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Abstract 

Physical therapy is a medical practice that focuses on rehabilitation of muscular 

function. Injuries, diseases, and deformities can impair an individuals' muscular function. 

Physical therapy has grown into a field where patient psychology medications, like 

marijuana, is valued through therapeutic adjuncts such as cognitive behavioral therapy 

(CBT). The combination of CBT, Physical therapy and medication use creates a multi-

dimensional therapy program that focuses on the holistic approach as opposed to only 

the physical aspect. Nielsen, Keefe, Bennell & Jull (2014) discovered that physical 

therapists (PT) could and should perform psychological interventions to instill coping 

mechanisms for pain. Nielsen et al. (2014) advocate that PTs and psychologists work 

together on medical treatment plans. Zgierska et al. (2016) found in a 26-week 

randomized study that meditation and mindfulness training was found to reduce both 

pain and opioid use significantly. The practicality of this study will demonstrate the 

effectiveness of multi-dimensional treatment plans when dealing with traumatic injuries 

concerning the lower back by increasing pain tolerance, muscular function and 

decreasing medication dependency. 

Key Words: Physical therapist (PT), cognitive behavioral therapy (CBT), 

tetrahydrocannabinol (THC), Tampa Scale of Kinesiophobia (TSK) and Fear Avoidance 

Beliefs Questionnaire (FABQ). 
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Efficacy of Marijuana in Multi-Dimensional Treatment Plans 

Injuries in America 

Sport-related injuries are estimated to occur between three and seven million 

times annually in the United States alone leaving psychological scars that inhibit full 

athletic potential through fear of re-injury (Bianco, Malo, & Orlick, 1999, Conn, & 

Gilchrist, 2003). Kinesiophobia develops a pattern of behavior to avoid similar 

movements and events that resembled the mechanism of injury (Österberg, Kvist, & 

Dahlgren, 2013). The term kinesiophobia is used as an irrational cognitive process that 

reflects psychological barriers such as guarding and avoidance to keep him or herself 

safe from the self-perceived threat (Stiller-Ostrowski, Granquist, & Flett, 2014). Stiller-

Ostrowski et al. (2014) described the most severe sports specific kinesiophobia to be 

paralysis, which would be dangerous in collision sports, but also decreased physical 

activity stemming as a secondary effect (Terada, Thomas, Pietrosimone, Hiller, Bowker 

& Gribble, 2015) leading to the possibility of atrophy within the injured musculature. The 

purpose of this study primarily focuses on improving the treatment of kinesiophobia. 

CBT 

CBT has been warranted as a supplemental rehabilitative measure for increasing 

the therapeutic outcomes of post-rehab injuries (Cai, Gao, Xu, Wang, Lyu, & Liu, 2018). 

Cai et al. (2018) used a randomized control trial to look at effectiveness comparing a 

group receiving no CBT versus one that was with similar knee pain at two different 

times. The results were a reliable indicator to warrant CBT with physical therapy as “…  

A short-term CBT program (lasting four weeks)…" to achieve similar results to programs 

lasting longer than five months (Cai et al., 2018). The correlation between CBT program 
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length is more impactful as a multidimensional rehabilitation program versus a 

standalone traditional physical therapy program (Monticone, Ambrosini, Rocca, Magni, 

Brivio, & Ferrante, 2014). Monticone et al. (2014) discovered that the multi-dimensional 

model of treatment showed a reduction in kinesiophobia, catastrophizing behaviors by 

56% and an increase of gait cadence by 14% as opposed to the control group, which 

measured 5% of gait improvement and 13% in catastrophizing behavior. 

Cannabinoids 

The number of active cannabinoid receptors found in the amygdala correlates to 

the level of anxiety from a perceived threat (Tull, McDermott, & Gratz, 2015; 2016). Tull 

et al. (2015:2016) suggest that the composition of marijuana, cannabinoids, play a 

direct role in the therapeutic effects of treating post-traumatic injuries by a cannabinoid 

to tetrahydrocannabinol (THC) ratio. This study also proposed a correlation between 

higher levels of THC in cannabis to stimulate the cannabinoid receptors in the amygdala 

inducing anxiety-like symptoms. Webb and Webb (2014) report the emerging 

therapeutic effects of cannabinoids from recent studies because of the legalization of 

marijuana. 

Marijuana has been shown to have opposite effects as it has a variance of more 

than 80 different cannabinoids and terpenes (Russo, 2011). Research has shown that 

post-traumatic experience can improve from cannabinoid treatment as a means to 

induce reconsolidation blockage of negative and fearful memories (Stern, Gazarini, 

Takahashi, Guimaraes, & Bertolglio, 2012). Todd and Arnold (2016) looked at a ratio of 

1:1 in cannabinoid and THC ratios to examine therapeutic benefits compared to an 

open rate, which provided evidence that lower THC values have a proportional 
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correlation with adverse side effects. Hypothesizing if emerging marijuana studies are 

garnering more attention and validity then the practicality of its use will improve 

rehabilitation results and reduce program length. This study will examine the efficacy of 

multi-dimensional rehabilitation programs utilizing marijuana as a significant component 

to overcome traumatic experiences. The success of this study can add a depth of 

knowledge and insight into the field of physical therapy and sports performance as a 

whole. 

