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Abstract
Background: Chronic low back pain is an extremely common condition in an occupational health
setting. Among manual labor workers, chronic non-specific LBP can lead to loss of function,
loss of income, and fear-avoidance behavior.
Aim: The aim of this project was to use electronic mobile application to assist manual labor
workers with chronic back pain to increase their functional levels and to decrease illness
behavior.
Methodology: This pilot project used a quasi-experimental pretest-posttest design. Manual labor
workers with non-specific low back pain were recruited from a kitchen cabinetry manufacturing
company. The four-week intervention included utilization of a de-novo created mobile
application that contained educational materials and links to various exercise routines. The
degree of physical disability and fear avoidance beliefs were measured pre and post intervention
by using the Oswestry Disability Index (ODI) and the Fear-Avoidance Beliefs questionnaire
(FABQ) respectively.
Results: Six participants participated in this study. All participants were males with a prolonged
duration of low back pain (almost 5 years). There was a non-significant decrease in the physical
disability (p = 0.068) score and a significant reduction in the avoidance beliefs (p = 0.027) score.
Implications: Electronic mobile applications should be included in the treatment management
plans to reduce avoidance behaviors. Future research should focus on the role of applications on
reduction of physical disabilities and preventing progression to chronic low back pain.

Keywords: low back pain, self-management, mobile health applications
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Engaging Self-Management with a Low Back Pain App in Manual Labor Workers

According to the National Institute of Neurological Disorders and Stroke, about 80
percent of adults in the United States experience low back pain at some point in their lifetimes
(2017). This condition affects men and women equally (2017). It is the most common cause of
job-related disability and a leading contributor to missed days at work (National Institute of
Neurological Disorders and Stroke, 2017). Low back pain is a common injury reported in
occupational medicine, a field tasked with the goal of decreasing disability and loss of
productivity (United States Department of Labor, n.d.-a).

Recommendations from clinical practice guidelines (CPGs) on treating low back pain
often have a heavier focus on medical interventions. Yet, there is agreement amongst the CPGs
to include psychosocial interventions for low back pain to complement the more traditional
medical treatments (O'Connell, Cook, Wand, and Ward, 2016). An example of an intervention
targeting the psychosocial aspect of low back pain is the promotion of self-management. This
project evaluated the effectiveness of a mobile health application in promoting self-management

among manual labor workers with low back pain.

Background and Significance
The Institute of Medicine (I0OM) and the Occupational Health and Safety Administration
(OSHA) recognized the significant impact of back pain. 10M and OSHA pushed for initiatives
to reduce back pain because of its substantial effects on global, financial, and workplace factors.
Institute of Medicine
The IOM identified pain as a public health challenge. The national costs of chronic pain

were $635 billion each year (2011). In response, the IOM published a blueprint which quoted
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the following:

1. Medical treatment for back pain had a cost of $30.3 billion in 2007 (Soni, 2010).

2. LBP resulted in a loss of 149 million days-of-work per year (Freburger et al.,
2009).

3. There was an estimated cost of greater than $100 billion annually, two-thirds of
which were from decreased wages and productivity (Freburger et al., 2009).

4. The Centers for Disease Control and Prevention (2009) reported disability from
all causes had estimated costs of $300 billion annually, with back/spine problems
being one of the top causes.

Recognizing the need to address the public health burden of low back pain, the IOM
issued a set of recommendations on management of this condition. One of these
recommendations by the IOM was education and “promotion of self-management to
individualize care to each patient” (IOM, 2011, p. 8).

Occupational Safety and Health Administration

OSHA focuses on providing a safer work environment through tracking workplace
injuries and illnesses. OSHA sets and enforces standards in response to trends in workplace
injuries. They also provide training, outreach, education, and assistance (United States
Department of Labor, n.d.-b). They require employers with more than ten employees to keep a
record of serious work-related injuries and illnesses (The United States Department of Labor,
n.d.-c). Recordable injuries include those that require medical treatment beyond first aid and/or
resulting in days away from work, restricted work, or transfer to another job (The United States
Department of Labor, n.d.-c).

Low back pain is a common complaint seen in the work setting. It can result from falls,
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fractures, strains, or repetitive motions. To illustrate the prevalence of work-related low back
pain, national data on injuries and illnesses reported by employers to OSHA is next discussed.
Bureau of Labor Statistics

OSHA reporting requires employers to indicate the nature of injury when reporting new
injury occurrences. OSHA publishes this data across all industries. Low back pain is a nonfatal
occupational injury. It is not reported separately on its own, but is reported under the categories
of sprains, strains, and tears or soreness and pain. The Bureau of Labor Statistics reported the

following for 2017:

1. Manufacturing industries had the second highest number of nonfatal occupational
injuries (394.6 thousand) by private industry sector (Bureau of Labor Statistics,
2018).

2. Sprains, strains, and tears had the highest nature of injury with an incidence rate of 35
per 10,000 full-time workers (Bureau of Labor Statistics, 2018). The second highest
was soreness and pain which had an incidence rate of 17.1 per 10,0000 full-time
workers (Bureau of Labor Statistics, 2018).

These statistics showed manufacturer workers are involved in workplace injuries. It also
showed sprains, strains, and tears and soreness and pain were the predominant nature of injury.
Occupational Health

The goals for employees with low back pain are to decrease disability and return the
individual promptly to full-duty work. The longer the pain and physical limitations linger, the
higher impact of low back pain on an individual’s home life, everyday activities, and
psychosocial well-being (Mansell, Hall, & Toomey, 2016). Prolonged return-to-work can lead to

financial loss, job loss, physical limitations, and catastrophizing (Mansell et al., 2016).



