

Figure 1. Depicts the angle of the knee and the resulting position of the spine. 

 

By altering the angles and positioning of joints during the gait cycle to make them more efficient, the forces exerted 

on the joints will be decreased (Fig. 1). Force on a joint is affected by the external forces (the weight of the object 

being lifted) and the internal forces (forces from muscles, ligaments, and tendons).15 The angle of the joint has a direct 

impact on the internal forces in that the varying angles will create different tensions on the muscles, ligaments, and 

tendons, thus changing the amount of internal force being exerted on the joint. Through inverse dynamics, decreasing 

the forces exerted on the knee will create less force at the hip and pelvis, and in turn decrease the force exerted on the 

lower back.  
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Figure 2a. Depicts the collection for gait trials in MVNX motion capture software. Figure 2b. Depicts the Visual 3D 

software which is used for gait trials and calculations. 

 

Through the recognition that gait abnormalities increase the risk of developing low back pain, it is hypothesized that 

improvement made in the mechanics of walking can reduce the risk of low back pain. Abnormal gait cycles can be 

improved and tested by collecting data on individuals using MVNX motion capture software (Fig. 2a). This will allow 

more information in terms of the hip and knee extension angles that are closely associated with low back pain in the 

L5-S1 region. The data gathered in the MVNX motion capture software is then used to analyze the gait trials and 

perform calculations using the Visual 3D software system (Fig. 2b). The use of these software systems helps to identify 

irregular gait patterns then test the hip strengthening exercises used to alter the gait cycle and improve low back pain. 

Testing of the hip strengthening exercises and repeat data collection using MVNX motion capture software and Visual 

3D software can be run to determine if the gait cycle was indeed altered then compared to pain levels in the lower 

back. If the results depict no change in the gait cycle, strength training exercises can be repeated. The goal of these 

exercises is to alter the nurse’s biomechanics so that they perform them naturally on a daily basis, reducing the risk 

for micro-trauma to the tissues of the lower back. 
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