Literature Review 

Lower back pain is a common injury stemming from multiple sources of 

epidemiology. By combining the results amongst CBT programs, physical therapy, and 

marijuana, this literature review will warrant the incorporation of marijuana use.  There is 

currently a multitude of treatment plans available ranging from western to eastern 

medicine. Lower back pain has been prevalent in human culture for a long time. The 

biomechanics associated with this region of the body is a fulcrum point for a lot of 

compound movements. Akerblom, Perrin, Rivano & McCracken (2015) discusses the 

efficacy of a CBT program and the prevalence of its use within adult treatment 

protocols. The purpose of this study is to evaluate the already proven effects of CBT 

programs within the physical therapy realm with marijuana use.  

Epidemiology 

Lower back pain categorizes with different causes ranging from tragic life events 

to referred pain. A catastrophic life event applies to a scenario that provides extreme 

stress such as combat zones, fighting or car crashes. These traumatic experiences can 

leave an individual with lower back pain primary or secondary to the mechanism of 
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injury. The treatment protocols vary with the provider’s education and expertise. Eastern 

medicine may include acupuncture that influences nociceptors in the body as opposed 

to different methods of western medicine being muscle relaxants. These are both 

respected methods to treat the issue of lower back pain. 

Physiological Responses: Obesity, Mentality & Quality of Life 

Obesity defines the excessive accumulation of fat within the body in regards to 

the Body Mass Index (BMI). Roffey, Budiansky, Coyle & Wai (2013) discusses the 

positive relationship between obesity and chronic lower back pain. Roffey et al. (2013) 

go on to explain the mechanical dysfunction as fat accumulates on the upper torso that 

disrupts normal movement patterns and places unusual stress in movements such as 

bending over. Lotzke et al. (2018) discovered that many suffer from chronic low back 

pain did not exercise regularly if at all according to their methods of tracking steps per 

day. Lotzke et al. (2018) and Roffey et al. (2013) both found the positive relationship 

amongst obesity, inactivity and chronic lower back pain. The triad each seem to have a 

cause and effect relationship meaning severe chronic lower back pain reduced activity 

levels resulting in obesity and vice-versa.  

Individuals suffering from chronic pain in the lumbar region can experience 

negative self-perceptions secondary to the injury. Beehler, Rodrigues, Mercurio-riley & 

Dunn (2013) discovered a relationship between mental care and chronic pain 

management in the veteran population. Beehler et al. (2013) found that individuals who 

sought treatment for their condition would have benefited from anxiety treatment. 

Beehler’s et al. (2013) study had a large sample size to validate the claim as it spanned 

across the Veteran Affair’s medical network. The relationship between mental health 
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and lower back pain seems to be positive in statistical analysis (Beehler et al., 2013) 

except for when evaluated by Ramirez-maestre, Esteve, Ruiz-parraga, Gomez-perez & 

Lopez-martinez (2017) that found mental health issues are not significant in the acute 

stages. Ramirez-Masestre et al. (2017) advocate medical professionals provide early 

intervention to fight early warning signs of negative well-being. Quality of life quantifies 

as the number of lifestyle modifications necessary to perform daily tasks. For example, 

those suffering from pain in the lumbar region would have a restriction to full spinal 

extension. Lower back pain would limit the opportunity to obtain materials from shelves 

or maintaining good posture. Reduced quality of life associates with chronic 

neuromuscular pain (Rodriguez-romero, Pita-fernandez, & Pertega-diaz, 2015). The 

study conducted by Rodriguez-Romero was not exclusive too lower back pain, but the 

relevance is that daily pain plays an important factor on both life satisfaction and daily 

activities.  

Fear of Harm 

 Fear of harm is a self-developed method to guard an individual against re-injury 

as the threat perceived heightens to an abnormal catastrophizing event. It is with 

current research that fear of harm is a factor in rehabilitation (Trost, France, Vervoort, 

Lange, & Goubert, 2014). Trost et al. (2014) evaluated the amount of pain observed 

from activities through video imagery. The limiting factor was the volunteer’s ability to 

induce sympathy pain for the athlete visibly showing fear of harm. The correlation 

between sympathy pain as a form of pain appraisal and fear of harm could show 

individuals predisposed to more severe psychological issues after a traumatic injury to 

the lower back. Reevaluating the possibility that fear-based learning has occurred could 
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reinforce the ideology that there is no issue and the abnormal lifestyle changes are 

within societal norms (Trost et al., 2014). 