SELF-MANAGEMENT WITH A LOW BACK PAIN APP 9

According to the Fear avoidance model (FAM), when an individual experiences pain, they
believe the activity may be causing further damage or more pain (Vlaeyen, Crombez, & Linton,
2016). This leads to negative thought processes, such as catastrophizing, and can progress to
maladaptive behaviors such as fear of movement and avoidance behavior (Mansell et al., 2016).
Anecdotally, similar concerns were identified by the co-investigator working in the
occupational health setting. These concerns include personal financial burden (e.g. wage loss,
potential for job loss), penalties and restrictions (e.g. employee wages for light duty, risk of
OSHA penalties, legal fees), and compensation by insurance carriers (e.g. cost of treatments,

specialists visits).

Needs Assessment

As a challenging public health concern, back pain has been addressed across the spectrum
from global, national, state, and local entities. Globally, countries have established CPGs for
low back pain. There were numerous published research studies conducted at varied settings
across the world on back pain. Nationally in the United States, there is the IOM and
governmental bodies such as the National Institute of Neurological Disorders and Stroke. On a
state and local level, research was conducted in healthcare institutions, medical practices, or
communities. Most of the focus was on interventions tackling the medical aspect of care (e.g.
NSAIDs, physical therapy). Translation of non-medical research into practice is yet to be
actualized and sustained.
Global Response

CPGs on low back pain were developed by experts from the United States, United
Kingdom, and Canada. It was a global effort to provide evidence-based recommendations on

treatment of low back pain. For the most part, these CPGs were heavily focused on the medical
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aspect of care, though patient education was consistently recommended amongst the CPGs.
Despite the availability of CPGs, their recommendations have not been implemented into a
routine practice. There were many barriers for CPGs uptake. Provider-level barriers included
unawareness and low familiarity with CPGs. Additionally, the recommendation on self-
management lacked specific details, resulting in inconsistencies in their use. When used
appropriately, CPGs helps clinicians formulate individualized treatment for those with low back
pain.

The reviewed CPGs all agreed upon advising patients with low back pain to stay active
and resume their normal activities as soon as possible. Staying on bedrest longer than the
immediate period can prolong the time to recovery, a fact often unbeknownst to the individual.
Yet, it is human nature to avoid activities that may cause pain. Individuals often avoid activities
that cause pain, thinking that it is harming them since it is the cause of their pain. This
avoidance behavior was the key element in the theory known as the Fear Avoidance Model
(Vlaeyen, Crombez, & Linton, 2016). In this model, once avoidance behavior takes hold, it
remains persistent and continues to feed into pain-related fear (\VVlaeyen et al., 2016).

Psychosocial interventions were needed to address avoidance behavior since medical
treatments were not sufficient on its own. Support showing the importance of addressing the
psychological impact was found in the study by Yang, Haldeman, Lu, and Baker (2016). They
reported the impact of low back pain on psychosocial factors indicated significant associations of
low back pain with work-family imbalance, exposure to hostile work, and job insecurity (Yang et
al., 2016).

In a prospective, longitudinal study by Volker, Zijlstra-Vlasveld, Brouwers, van Lomwel,

and van der Feltz-Cornelis (2015), at the focus was the return-to-work phenomena of patients
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with low back pain. The authors concluded that identified self-efficacy and illness behavior
were strong predictors of full return to work. Self-efficacy is an individual’s belief on his or her
ability to succeed in a specific behavior. Since self-efficacy and illness behavior were noted to
be strong predictors, they recommended interventions focusing on the psychosocial aspects. In
fact, Volker et al. (2015) found that when only medical interventions were applied, it took
participants longer to return to their full duty capacity. Interventions should aim to increase self-
efficacy and decrease illness behavior (Volker et al., 2015). The study concluded that both
medical and psychosocial interventions should be implemented.
National Response

The IOM’s blueprint for action also addressed approaches to pain management. One of
the recommendation focuses on “promotion of self-management to individualize care to each
patient” (I0M, 2011, p. 8). Other recommendations focused on pain management, furthering
research, education on healthcare providers, assessing patient barriers, and insurance
reimbursement (I0M, 2011).
State and Local Response

The use of mobile health applications, or apps, has proven to be effective in chronic
conditions such as diabetes and asthma by promoting self-management behaviors. In a
systematic review by Whitehead and Seaton (2016), using mobile apps were compared to paper-
based interventions as a self-management tool. The study showed a positive benefit on symptom
management with the use of apps. The effect was more pronounced when the mobile apps was
used together with weekly support. In contrast, the review found that frequent clinical input (e.g.
office visits, face-to-face counseling) by itself was not effective in changing symptom

management (Whitehead & Seaton, 2016).
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Similar results were reported in the qualitative study by Anderson, Burford, and
Emmerton (2016). According to this study, there was a greater self-awareness of their chronic
conditions with the use of health apps by incorporating self-management. Constant stimulation
to propagate usage of the app is essential for self-management when managing chronic
conditions (Anderson et al., 2016). An app can provide this constant stimulation through
educational modules and interactive features. On the downside, participants reduced app usage
when their goals for their chronic conditions (e.g. glycemic control, minimizing asthma
exacerbations, decreased pain levels) were achieved (Anderson et al., 2016).

Project Proposal

The literature shows that motivation through self-management, avoidance of
catastrophizing and reinforcing education were key to limiting physical disability and improving
functional activities in patients with non-specific back pain. The goal of the project was to
promote self-management in employees experiencing low back pain. This app included
educational modules with recommendations based on CPGs and from the National Institute of
Neurological Disorders and Stroke. Its success aimed to validate the use of a self-management
app as a non-pharmacological intervention when treating low back pain.

