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Literature Review 

Low back pain (LBP) is a global health problem and one of the most common causes of 

adult years living with a disability as of 2016.1 Worldwide prevalence reports show LBP as high 

as 84%.2  LBP is defined as localized pain between the twelfth rib and inferior gluteal folds, with 

or without leg pain.3 Risk factors for LBP occur at the individual level, including occupation, 

low education, pain, depression, anxiety, physical limitations, and job dissatisfaction. The 

consequences of LBP affect economies, workplaces, and communities. On an economic level, 

those living with LBP have more absentee days from work, lose productivity, and incur costs of 

treatment.4-6 Behavioral interventions, such as, physical activity (PA) can prevent or decrease a 

person’s LBP. Various modes of PA have a significant inverse relationship to the prevalence of 

LBP among adults internationally. These modes include football, rugby, running, jogging, 

medium domestic activity, and walking.7 Other positive health outcomes related to PA include a 

decrease in adiposity, a decrease in BMI, and an increase in cardio metabolic health.8 A 

compilation of these positive health outcomes may motivate individuals to increase PA, and 

therefore, decrease their risk of LBP.  

Daily time spent traveling is a barrier to increasing PA. There is an association between 

increased physical activity and use of public transportation. Adults who take public 

transportation are more physically active than adults who choose other forms of 

transportation.9,10 This has been studied in Utah, Australia, and several European cities. People 

make transportation decisions based on attitudes, built environment, and socio-cultural norms.11 

According to the National Household Transportation Survey there was a 28% increase in people 

choosing to walk to transit from 2001 to 2009.9 For every day one uses public transit, they 
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increases their PA by 8 to 33 minutes.12 Even with this increase in walking, low back pain 

remains a public health problem. 

Occupation can also increase risk of LBP. The prevalence of LBP among public bus 

drivers was studied in Egypt.13 These bus drivers are at an increased risk of developing low back 

pain. Of the 180 bus drivers studied, 73.9% of them reported LBP.12 The most common factors 

affecting self-reported LBP among bus drivers are working for at least ten years, working for 

more than eight hours per day, and the ergonomics of their seat and steering wheel.13 In order to 

study the prevalence of LBP among the general population, these factors can be adapted for 

adults that drive vehicles as their main mode of transportation. 

In 2015, driving was found to be a potential lifestyle risk factor for public health.16 In 

other studies, several other factors have been associated with LBP and driving that can inform 

this research proposal and assessment. LBP in young adults ages 20-29 is associated with marital 

status, previous history of spine problems, strenuous exercise, job satisfaction, monotony, stress, 

daily number of studying hours and family history of spine problems.14 While, the dose response 

of drive time among middle age and older adults demonstrates a dose response of more than 120 

minutes per day is associated with increased odds of smoking, poor physical activity, less sleep 

time, increased obesity, and worse physical and mental health.15 

There is a gap in the research around associations between LBP and transportation 

choices. The PA opportunities gained or lost in transit is of value in understanding the 

epidemiology of self-reported LBP. Although public transportation does allow for increased 

physical activity, people with access to alternatives to driving often do not take advantage of 

these options.16 In order to promote health behaviors that decrease LBP for adults in the United 

States, there must be an increase in research. The goal of this research is to find if there is an 
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association between modes of transportation chosen and reported low back pain (LBP) among 

adults (18+ years old) in metropolitan cities in the United States. 

Methods 

This study will use a cross- sectional design in order to survey a large quantity of 

Americans over the age of eighteen in metropolitan U.S. cities. This comprehensive survey will 

be completed online in order to reach a broad sample population. This research design eliminates 

loss to follow up and has the potential to be replicated. In order to find and understand the 

differences in transportation modes and prevalence of LBP, it is most effective to survey a large 

quantity of people at the same point in time. This point in time research design allows for 

studying several factors at once. The questions will be multiple choice, true/ false, and Likert 

scale. It will be available in several languages. The goal of this survey is to assess the association 

between the sample population’s current LBP status and their transportation choices. This will 

only include people living in dense, metropolitan cities, where there are a variety of transit 

options.16 Rural areas are less likely to have access to public transportation, bike lanes, or 

sidewalks.16 Therefore, their choices cannot be studied. By surveying people who inherently 

have transportation options, attitudes and norms can be taken into consideration.12  

Sampling 

A nonprobability sampling frame will be used to conduct this study. Adults over the age 

of eighteen living in metropolitan U.S. cities who use the internet will be reached with online and 

in person passive recruitment. Participants must live in a verified zip code that has been validated 

by the research team as a “metropolitan U.S. city”, meaning they have access to multiple forms 

of transportation.16 A database of these zip codes will be predetermined. Participants must also 

verify they are over eighteen years old by giving their date of birth. These sampling methods will 



	 5	

obtain consent via e-signature. Passive recruitment is being used in order to obtain a large sample 

size from adults across the United States. 

Measures 

 Once an individual is approved to participate in the survey based on the inclusion and 

exclusion criteria, there will be a self-report, forced response online questionnaire. Demographic 

questions will be asked in order to stratify the data, as well as, account for interaction and 

confounding factors. The risk factor of mode of transportation and outcome of interest, LBP, will 

be measured through multiple choice and yes/no questions, such as, “Do you experience LBP?”, 

“What time of day do you experience LBP?”, and “What is your main mode of 

transportation?”.7,9,11 

Previously validated variables will be assessed using Yes/No, multiple choice, and Likert 

scale questions such as, “Do you have a family history of spine problems”,  “I am satisfied at 

work”, and “How many hours per day do you spend studying?”14 This proposed study will also 

measure the “doses” of all transit options with ratio questions to assess how much time each 

participant spends engaging in different modes of transportation, for example, “How many 

minutes per day do you spend driving?”.15 Social norms may affect transportation choice. The 

following questions from The PASTA Project will be asked on a 5 point Likert scale: “Most 

people who are important to me think that I should walk for travel, In my neighborhood walking 

is well regarded, and In my neighborhood it is common for people to walk for travel”.13 These 

three statements will be modified for public transit and driving, as well.  