Rehabilitation: Mental Imaging, Virtual Reality, Phone Applications 

 At home care with physical therapy is an important factor as it relies upon the 

patient’s willingness to adhere to a set treatment protocol. Liu, Song, & Zhang (2014) 

found that mental imaging in conjunction with physical therapy was comparably higher 

in hand function than physical therapy alone concerning stroke patients in occupational 

therapy. Liu et al. (2014) discussed the positive benefits of implementing mental 

imagery as an adjunct intervention to boost the efficacy of rehabilitation. Patients afford 

the cost efficiency of cerebral imaging techniques to overcome phobias.The implication 

of supplementing mental rehearsals of movements may aid in the reconstruction of the 

aforementioned daily life modifications. General education as a primary intervention 

gives the patient an attempt to improve well-being and confidence in the self-efficacy 

portion of treatment. 

 Clinical tools at the PT’s disposal are not limited to sheets of health information. 

Another device is virtual reality rehabilitation such as one specific HMD, Type TriVisio 

VR Vision used by Schweizer et al. (2017). When examining anxiety towards a self-

perceived threat, the virtual reality can manipulate a new connection to the amygdala 

and prefrontal cortex (Schweizer et al., 2017). Another finding of Schweizer et al. 's 

(2017) study was the predisposition to the development of post-traumatic stress 

disorder (PTSD). Having the ability to provide a high level of virtual rehabilitation 

clinically could potentially create a better understanding of threat appraisal in an 
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individual. With much-marketed technology, there is a wide availability of at home virtual 

reality simulators that connect to phones and gaming systems. 

Rosser & Eccleston (2011) examined five parameters that went into the creation 

of a pain management application that focuses on habit changing and self-therapy. The 

ability to quickly track and perform daily performances per day can create a pattern over 

time to develop new and relearned skills. Creating and utilizing an application to 

effectively monitor, educate, and relax individuals through primary interventions can be 

difficult to accomplish (Rosser, & Eccleston, 2011). The practical use of this within 

studies can be complicated; however, it warrants research into future topics of pain 

management through cellular devices as opposed to journaling. Journaling is intuitively 

a way to keep accountability for one’s actions and can lead to the same results as the 

application. 

Medical Marijuana 

 All of the benefits of using marijuana are still being evaluated. Until the 

conclusion has been reached, individuals will have to afford their medication if 

recommended by their health care provider. In some cases, marijuana may be more 

costly or significantly less than commonly prescribed medications. Along with possibly 

being cost-effective, the application can be easier to engage in as opposed to oral 

intake. Inhalation of any drug can prove to be a safer medication route if the ability to 

self-titrate is possible. Intuitively speaking, the method of consumption does not allow 

individuals to reduce the effects once ingested into the body. The different routes of 

medication may give concern to insurance companies looking to diminish risk factors 
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associated with medical marijuana. Health care insurance companies may incorporate 

medical marijuana as a prescribed medication upon future research. 

 In line with current literature, this is not a medication that disposes an individual 

to substance abuse (Webb, & Webb, 2014). Webb & Webb (2014) surveyed to illustrate 

marijuana is preferred over past prescription protocols of medications such as muscle 

relaxants and codeine. Examining the population group that would be utilizing marijuana 

as a form of drugs is essential to acknowledge the want and need of this prescription 

medication. Having feedback from sample sizes that do not exhibit relatability discredits 

any qualitative data as it skews data from an external variable, personal motivation. 

Motivation validates relatability because if individuals do not have the same issues as 

the study’s sample then to what motivation would other give to this topic aside from 

tempting to skew data.  This qualitative data goes on to show the majority of patients 

using marijuana as a form of pain management had not experienced adverse side 

effects (Webb & Webb, 2014). Webb & Webb (2014) continue to illustrate self-titration 

through a smokeless vaporizer as a mitigating factor to adverse reactions.  

Dealing with the self-perceived idea of anxiety, the current research shows that 

marijuana has anxiolytic properties that work by reducing the amygdala’s response to 

threat (Greydanus, & Merrick, 2016). The cannabinoid receptors over stimulate as the 

cannabis proteins attach themselves to the membrane. This lipid-soluble compound can 

act as a messenger system to start the feedback cycle of cortisol. Human history 

incorporates marijuana as a traditional herb for the past 5,000 years (Lucas et al., 

2016). 