SWOT Analysis

Determining the strengths, weaknesses, opportunities, and threats (SWOT) was essential
for this project. Such an analysis aided in the planning stage to determine strategies on how best
to implement change into practice. The SWOT analysis allowed capitalization on the strengths
and opportunities. By identifying weaknesses and strength in advance, action steps was

formulated and implemented.
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Strengths. There was critical support from key stakeholders, including the owners of the
company and their top management. Also, the project site had over 100 employees, most of
whom worked as manual laborers. Since there were over 100 employees engaged in manual
labor, there was an increased probability there were workers with low back pain as opposed to a
site that had only 20 employees. The availability of CPGs to formulate evidence-based practice
recommendations for the app was a strength. This body of knowledge provided credibility to the
educational modules of the app. Another strength was providing the app for free. Participants
were more inclined to participate with the provision of a free educational app. Lastly, the current
cultural norms of technology use were a strength. Smart phones or devices are widely used
across generations. This aided in accessibility to the internet and for its mobility.

Weaknesses. The identified weaknesses in this project were based mostly on workers’
factors. The project’s inclusion criterion was having current back pain. If a worker consented to
the project, they were essentially admitting they had low back pain. Workers may have felt
reluctant to admit physical disability. Another weakness was that fear of activity (avoidance
behaviors) may have taken root. Workers may have already believed that physical activity
caused their pain, thus would have been reluctant to participate. Other weaknesses was
unfamiliarity with technology and low health literacy. Workers may have found it difficult to
navigate their smart phones or devices, and read more complex content. Lastly, there was no
control over the utilization of the app by the workers. They may have consented to participate in
the project, but usage of the app and perform the recommended activities was not guaranteed.

Opportunities. The opportunities of this project stemmed from data-rich evidence
supporting use of technology to improve self-management of low back pain. This included the

recognition of the IOM on the importance of promoting self-management for pain. It also
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included the body of literature supporting the use of apps for self-management of chronic
conditions. Lastly, the ability to provide tech support on the app was a feature offered by the app
development site.

Threats. The threats of this project were related to the app itself, the tools being used,
and outside influencing factors. The app itself is a threat since there is a possibility that the app
may not function as intended, as a self-management tool. The app may glitch or crash, deterring

workers from using it.

Problem Statement and Clinical Question

Adult manual labor workers with low back pain need to return to their optimal physical
functioning. Delayed healing can lead to loss of function, loss of income, and fear-avoidance
behavior.

Thus, the clinical question guiding this project was: Does a low back pain mobile health
application promote effective self-management in adult manual labor workers with low back

pain over a four-week period?

Aims & Objectives

The overarching goal of this project was to reduce disability in manual workers with low
back pain.

There were two aims of this project. The first aim was to determine the effect of
providing a low back pain app to manual labor workers on physical functioning. The second aim
was to determine the effect of providing a low back pain app to manual labor workers on fear

avoidance beliefs. The objectives to meet these aims were the following:
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e Created a phone application based on evidence-based recommendations that
reduce physical disability in manual workers with low back pain

e Conducted an individual question-answer session with study participants on the
purpose and the use of the app

e Assessed the effect of the low back pain app on physical functioning using the
Oswestry Low Back Pain Disability Questionnaire, also known as the Oswestry
Disability Index (ODI), before using the app and after 4 weeks of its use.

e Assessed the effect of the low back pain app on fear avoidance beliefs using the
Fear Avoidance Beliefs Questionnaire (FABQ) before using the app and after 4

weeks of its use.

Review of Literature

Search Strategy

For the purpose of conducting literature review, several databases were searched:
PubMed, CINAHL, Medline (through Ovid), Essential Evidence Plus, and National Center for
Biotechnology Information (NCBI). The key words included self-management, low back pain,
and mobile health application. The search terms of low back pain resulted in 15,912 articles,
self-management 18,708 articles, and mobile health application 1,402 articles. By combining
these search terms, removing duplicates, and limiting database searches to articles published
between 2014 and 2019, the resulting number of articles was 296. The articles were reviewed
and included if participants were patients. The search was limited to articles written in English.
After review of abstracts, 13 articles were deemed relevant to the clinical question (see Appendix

A). These articles were critically appraised using the Johns Hopkins appraisal tool.
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Treatment Recommendations

Evidence on Treatment Recommendations. The articles discussed in this section
provided recommendations on treatment of low back pain.

O’Connell et al. (2016) published a narrative review on three clinical practice guidelines.
These CPGs were the 2016 NICE guidelines on low back pain and sciatica (UK), 2015
Evidence-Informed Primary Care Management of Low Back Pain (Canada), and
2007/2009/2017 Diagnosis and Treatment of Low Back Pain (USA). There were common
recommendations across these CPGs. Providers needed to give advice to stay active and return
to normal activities as soon as possible and educate on an expected course of low back pain to
reduce fear or catastrophizing (O’Connell et al., 2016). Pharmaceutical recommendations
included the use of NSAIDs, caution with opioids for short-term use, and against or caution with
antidepressants (O’Connell et al., 2016). Other recommendations included not using imaging for
non-specific low back pain, exercise therapy, and inclusion of more than one type of intervention
such as self-management and psychological approaches (O'Connell et al., 2016). There was a
consensus for surgery on refractory back pain with radicular symptoms.

There were inconsistencies in recommendations amongst the CPGs. These included the
use of interventional or injection treatments and the type of surgery to perform (e.g. spinal
fusion, interspinous spacers). The CPGs also varied in the advisement on the use of TENS, back
belts, corsets, and acupuncture. The medications that were not consistently recommended across
the CPGs were tricyclic antidepressants, SSRIs, acetaminophen, long-term use of opioids, herbal
treatments (O’Connell et al., 2016).

O’Connell et al. (2016) recognized there were local differences in culture and healthcare

delivery which allows for interpretive differences. CPGs had inconsistences on the scope of the
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guideline such as advisement on the use of herbal treatments. Lastly, there were barriers to
clinical guideline implementation including personal factors, guideline factors, and external
factors.