 Additional relevant variables that will help inform and stratify the data collected include 

living situation, social support, weather patterns, traveling with a backpack or briefcase, and 

destination. These will be assessed using multiple choice questions and five- point Likert scale 
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questions similar to the following sentences: “What weather patterns are most common in your 

city?”, “The weather patterns in my city affect which mode of transportation I choose”, “What 

type of bags do you carry during your daily travel?”, “The bags I carry during my daily travel 

affect my mode of transportation”, “How long have you had the same transportation habits?”, 

and “How long have you experienced the same low back pain?”  

Procedures 

Passive recruitment will be used to target adults over the age of eighteen living in 

metropolitan U.S. cities. Participants must be able to use the internet.  Advertisements will 

appear on platforms such as Google and Facebook. They will also be shown in public settings 

including the Department of Motor Vehicles (DMV), inside Public Transportation stations and 

vehicles, on billboards, and in gas stations. The advertisements will include a QR code and email 

address to contact in order to learn more and participate in this study. Participants will only be 

allowed to complete the survey by first contacting the email address. Consent will be obtained 

via an e-signature at the beginning and end of the survey. All collection and administration will 

be done via the internet. All individual data will remain anonymous throughout the research 

process.  

Discussion  

Although there has been thorough research regarding health outcomes related to 

transportation, low back pain is often excluded. This has created a gap in understanding low back 

pain as a factor that may be associated with types of transportation taken by adults in the United 

States. LBP is a significant public health problem, negatively affecting individual wellbeing, 

productivity, and physical health.4-6 An increase in PA decreases general LBP.7  In various 

metropolitan cities worldwide, taking public transportation has been shown to increase PA, 
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specifically walking, on a daily basis.8-11 Given this information, an association can be made 

linking habitual public and active transportation to a decrease risk of low back pain. However, 

further research is needed for a conclusive association to be made. A conclusive association 

would benefit public health initiatives. Specific interventions would consist of campaigns, 

policy, and health promotion programs to increase physical activity and public transit. Other 

beneficiaries of this association include those at risk or living with LBP, as well as their families, 

employers, physicians, and insurance companies. This association could also improve built 

environments in less urban areas with an increase in sidewalks, bike lanes, and bus options.  

Limitations  

There are several limitations in this research proposal. This research was not able to 

examine a full causal pathway between mode of transportation and low back pain prevalence. 

However, it draws an association based on research of physical activity, low back pain, and 

various modes of transportation in developed countries. Passive recruitment and online response 

can both be seen as limitations due to selection biases because only those who see the 

advertisements and have internet access are able to participate. This may unintentionally exclude 

marginalized populations. Another limitation is that it may not be possible with this initial survey 

to distinguish transportation for commuting purposes and transportation for other activities.17 

Stratifying the data by transportation purpose and reported LBP may influence the data based 

upon information previously stated regarding stress, social support, and LBP.14 This research 

design relies on self-reported information, which may allow for recall bias. Some may also report 

false information due to a social desirability bias. These biases could affect both variables of 

interest and should be taken into account during further research.  
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The assessment results are not generalizable because it did not use a random sampling 

technique. However, this assessment could be replicated in most developed countries where there 

are several options for transportation and the prevalence of low back pain is significant.  

Implications  

Given the lack of causal pathways found in this research proposal, there are implications 

for further research and public health practice to study the association between modes of 

transportation and low back pain in adults. This would inform intervention development and 

policy changes in the United States. Future studies using a longitudinal design would remove 

limitations found in this initial study. Participants in a prospective cohort study would track steps 

using a pedometer given by the research team. Previous research has successfully used daily time 

use diaries and geographic location characteristics to study people’s transportation habits.16 

These same methods could be used regarding this association of interest.   

Those living in dense cities do not get more PA than those living in spread out cities, 

based on one study using the county sprawl index.16 This shows that infrastructure to promote 

PA may not be utilized. However, in 2014, bike infrastructure, specifically, was associated with 

increased bike rates.14 This has implications for further research that creates policy change 

surrounding active transport uptake by the general population.16 This research proposal in 

combination with previous research studies demonstrates an increase need for diverse studies 

surrounding transportation as it relates to decreasing LBP as a health outcome.  

Conclusion  

The proposed assessment will look for an association between modes of transportation 

chosen by adults in metropolitan cities in the United States and the prevalence of reported low 

back pain. General associations can be drawn from this literature review. Findings that show a 
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significantly higher prevalence of LBP among adults who drive as their main mode of 

transportation, and a lower prevalence of LBP among those who take public transportation would 

support the proposed association of interest. This would imply that driving “doses” should be 

minimized to decrease the prevalence of low back pain in adults. Access to alternative modes 

should be considered at an individual and societal level to address LBP as a public health 

problem. More research should also be conducted on extraneous variables to determine other 

factors associated with LBP.  

Low back pain affects approximately 84% of adults worldwide.2 Finding a reliable and 

valid association between LBP transportation choices could impact availability, policy, and daily 

routines of adults in many cities. The long term goal of these changes is to decrease the 

prevalence of low back pain. 
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