Significance and Purpose 
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 This study was created to look at the efficacy of marijuana’s role in physical 

rehabilitation after traumatic injuries resulting in lower back pain. Lower back pain could 

have been acute or chronic; however, the importance of the prevalence to need 

medication for pain management was a strong determinate in the study’s exclusion 

criteria to remain valid for traumatic experiences. This study, if conducted, does not offer 

a treatment plan; however, this study delivers a new concept to physical rehabilitation 

regarding treating the whole patient in mind, body, and spirit. The specificity towards 

lower back pain was chosen because the epidemiology can occur after a traumatic life 

event that potentially could scar an individual more than the actual injury itself. These 

somatic episodes produced by the traumatic experience leads the study’s results to 

weigh the cognitive approach to rehabilitation as a potential post-care treatment to 

prescribe medical marijuana as an anxiolytic to reduce flare-ups from somatic episodes. 

Mental injuries require equal timely treatment when comparing to physical ones; there 

could be a greater chance at improving an individual’s quality of life and decreasing the 

adverse side effects of reduced mobility secondary to traumatic lower back pain. 

Hypothesis 

 Based upon current literature on the efficacy of CBT programs in conjunction with 

physical therapy there will be a positive experience in rehabilitation for both the 

experimental and control group. Despite the lack of marijuana studies with a 1:1 ratio, 

this study hypothesizes that marijuana will provide a higher rate of successful 

rehabilitation shown through reduced fear avoidance behaviors and significantly 

increased the quality of life for those suffering from chronic lower back pain when 

compared to the non-marijuana control group. This hypothesis can be proposed as a 
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warranted treatment adjunct due to the unexplored therapeutic benefits of marijuana 

and the already determined pain management effects when compared to opioid and 

muscle relaxant prescriptions. PTs living in marijuana-friendly countries or states can 

easily employ this alternative prescription as opposed to dangerous medications that 

can lead to substance abuse and adverse side effects such as morphine or fentanyl. 

The information gained in this study will be able to develop more knowledgeable PTs 

and their application of psychological interventions to treat the whole patient rather than 

just the injury. Secondly, the knowledge gained to improve or disapprove marijuana 

policy as a prescription method from health care insurers as an objective look at the 

efficacy of marijuana in multi-dimensional treatment plans. 

Method 

Subjects 

The researcher will need 100 volunteers who passed the selection criteria will be 

permitted to be in the eight-week study. These volunteers were not discriminated by 

race, ethnicity, and gender. The pre-screening requirements are; having had a recent 

traumatic injury involving the lower back and have not smoked marijuana within the past 

three months. Medications aside from marijuana will be deemed acceptable and noted 

throughout the experiment. The lower back pain must be more than three months in 

length. Patients who have experienced car crashes or collisions would be the prime 

candidate such as those tackled in football for example. The exclusion criteria for this 

study are; the individual had to between the ages of 18 to 25, and the individual had to 

be deemed in good health condition, aside from lower back pain, based upon their 

primary health care provider. After the sample group was considered eligible, the 
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volunteers would be split in half randomly for 50 to be the experimental and the 

remaining to fill the control group. Having a randomized sample group will ensure the 

validity of marijuana as an alternative medication to treat lower back pain. The location 

of the study will take place in the San Gabriel Valley in respects to the individual’s 

physical therapy clinics. The recruitment scheme focuses on visiting the local clinics in 

the area to find suitable individuals also to include athletic trainer offices. Local clinics 

can be attended in person and advocating the therapeutic benefits to the health care 

providers. Due to the health insurance portability and accountability act (HIPAA), access 

to the individual’s medical records and current ongoing issues are restricted until the 

volunteer approves access to the researcher. HIPAA will cause the researcher to rely 

upon the physical therapist to advocate for recruitment in this study or other health care 

providers who refer potential volunteers for PT after a traumatic injury. A signed 

disclosure form authorizing the use of medical records mitigate the legal risks 

associated with HIPAA. The physical therapists will come to a consensus during a 

meeting to agree upon the procedure themselves. Individuals are refusing to meet 

during the council remove themselves from the study. 

Experimental Design 

 The experimental design of this study will consist of a pretest and posttest 

between groups methodology. The experimental group will include volunteers using 

marijuana therapeutically while the control group will abstain from marijuana use for the 

duration of the study.  The control group can still use medications prescribed from their 

health care provider.  Both groups will conduct the same physical therapy sessions. The 

only difference between the two groups is that one receives medical marijuana and the 
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other does not. The expected threat to the internal validation consists of unexpected 

events.  Certain unexpected events can range from adherence to the medical plan and 

confidence between the participant and their PT. Due to the collection process coming 

from the subject's own PT clinics, there will be different protocols when it comes to 

rehabilitation amongst the different PT clinics. The health outcome of the patient is 

relative to developing a patient relationship, so building trust and rapport have 

therapeutic benefits outside of just treating the illness or injury (Ernstmann et al., 2017). 