Qaseem, Wilt, McLean, and Forciea (2017) formulated a clinical practice guideline using
the American College of Physicians’ grading system. The CPG was based on recommendations
on a systematic review of randomized controlled trials and systematic review published through
April 2015 and with updated searches through November 2016.

Qaseem et al. (2017) reported that most with acute or subacute low back pain improve
over time regardless of treatment. For this reason, it was strongly recommended to start with
nonpharmacologic treatment such as superficial heat, massage, acupuncture. Clinicians should
inform and reassure patients with acute or subacute low back pain usually improves over time.
Patients should also be advised of all subtypes of low back pain, to maintain their normal
activities, and remain physically active as much as they can tolerate.

Qaseem et al. (2017) identified areas that they found did not have enough evidence.
There was insufficient evidence for treatment of radicular low back pain, most physical
modalities, treatment specific to patient populations, and on disability or return to work.

In a systematic review for clinical practice guidelines by Wong et al. (2017), 10 high
quality guidelines focused on protocols for low back pain were appraised. The protocols
appraised were for those with or without radiculopathy and included noninvasive treatment
modalities. The Appraisal of Guidelines for Research and Evaluation Il (AGREE I1) was used to
assess the development and reporting of guidelines.

For acute, nonspecific low back pain, education should include the expected course of

recovery, effective self-care options for pain management, advising on early return to work
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activities, staying active, and avoiding bedrest or inactivity (Wong et al., 2017). Wong et al.
(2017) also found the definition of chronic back pain differed between in studies. Some studies
indicated timeframes of more than four weeks, six weeks, and three months.

All the guidelines reviewed by Wong et al. (2017) agreed on certain interventions for
acute nonspecific low back pain. This included evidence-based education on the expected course
of recovery and effective self-care options for pain management. Another is the advisement on
early return to work activities, staying active, and avoiding bedrest or inactivity. The
recommendations on medication use was to include Paracetamol (Acetaminophen) or NSAIDs if
indicated and muscle relaxants up to 2 weeks (Wong et al., 2017). Lastly, spinal manipulation
with self-care was advised.

A limitation of the systematic review was the exclusion of non-English guidelines. This
may cause inherent bias in the results. Low back pain management recommendations may differ
depending on the guidelines used. Wong et al. (2017) surmised this was due to the differing
definitions of the time intervals between acute to chronic back pain.

The randomized control study by Yang et al. (2019) looked at the effects of self-
management on pain, self-efficacy, disability level, and health-related quality of life. The
treatment group had self-management plus physiotherapy (n = 4), whereas the control group had
physiotherapy only (n = 4). Participants were included if they were diagnosed with chronic low
back pain and were 18 years old and above. Yang et al. (2019) used the visual analog pain scale,
the Pain Self-Efficacy Questionnaire (PSEQ), the Roland Morris Disability Questionnaire
(RMDQ), and the SF36 (quality of life) tools.

There was no statistically significant difference in pain level between nor within the

intervention group and control groups. Report of bodily pain showed improvements within
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group effects (p = .046) and between group effects (p =.008) (Yang et al., 2019). Pain self-
efficacy showed a significant between group effect (F = 7.31, p = 0.035) (Yang et al., 2019).
After analyzing SF36-VT as a covariant, the resulting adjusted PSEQ between-group effect was
no longer significant, though the interaction effect was significant (p = 0.008) (Yang et al.,
2019).

The results supported the inclusion of self-management in managing low back pain. The
effects of self-management plus physiotherapy versus physical therapy alone was studied. It was
reported there was an improvement in mental health within (p =.017) and between group (p =
.013) (Yang et al., 2019). This reinforced the recommendation to address both the psychosocial
and medical aspects when treating low back pain.

A limitation of the study was the small sample size (N = 8). Another is the short
treatment duration of four weeks, nor did it allow for follow-up on long term effects. Lastly,
those who did not have a smartphone were excluded.

Evidence on non-pharmacological interventions. Treatment of low back pain should
incorporate self-management and education.

Self-management as a psychosocial intervention. The reviewed evidence focused on
treatment of low back pain. The majority of CPGs had a heavy focus on medical interventions.
Additionally, there was agreement among the CPGs to include more than one type of
intervention. O'Connell et al. (2016) and Yang et al. (2019) supported the use of self-
management as an intervention that provides a psychological approach to low back pain
treatment.

Education on low back pain and reassurance. Education and focusing on non-

pharmacologic treatment were advised by O’Connell et al. (2016), Qaseem et al. (2017), and
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Wong et al. (2019). For acute, nonspecific low back pain, education should include the expected
course of recovery, effective self-care options for pain management, and staying active (Wong et
al., 2017). Clinicians were to advise patients in all subtypes of low back pain to maintain their
normal activities and remain physically active as much as they can tolerate. This was echoed in

the systematic review by Wong et al. (2017).

Predictive Factors and Mediators

Evidence on Predictive Factors and Mediators. Predictive factors are a finding that can
be used to help predict whether an individual will respond to a specific treatment. Mediators are
intermediary factors that indirectly cause or relate to a condition.

An integrative review by Mansell et al. (2016) examined 21 studies across 4 systematic
reviews on self-management with persistent back pain. Their study focused on behavior change
and effect sizes on pain and disability. According to the Social Cognitive Theory, self-efficacy,
a person’s environment, and outcome expectancies will impact their behavior (Mansell et al.,
2016). Threatening this is the phenomenon of the fear avoidance model. When pain was
experienced, negative thought processes such as catastrophizing leads to fear of movement and
avoidance behavior due to belief that movement may cause further damage or more pain. To
prevent the fear avoidance behavior, education was warranted. This education should include
advice that movement was essential to improved function and would not lead to further damage,
but rather it would reduce disability and improve physical function (Mansell et al., 2016).
Mansell et al. (2016) cautioned that self-management interventions may have benefits, but there
were inconsistencies with its effectiveness amongst the studies they reviewed. The variable
definitions of self-management can explain some inconsistencies as they led to different

interventions and targets. The methodology of the reviewed studies was noted to have patients
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and providers that were not blinded and allocation was not often concealed (Mansell et al.,
2016). Only some studies reported an intention-to-treat analysis. Lastly, follow-up rates were
less than 85% (Mansell et al., 2016).

Benyapa et al.’s (2018) study used a cross-sectional, correlational design to develop a
causal model of self-management in those with chronic low back pain. The study participants
were from seven hospitals in Thailand and were 30 to 60 years old (N = 174). The study
measured self-management, self-efficacy, knowledge, physical function, and social support. The
Self-Management scale (SM scale) measured self-management behavior in those with chronic
low back pain. The Belief in Treatment Effectiveness Scale (BTES scale) assessed self-efficacy
for chronic low back pain. The Low Back Pain Knowledge Questionnaire (LKQ) examined the
individual’s specific knowledge about their condition. The study measured the ability to perform
self-management tasks with the Modified Self-Efficacy for Chronic Low Back Pain Management
Scale (MSE-CMS). Physical functioning was determined by the Modified Barthel Activity of
Daily Living Index (ADLs) and the Chula Activity of Daily Living (instrumental ADLSs). The
Social Support Questionnaire (SSQ) looked at the participant’s social support. Benyapa et al.
(2018) found that 33% of the variance in self-management is directly affected by self-efficacy,
social support, low back pain knowledge, and belief in treatment effectiveness. A high self-
efficacy had a positive influence on performance of self-management tasks. Those who believed
in chronic low back pain treatment effectiveness adhered to treatment and exhibited performed
self-management behavior. Another finding of the study showed that having knowledge of low
back pain supported decisions incorporating self-management behavior. In addition, support
from family, friends, and healthcare providers was correlated to a change in behaviors for self-

management (Benyapa et al., 2018). There were limitations in the study. The sample included
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those with three subtypes of chronic low back pain and may have influenced self-management.
Also, using MBAI and Chula ADLs to measure physical function has not been tested for those
with chronic low back pain. Lastly, generalizability is limited due to the convenience sampling.
Kawi (2014) used a cross-sectional, descriptive design to study self-management, self-
management support, and pain-related variable in patients with provider-diagnosed nonmalignant
chronic low back pain. The participants were recruited from four primary care clinics in Nevada
and included if 18 years old or older (N = 120). The variables being evaluated were self-
management, views on chronic illness management, functional disability, and mental health.
Self-management was measured by the Patient Activation Measure (PAM) short form. The
Patient Assessment of Chronic Iliness Care (PACIC) tool was used to measure viewpoints on
chronic illness management. Functional disability was assessed by the Oswestry Disability
Index (ODI) version 2.1a. Participant’s mental state was determined by the Mental Health
Inventory tool. Kawi (2014) found self-management support was significantly correlated with
self-management and is essential in activating patients. The study (Kawi, 2014) also noted self-
management was facilitated by patient-perceived support through encouragement from
healthcare professionals. Education on physical activity included maintaining physical activity,
exercising, and proper body mechanics. The influence of education was significant (F = 3.672, p
=.008) (Kawi, 2014). This was in addition to other advice such as keeping a healthy lifestyle,
making good nutrition choices, and alternatives for pain led to self-management behaviors
(Kawi, 2014). The average ODI score (M =46.10, SD = 18.10) of the participants of the study
aligns with a score of severe disability (Kawi, 2014). There are some limitations in
generalizability due to the convenience sampling. The use of PAM and PACIC is new to chronic

low back pain population.
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Jung and Jeong (2016) looked at the relationship between motivation and education on
self-management using a non-experimental cross-sectional approach, descriptive design with
mediation analysis. This study was conducted in a physical therapy and rehabilitation clinic in
Seoul, South Korea. Patients were included if they had physician-diagnosed nonmalignant
chronic low back pain and ages 20 years old or older (N = 120). The tools used in the study
assessed pain, self-management behaviors, depression, social support, and situational motivation
(Jung & Jeong, 2016). Pain was measured pain by the numerical scale. A descriptive self-report
survey looked at self-management behavior. The study used the Center for Epidemiologic
Studies Depression Scale to assess for depression. The Multidimensional Scale of Perceived
Social measured social support. Intrinsic and extrinsic types of situational motivation was
examined with the Situational Motivation Scale.

Jung and Jeong (2016) found motivation to affect self-management. They found that
motivation completely mediated the relationship between education and self-management in
individuals with chronic back pain. In the first analysis, the effect of the predictor self-
management education was significant (B = 7.360, p = .013) and accounted for 5.1% of the
variance in motivation. In the second analysis, self-management education’s effect on self-
management was significant (B = 3.773, p =.019) and accounted for 4.6% of the variance. In
the third model, when including motivation, the effect of self-management education on behavior
decreased, showing non-significant effects of self-management education (B = 1.945, p = .184),
but significant for motivation’s effects on self-management behavior (B =.248, p <.001). This
supported the utilization of interventions that address both motivation and education to facilitate
self-management (Jung & Jeong, 2016). The limitations of the study were due to the

characteristics of a convenient sample and self-reporting. The study was in a rehabilitation clinic
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in South Korea. This limits generalizability to other settings and countries. The tools used were

self-reported. This can introduce recall bias and social desirability bias concerns.

Predictive Factors and Mediators. These articles evaluated predictive factors and
mediators of low back pain, noting the impact of motivation and self-efficacy. Self-management

was facilitated by motivation, education, high self-efficacy, and advisement on movement.