Ernstmann et al. (2017) continues to speak about the mechanisms behind increased 

health outcomes due to increased patient motivation and understanding the medical 

plan. Motivation minimizes the effect different treatment protocols; there will be a 

consensus amongst the participating physical therapists to conclude that will be no 

significant variations in a treatment plan. The adherence to the same treatment plan 

includes disregarding the use of Kinesio tape on the volunteers. Using placebo 

techniques could skew data by mentality and create a confounding variable. It was 

found that there was no benefit in using Kinesio tape for chronic lower back patients 

(Kamali, Sinaei, & Taherkhani, 2018). This variable will leave volunteers subject to 

skewing the data because of a placebo effect.  The external variables will allow patients 

to be representative of young active adults ages 18 to 25. External variables in this 

study are sleep habits, medication use, motivation, and nutrition. The difference 

between the two sample groups will have active control over the multiple-treatment 

interference ideology by standardizing treatment protocols. 

Variables 
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The dependent variables were examined in this study are catastrophizing 

behavior and gait cadence. The research amongst the dependent variables and 

marijuana use can be seen by studies from Tull, McDermott, & Gratz (2015-2016) 

testing cortisol levels through saliva and Wong et al. (2014) compared cannabis levels 

post exercise. It is in line with current literature that cortisol releases from stress. 

Intuitively speaking, catastrophizing behavior over a movement or daily activity will 

produce cortisol as a by-product. Cortisol serves as a non-direct measurement to show 

fear more objectively. These variables will be measured primarily by three different 

instruments. The effects of cannabis on human subjects are limited; however, Wong et 

al. (2014) examined cardiovascular performance on mice specifically on a treadmill after 

administering marijuana. This study serves to show patients will not be injured in this 

procedure of testing. The treadmill was a 1050RM Exer-3/6 Open Treadmill. 

Measures & Instruments 

The Salimetrics High Sensitivity Salivary Cortisol Enzyme Immunoassay Kit 

(Cortisol Kit) measures cortisol through blood testing. Carol, Spencer, & Mittal (2017) 

used the cortisol kit to determine the relationship between cannabis and cortisol. This 

study included more validity of internal reliability by removing stressors in the 

environment and providing the desired dietary intake before receiving the samples. 

Carol et al. (2017) discovered through a passive drool method; cortisol had a 

relationship with marijuana. Measurement procedures will be given a protocol for 

correctly what to eat the day of and day prior along with standardized extraction times. 

The relatability of adolescence will not provide the same data; however, it will serve as a 

point of validity to defend against instrumental error in the study. Testing ensures 
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reliability that marijuana is present in the body's system, an immunoassay panel will be 

used to measure marijuana. The use of marijuana operationally defines the presence of 

tetrahydrocannabinol (THC) in the urine of over 50 nanograms per milliliter. The exact 

brand will come from CEDIA multi-drug kit. Marijuana measurement tools show reliable 

data in car crash scenes measuring certain levels of THC. Del Balzo et al. (2018) found 

the instrument to be reliable and accurate to the individual’s level of THC presence 

amongst a variability of other possible drug use such as alcohol or opiates. The study 

continued to show the reliability of the immunoassay in determining whether cannabis 

was used (Del Balzo et al., 2018). 

The second primary instrument in this study will be a treadmill. The treadmill 

defines a piece of fitness equipment that allows the user to move freely in a single 

direction at a set pace. The specific treadmill will be a RX9200S as it has been used by 

Choi, Kang, Seo, & Track (2017) to study spatiotemporal variables in gait analysis. The 

study specifically looked at stride time, length and speed.  The study defines gait 

cadence as the stride time, distance and speed associated with walking. The similar 

procedure of operations will take place; however, the information gathered furthers the 

field of rehabilitation by introducing a new method of treatment options. 

To measure catastrophizing behavior and fear of re-harm the researcher will 

employ the Tampa Scale of Kinesiophobia (TSK) and Fear Avoidance Beliefs 

Questionnaire (FABQ).  TSK was used by Houston, Cross, Saliba & Hertel (2013-2014) 

to examine the post rehabilitative mental status of university athletes. There was a 

direct correlation to decreased severity of Kinesiophobia related to increased time from 

when the mechanism of injury occurred (Houston et al., 2013-2014). The FABQ was 
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also used in this study as well. The FABQ is similar to the TSK; however, it differs in 

questions. The TSK features a survey conducted in Italy (Monticone et al., 2014) to 

examine the rehabilitation of geriatric patients looking at similar dependent variables not 

caused by marijuana. 