Self-efficacy and self-management. High self-efficacy was found to be an essential
predictive factor in the studies by Mansell et al. (2016) and Benyapa et al. (2018).

Self-efficacy was found to be a strong predictor, as well as a mediator, of disability and
pain outcomes in low back pain populations (Mansell et al., 2016). Similarly, Benyapa et al.
(2018) noted having a high self-efficacy had a positive influence on performance of self-
management tasks. Those who believed in chronic low back pain treatment effectiveness
adhered to treatment and exhibited self-management behavior. Finally, the study found that
having knowledge of low back pain supported decisions incorporating self-management
behaviors.

Education, motivation, and self-management behaviors. Mansell et al. (2016) discussed
the phenomenon of the fear avoidance model. Preventing this phenomenon starts with education
which should include advice that movement was essential to improved function (Mansell et al.,
2016). Kawi (2014) and Benyapa et al. (2018) both found the positive influence of education on
self-management. In Kawi’s study (2014), the influence of education to maintain physical
activity was significant (F = 3.672, p = .008). Benyapa et al. (2018) had the same

recommendation of education, noting that having knowledge of low back pain supported
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decisions incorporating self-management behavior. Support from family, friends, and healthcare
providers was correlated to a change in behaviors for self-management.

Variance was addressed in the studies by Benyapa et al. (2018) and Jung and Jeong
(2016). When factoring self-efficacy to the recommendations of education and the individual’s
belief in treatment effectiveness, it was found to directly affect self-management, explaining
33.00 % of the variance (Benyapa et al., 2018). Likewise, Jung and Jeong (2016) found
motivation to affect self-management. Jung and Jeong (2016) found that motivation completely
mediated the relationship between education and self-management in individuals with chronic
back pain. Thus, motivation was essential to self-management behavior of individuals with
chronic back pain. Self-management was facilitated by interventions that addressed both
motivation and education (Jung & Jeong, 2016).

Effects of support on self-management behaviors. Echoing the findings in Benyapa et
al. (2018) on the positive effects of social support, Kawi (2014) found self-management support
was significantly correlated with self-management and was essential in activating patients. Kawi
(2014) found that self-management on chronic low back pain was facilitated by patient-perceived

support through provision of information and advice from healthcare professionals.

Self-management Apps
Evidence on Self-management Apps. Self-management apps for low back pain are
available commercially. There were several studies that evaluated the effects of using self-

management apps.

In a randomized control study by Irvine et al. (2015), they assessed the level of

engagement in behaviors intended to help or prevent back pain. Their study consisted of
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participants recruited from four companies, including trucking, manufacturing, technology, and a
corporate headquarters. Inclusion criteria were participants 18 to 65 years old who experienced
low back pain within the past three months. Participants were included if they were employed at
least half time, retired, or a family member of an employee at one of the four collaborating
companies. The study compared two treatment arms to a control arm. One treatment arm used
the FitBack app (n = 197). The second arm was the alternative care group. This group received
e-mails with links to internet resources (n = 197). The control arm (n = 197) received neither
and was contacted only to do the assessments. Their outcome measures included physical,
behavioral, and work-related factors. Physical factors included pain, physical functionality,
quality of life, and well-being. Their behavioral tools looked at prevention-helping behaviors,
patient activation, behavioral intentions, self-efficacy, attitudes towards pain, catastrophizing of
pain, and knowledge. The work-related tools assessed work limitations and presenteeism.

The current adjusted back pain status was a significant predictor for both the treatment
vs. control (OR 1.72, 95% CI 1.11-2.68, p = .02) and treatment vs. alternative care (OR 1.60,
95% CI 1.03-2.50, p = .035) (Irvine et al., 2015). Subjects in the alternative care group were 1.6
times more likely to report current back pain than subjects in the FitBack treatment group and
subjects in the control group were 1.7 times more likely to report current back pain than subjects
in the FitBack treatment group (Irvine et al., 2015). Group differences in back pain was
statistically significant at 16 weeks between FitBack treatment group and control group F = 4.41
(Irvine et al., 2015). Physical outcome measures were statistically significant at both 8 weeks (F
=5.88, p =.003) and 16 weeks (F = 6.76, p =.001) between FitBack treatment group and control

(Irvine et al., 2015).
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Behavioral outcomes measures assessed the level of engagement in behaviors intended to
help or prevent back pain. These behavioral outcomes showed statistically significant
differences in engagement at eight weeks between the treatment group using an app vs. control
group (F =33.83, p =.017) and the treatment group vs. alternative care group (F =9.32, p =
.017) (Irvine et al., 2015). The difference of treatment group was evident even at 16 weeks
between the control group (F = 46.81, p = .009) and the alternative care group who were e-
mailed links to information (F = 6.88, p =.025) (Irvine et al., 2015). Patient activation of
patients in taking care of their low back pain was significant at 8 weeks between the treatment
group vs. control group (F = 28.75, p = .003) though not when comparing to the alternative care
group (Irvine et al., 2015). At 16 weeks, the difference in patient activation of the treatment
group was significant between the control group (F = 54.83, p = .002) and the alternative care
group (F =7.08, p =.027) (Irvine et al., 2015). Tests looking at worker productivity and
presenteeism was significant for the FitBack group when comparing to the control group (F =
3.65, p =.027) (Irvine et al., 2015). The FitBack group worker productivity and presenteeism
was significant only at 16 weeks when compared to the alternative care group (F =3.36, p =
.036) (Irvine et al., 2015).

There were limitations of the study. E-mail reminders to the treatment group were sent if
initial messages were not opened resulting in a potential for response rate bias. Another
limitation is the self-report nature of the study. Self-reporting was used in determining eligibility
and in their assessments. Generalizability was limited since participants tended to be employed,
educated, and in middle-class. Internet availability may have been a limiting factor in those who
have lower income, are less educated, in homes without Internet service, or without access to the

program.
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The randomized control study by Riva et al. (2014) examined the effects of an app with
interactive features (n = 27) and compared it to the control group (n = 24). The control group
only had access to the library, first aid, and FAQ sections. Participants were 18 years old or
older and had back pain for at least three months. They were recruited through their health care
providers from clinics and rehabilitation centers in Canton Ticino, Switzerland. The study
measured the effects on pain, medication misuse, physical activity, and patient empowerment.

There was a statistically significant decrease in pain levels at 8 weeks only, within both
the intervention group (t =-1.5, p =.001) and the control group (t =-1.7, p =.001) (Irvine et al.,
2015). This was attributed to a wear out effect where there was a decrease in website use
between 4 weeks and 8 weeks. At the end of the 8 weeks, participants in the intervention group
attributed their improvement on back pain to the website more than the control group (t= 1.6, p
=.001), used the website more (t = 0.8, p =.05), and visited more pages on the website (t = 2.2,
p =.001) (Irvine et al., 2015). Physical exercise decreased within the intervention group and
within the control group at 4 weeks and 8 weeks. Riva et al. (2014) found patient empowerment
was increased significantly within the intervention group at 4 weeks (t = 0.8, p =.05) and at 8
weeks (t = 0.8, p =.01), whereas there were no significant changes within the control group. A
limitation was the small group size. Also, the two-month timeframe was too short. Another
limitation was a lack of specificity on what caused the differences amongst the groups.

Chhabra et al. (2018) conducted a randomized control trial in India. The study compared
the treatment effects with the Snap care app treatment arm (n = 45) and the control arm (n = 48)
of usual or conventional care. Conventional care consisted of medication, physical therapy, and
home exercises. Participants were individuals 18 years of age and older with mechanical low

back pain persisting for over 12 weeks with or without radicular symptoms. These participants
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were prescribed at least some level of daily physical activity, medicines, and reported regular use
of an Android mobile device with internet access. The dependent measures were disability
measured by Modified Oswestry Disability Index (MODI), pain measured by numerical pain
scale, and current symptoms measured by Current Symptoms Scale (CSS). They found that both
the treatment group and control group recorded a decline in their disability index, measured by
the Modified Oswestry Disability Index (MODI) (Chhabra et al., 2018). The decline for the app
group was significantly greater (Chhabra et al., 2018). Using ANCOVA with the baseline score
set as the covariate, a 2 x 2 mixed model ANCOVA yielded a main effect for time, F (1, 90) =
4.739, p = 0.032 and a significant interaction effect F (1, 90) = 9.053, p = 0.003 (Chhabra et al.,
2018). The paired t-test was used to assess the change in symptom scores and activity levels in
the App group, from baseline to 12-weeks of app usage. They used the Current Symptom Scale
which showed a statistically significant (p < 0.05) decrease with improvements in each
component (sleep, mood, mobility, ADL, distance walked). The percentage of respondents that
reported poor sleep reduced from 33% to 4%, those reporting poor mood decreased from 31% to
9%, and restricted physical activity was reported by only 4% respondents after 12 weeks as
opposed to 64% at baseline (Chhabra et al., 2018). Generalizability was limited due to the study
being conducted in India. Another limitation was the Current Symptom Scale was only available
from app group since data was collected through the app. Lastly, collection methods changed
from baseline for both groups. Collection at baseline was in person and later conducted through
telephone interview for post intervention.

Lo et al. (2018) recruited users of a free artificial intelligence-embedded mobile app
called “Well Health™. This app gave tailored exercise rehabilitation programs. It was

downloadable in the United States, United Kingdom, and China. Participants were included if
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they had neck and low back pain within the past three months and if they were 18 to 65 years
old. The study assessed if the app increased adherence to therapeutic exercises, affected pain
level, or reduced the need for other interventions by using a 14-item questionnaire. The reported
time spent on therapeutic exercises as per the Al-embedded mobile app were 22.2% (35/158) 1
day, 24.1% (38/158) 1 week, 25.9% (41/158) 1 month, 14.6% (23/158) 3 months, and 13.3%
(21/158) 6 months or more (Lo et al., 2018). Of the 142 (89.9%) participants who indicated
spending time reading the education material, 123 (77.8%) indicated the material encouraged
them to do the exercise program (Lo et al., 2018). Lo et al. (2018) reported an overall reduction
in the numeric pain rating scale from 6 before using the app to 4 after its use (95% CI 1.18-1.81,
p =.04). There was a greater pain reduction noted in those who used it for 6 or more months
(from 6 to 3). Of all users, self-perceived improvement was reported in 65%, with 58.6% in
those who used the app for 3 months, and 71.1% for 6 months. Usage of other interventions was
reduced. About 24.1% did not receive any other intervention while using the app. There were
some limitations of the study. There should be caution due to the nature of self-reported data.
The eligibility criteria were self-reported. If inaccurate, it may have affected their responses to
the intervention. There could have been recall bias with a retrospective study design. Sample
bias may have been present since those who consented to be in the study were most likely to
participate in the app in the first place. Also, the functional aspect was not studied. Thus, it
cannot be determined if the decrease in pain led to an increase in function.

In a retrospective cohort study by Huber et al. (2017), they evaluated the effects of self-
management with an app on self-reported pain level. The study recruited users of Pro app
subscribers before 2017, via online channels (e.g. Facebook, Google Ads, company homepage).