Procedure 

It is essential that the institutional review board (IRB) approves this study. It is 

vital that the individuals in the survey give informed consent to participate. The approval 

includes the purpose and potential risks associated with their participation. The 

recruitment process will be as aforementioned. PT professionals will come to a 

consensus on rehabilitation plans. Volunteers are interviewing and filtering through the 

exclusion criteria. Those participants who are prime candidates will provide written 

informed consent after being informed about the purpose and possible risks of the 

study. The research team will now have to account for possible individual variables such 

as medication use. Every individual will have paperwork on their progress; however, at 

the end of the study once the data is analyzed every file will be shredded. Volunteers 

will now obtain a mindfulness journal as a part of their agreed upon CBT program in 

conjunction with their physical therapy. Participants will complete at least one ten minute 

session daily. The program’s tracker will show the progress to meet daily satisfaction. 

Once the files are completed, there will be a split into two groups entirely at random 

regardless of gender. Data collection begins with both the TSK and FABQ before their 

one-mile walk. Hospital staff whom they have never met will administer the 

questionnaires.  At the fourth, sixth and eighth week of the study, the treadmill fitness 

test will be conducted along with the surveys and blood and urine sampling. The one-
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mile walk will be given at the patient's pace and ends when they finish or until they can 

no longer continue walking. It is highly encouraged for the patient to be in shorts and a 

thin t-shirt and that there is a professional who understands documenting biomechanics 

of human movement. The researcher will take all precautions necessary in case of a 

medical emergency. Aside from the testing material, everyday life in the eight-week 

program will include self-dosed marijuana sessions daily for the experimental group and 

no marijuana use for the control group. It will be essential to employ random drug tests 

to ensure the control group is not using marijuana. 

Marijuana Positive Group 

The control group will not receive marijuana; however, a self-therapeutic dose of 

marijuana will be prescribed to the experimental group 30 minutes before the walk. A 

self-therapeutic dose of cannabis operationally defines the minimum amount of 

marijuana needed to feel signs and symptoms of relaxation or reduced nervousness 

about the fitness test. Blood and urine samples will be collected post exam after 30 

minutes of rest. The blood cortisol and THC concentration in the plasma will be 

recorded. The urine samples confirm the presence of THC and its amount after exercise 

testing protocol.  The positive marijuana group needs testing to ensure participants are 

using marijuana daily. 

Analysis 

The results will show both quantifiable and qualitative data to the research team 

to determine if marijuana does significantly improve recovery rates in physical therapy 

patients who suffered a traumatic injury to the lower back.  If the data shows increased 

speed in completing the one-mile treadmill walk, this will show a significant positive 
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correlation between marijuana use and physical therapy treatment plans. If the statistics 

are not meaningful using a .05 alpha "P” value, then marijuana will be discredited as an 

effective adjunct in multi-dimensional rehabilitation for lower back injuries compared to 

the three interval independent tests from the fourth, sixth and eighth week. The 

assignment amongst groups will be randomized regardless of gender, sex and age. The 

type of test used for statistical analysis is the independent samples t-test set at a power 

“P” of 0.05 with 98 degrees of freedom, set at 100. The study examines the difference 

between marijuana versus no marijuana use as an adjunct prescription to physical 

therapy. From start to finish, there will be three tests to compare values both 

quantifiable and qualifiedly. A single researcher will be responsible for inputting the data 

onto an excel spreadsheet to compute standard deviations and means for each trial of 

the study. Sharing responsibility will also eliminate the chance of determinate error, 

provided the researcher responsible is well versed in excel. The relationship between 

marijuana and physical therapy will be determined using an independent samples t-test. 

Conclusion 

Anticipated Results 

If the proposed study were conducted, the hypothesized results would result in 

significantly increased pain tolerance and muscular function with reduced medication 

dependency for those who participated in the eight-week experimental group compared 

to the eight-week control group. The individuals completing the rehabilitation to standard 

would validate the use of marijuana in future studies outside of lower back pain. These 

anticipated results are based off the literature review as it is very little to no research 

that has looked at using marijuana specifically with a 1:1 ratio of cannabidiol and THC 
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as an adjunct to multi-dimensional physical therapy. This study focuses on treating 

lower back injuries after a traumatic experience. Current treatments of lower back pain 

compare the measurable results from this study in both quantitative and qualitative data. 

Practical Applications  

The completion of this study would present an alternative treatment plan to 

increase muscular function while decreasing medication use to include opioids and 

benzodiazepines. Individuals suffering from chronic lower back pain may feel that there 

is no hope of finding a cure despite completing conventional treatment protocols such 

as physical therapy alone and medication use to cope with pain. Opioids and 

benzodiazepinesetc. can lead to medication dependency ultimately leaving the 

possibility for chronic drug abuse. By replacing known medications that can result in 

harm, suffering individuals may experience significantly better results through the 

known, and most up to date prescribed treatment protocols. The results would possibly 

validate the use of medical marijuana as a valid prescription to aid in regaining normal 

muscular function. Marijuana would ultimately provide individuals with chronic lower 

back pain independence over drug abuse and weak coping mechanisms for the 

thousands afflicted with this debilitating back pain. 

Limitations and Future Research 

  Lower back pain can be caused primary or secondary to an injury, postural 

dysfunction, illness, emotional distress or life event. It is difficult to say without a 

thorough medical examination the likely cause of the epidemiology — the factors that 

could have directly influenced the results of this study include but are not limited too; 

mood, sleeping habits, medications outside of marijuana, interactions between PT and 
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client and adherence to the methods of the study. A limiting factor in the study was the 

severity of trauma associated with the lower back pain. The process of selection cannot 

quantify the amount of shock individual experiences as every patient is unique to their 

own ability to cope. Allowing the patients to self-select their subgroup after 

randomization has occurred may provide a stronger validation to the results. Giving 

control to the patient to select their subset will benefit the study by providing a higher 

level of analysis between randomized groups and subgroups within the survey.  

  Sleeping habits may vary amongst patients in the study because pain may cause 

a chain reaction to induce medication use. Pain may, in turn, result in a lower quality of 

sleep ultimately presenting in possible increased agitation thus decreasing mood and 

satisfaction through the study. We have decided not to interfere with this factor because 

it is necessary to examine the efficacy of marijuana’s relaxation properties. With and 

without the marijuana, this limiting factor may still be present, and the resulting 

coefficient of having the pain medications could predispose the individual for medication 

dependency outside of the prescription regimen. 

 Interactions between the PT and the patient cannot be regulated as everyone is 

unique in their perspectives. This free variable cannot be managed unless we were to 

hire a sole PT to handle the caseload of 100 patients. This idea is highly impractical and 

not cost- efficient as patients can live a variety of miles away from the medical treatment 

facility. The mitigation taken to the PT’s interaction is a consensus amongst the 

participating PTs for treatment protocol and the standardized 10 minutes a day 

mindfulness journaling CBT program. It is necessary to agree on the treatment 



MARIJUANA AND CONFIDENCE   !22

protocols as changing more than one variable can invalidate the whole study through 

multiple treatment interference. 

  One more limitation to the study is that the composition of marijuana can differ 

significantly amongst its other forms throughout the world. The results of this study can 

only speak for a 1:1 ratio of cannabidiol and THC and not the different compositions 

available. Marijuana’s role in this study is shown through increased pain management 

resulting in a more functional gait and increased self-confidence examined through 

reduced catastrophizing behaviors. The idea of using a 1:1 ratio has shown promise 

through Todd & Arnold’s research in 2016. 

  The restriction of marijuana to only the experimental group is necessary as it is 

the independent variable of the study. Imposing a limit the control group is needed and 

requires consistent testing to ensure high validity of results. The different compositions 

of marijuana use within the experimental control can differ significantly. It is a design 

flaw that other structures of cannabis cannot be tested. The uncertainty that those in the 

experimental group are only taking the 1:1 ratio prescribed medication is a limiting 

factor; however, motivation to spend money to obtain more marijuana is unlikely, as the 

1:1 ratio comes at no cost. Future studies in this area can consider the relationship 

between cannabidiol and THC to determine a composition better fitting for this type of 

research. The sample group looking forward can be of different age groups to ensure 

relatability outside of 18 – 25 years of age. For different age groups, there should be a 

thorough examination of prescribing a different therapeutic dose or keeping it to a 

patient’s self-titration of efficacy. To increase the validity of similar studies and this one, 
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ensuring long-term results or if a maintenance program needs to develop after a six 

month follow up. 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#  
Efficacy of Marijuana and Multi-Dimensional Treatment Plans 

Researcher: “X” 

69 

2014-15 INFORMED CONSENT FORM 

Voluntary Status: You are being invited to participate in a research study conducted by 

the researchers listed above. You are being asked to volunteer since you meet the 

requirements for enrollment into this study. Your participation is voluntary which means 

you can choose whether or not you want to participate. You may withdraw any time 

without penalty. If you decline to continue, any data gathered to that point may be used 

in data analysis. If you choose not to participate, there will be no loss of benefits to 

which you are entitled. Before you can make your decision, you will need to know what 

the study is about, the possible risks and benefits of being in this study, and what you 

will have to do in this study. The research team is going to talk to you about the study, 

and they will give you this consent form to read. You may also decide to discuss it with 

your family or friends. If you find some of the language difficult to understand, please 

ask the researcher and/or the research team about this form. If you decide to 

participate, you will be asked to sign this form.               

Purpose: The study for which you are being asked to participate is designed to 

examine the benefits of marijuana use in a multi-dimensional treatment plan for those 

suffering from lower back pain after a traumatic injury. By involving yourself in this study, 

you will have the opportunity to assist in show casing the validity of prescribed 

marijuana.  There is not a significant volume of research in this are concerning 
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marijuana, so your participation may lead to a break through development in physical 

therapy. 

Procedure: To be a voluntary participant in this study, you will be asked to participate in 

10 minute CBT sessions per day and regular physical therapy appointments for 8 

weeks. Marijuana will be administered throughout the 8 weeks and will require you to 

reframe from obtaining marijuana outside of this study. This study will require three 

evaluations throughout the 8 weeks, random drug tests and full participation. The 

evaluation is a one mile walk; however, you may stop anytime if your injury restricts you 

from continuing.  

The study asks that you grant the researchers permission to view your medical or 

clinical record. You should know that the researchers will copy the information from your 

chart, but not include your name or any other identifying information such as your 

medical record number, birth date or social security number. You will also be asked to 

sign a separate form that specifically addresses using your protected health information 

(PHI) for the purposes of research. 

Commitment and Compensation: Your total participation in the study will take 

approximately 8 weeks over 16 sessions of physical therapy and approximately 8 weeks 

of daily 10 minute sessions of cognitive rehabilitation. Each physical therapy session will 

last approximately one hour. As a token of our appreciation for your participation in this 

project, you will be entered into a drawing to receive all of the marijuana left over from 

the study’s conclusion. You will also receive self-awareness training through general 

education hand outs. 
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Possible Risks & Benefits: It is expected that participation in this study will provide 

you with no more than minimal risk or discomfort which means that you should not 

experience it as any more troubling than your normal daily life. However, there is always 

the chance that there are some unexpected risks. The foreseeable risks in this study 

include an accidental disclosure of your private information, or discomfort by answering 

questions that are embarrassing. If you feel uncomfortable or distressed, please tell the 

researcher and he/she will ask you if you want to continue. Because this is research 

and does not have anything to do with the current services you are receiving, you can 

withdraw from the study at any time without penalty. 

You will not receive any direct benefits from participating in this study; however, 

your participation in this study will help improve the knowledge about medical marijuana 

and its efficacy as a treatment medication. Your participation may also benefit other 

people with similar concerns. 
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Confidentiality & Consent: The investigator and staff involved with the study will keep 

your personal information collected for the study strictly confidential. Any information 

that is obtained in connection with this study and that can be identified with you will 

remain confidential and will be disclosed only with your permission or as required by 

law. Your identity will be kept strictly confidential by developing a number system that 

reflects personal information informally. Only those pertinent in the study will have 

access to the information such as the researchers. The information will be inputted into 

an online database accessible to only the researcher. Pass codes and locations of the 

information will not be distributed under any circumstances except to your specific 

attending physical therapist to enter clinical data. The justification for this is because 

data needs to be an accurate and objective by a medical professional. Once the study is 

over, all information will be compiled and personal information to include number will be 

incinerated.   

This document explains your rights as a research subject. If you have questions 

regarding your participation in this research study or have any questions about your 

rights as a research subject, please contact the Principal Investigator using the 

information at the bottom of this form. Concerning your rights or treatment as a research 

subject, you may contact the Research Integrity Officer at Azusa Pacific University 

(APU) at (626) 812-3034 or at dguido@apu.edu. 

New Information: During the course of this study, we may discover information that 

could be important to you. This includes information that, once learned, might cause you 

to change your mind about being in the study. We will notify you as soon as possible if 

such information becomes available. 
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Treatment Choices: If you agree to participate in this treatment study, you will be given 

an opportunity to discuss alternative treatments with the researcher or another 

professional. If you choose not to participate in this study, or choose to withdraw from 

the study, the researcher will refer you to someone who will discuss treatment 

alternatives for your condition. You do not need to participate in this study to have your 

lower back pain treated. 

Conflict of Interest: The Principal Investigator has complied with the Azusa Pacific 

University Potential Conflict of Interest in Research policy. 

Consent: I understand that my participation in this study is entirely voluntary and that I 

may refuse to participate or may withdraw from the study at any time without penalty. I 

understand the procedures described above, and I understand fully the rights of a 

potential subject in a research study involving people as subjects. My questions have 

been answered to my satisfaction. I agree to participate in this study. I have received a 

copy of this consent form.  

 I agree to be audio taped                                                      I do not agree to be audio 
taped  

_______________________________     ___________________________________   
______________ 
Participant Name Printed                Participant Name Signed                        Date   
   
I have explained the research to the subject or his/her legal representative and 
answered all of his/her questions. I believe he/she understands the information 
described in this document and freely consents to participate.  

____________________________________________                
_______________     ______________ 
Signature of Principal Investigator    Date              Time 
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[Signed by researcher or certified assistant after participant has demonstrated 
understanding of research procedures through questions and answers]                              
      

PI Name, Printed: “x” 
Address : “x” 
Phone: “xxx-xxx-xxxx” 
Email address: “x” 