These users were from Germany, Austria, and Switzerland. Participants in the study were 18
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years or older with back pain, denied any red flag indicators, and had self-reported sufficient
levels of physical fitness. The app contained a multidisciplinary biopsychosocial rehabilitation
program for back pain. Huber et al. (2017) reported reduced pain ratings in patients with acute,
subacute, and chronic low back pain from baseline (M = 4.80, SD = 1.95) to the last day of use
(M =3.75, SD = 1.76). This was a statistically significant reduction t(158) = 6.21, p <.001, with
a moderate effect size, d = 0.56 (Huber et al., 2017). The longer an app was used, there was a
statistically significant reduction in pain among the individual participant, t(19) = 3.75, p = .001.
Between-group analysis showed a statistically significant greater reduction in pain among those
who completed the full 12-week program compared to all users, t(177) = 2.71, p =.007 (Huber et
al., 2017). There were limitations in the study. The retrospective design did not allow
adjustment of self-report pain levels for any potential spontaneous improvement of pain levels.
Another limitation was a high dropout rate over time. There were 68.3% participants remaining
at 4 weeks, 32.3% at 8 weeks, and 17.8% at 12 weeks for unknown reasons (Huber et al., 2017).
Due to the study design, it was unclear if participants got better spontaneously or due to use of
the app. Baseline physical activity could not be assessed, also due to the study design.

Effects of a Self-management App. The studies looking at the app’s effects on low
back pain showed varied results with pain. Yet there are more consistent results with fear
avoidance behaviors and physical functioning using apps as a self-management tool.

Patient engagement and activation. The use of a self-management app was noted to
increase patient engagement and activation in the studies by Irvine et al. (2015) and Riva et al.
(2014). In Irvine et al.’s study (2015), the significant difference when compared to the

alternative care group was seen with longer use.
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Irvine et al. (2015) reported on significant differences of patient activation at 8 weeks
between the treatment group vs. control group (F = 28.75, p =.003). The treatment group did
not show a significant effect on patient activation when compared to the alternative group until
16 weeks (F = 7.08, p =.027) (Irvine et al., 2015).

Similar findings were reported by Riva et al. (2014). Patient empowerment was
increased significantly within the intervention group at 4 weeks (t = 0.8, p =.05) and at 8 weeks
(t=0.8, p =.01), whereas there were no significant changes within the control group (Riva et al.,
2014).

Physical outcomes and disability. The studies by Chhabra et al. (2018), Irvine et al.
(2015), and Lo et al. (2018) found that using an app for self-management showed an overall
decline in disability and improved physical outcomes. Chhabra et al. (2018) found that both the
treatment group and control group recorded a decline in their disability index, measured by the
Modified Oswestry Disability Index (MODI). The decline for the app group was significantly
greater (Chhabra et al., 2018). There were significant reductions in poor sleep, poor mood, and
restricted physical activity.

Similar findings were noted in the studies by Irvine et al. (2015) and Lo et al. (2018).
Irvine et al. (2015) also reported physical outcome measures (e.g. current back pain, day-to-day
activities, mood, productivity at work) were statistically significant at both 8 weeks (F =5.88, p
=.003) and 16 weeks (F = 6.76, p = .001) between the treatment group and control group.
Likewise, Lo et al. (2018) noted self-perceived improvement was reported in 65% of

participants, with 58.6% in those who used the app for 3 months, and 71.1% for 6 months.
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Self-report of pain. Using an app for self-management led to inconsistent results when it
came to pain. The only consistent trend was that an individual’s self-report of pain decreased the
longer the app was used.

Huber et al. (2017) evaluated the effects of self-management with an app containing a
multidisciplinary bio-psychosocial rehabilitation program for back pain, noting reduced pain in
patients with acute, subacute, and chronic low back pain. The longer an app was used, the more
there was a noted reduction in pain, especially in those participants who completed the full 12-
week program.

The effects of a long use of an app was also reported by Lo et al. (2018) and Riva et al.
(2014). In the study by Lo et al. (2018), there was an overall reduction in the numeric pain rating
from 6 before using the app to 4 after its use (95% CI 1.18-1.81, p = .04) with the greater
reduction noted in those who used it for linger than six months. Riva et al. (2014) attributed
statistically significant decrease in pain levels at eight weeks only to the wear-out effect, where
there was a decrease in website use between four weeks and eight weeks.

The app’s effect on pain was inconsistent in the study by Yang et al. (2019). In their
study, there was no statistically significant difference in pain level between and within the
intervention and control groups.

Looking at pain from a slightly different aspect, Irvine et al. (2015) found that subjects in
the alternative care group were 1.6 times more likely to report current back pain than subjects in
the app treatment group. Subjects in the control group were 1.7 times more likely to report
current back pain than subjects in the app treatment group (Irvine et al., 2015). Group
differences in back pain were statistically significant at 16 weeks demonstrating the app’s effects

when used for a longer duration.
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Summary of the Evidence

Several studies provided evidence on treatment of low back pain. Self-management was
supported as an intervention to address the non-medical aspect of low back pain. Additional
studies focused on predictors and mediators of low back pain. Encouragement of motivation and
self-efficacy combined with education led to effective self-management behaviors. Healthcare
provider’s support had a positive effect on self-management as well. In addition, there were
studies that showed that self-management of low back pain resulted in a decrease in pain, a

reduction in fear avoidance behaviors, and improved physical functioning.
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Low Back Pain App

Development of the App

This Low Back Pain app was developed by the co-investigator through a paid
membership with Swiftic (Swiftic, n.d.) app development site. The educational modules
included information about low back pain, structures of the lower back, risk factors and causes of
low back pain, red flag signs, types of diagnostic testing, types of providers, at-home treatments,
non-pharmacologic treatments, pharmacologic treatments and their potential risks, preventative
measures, links to an external site with exercises to do at home, and references used in
developing the app. All references used in development was included within the app, listing
reliable resources such as the National Institute of Neurological Diseases and Stroke (2017) and
primary research used in development of the American College of Physician’s clinical practice
guidelines on non-invasive treatment on low back pain (Qaseem et al., 2017). All pictures in the
development of the app were obtained through google search and from free, non-copyrighted

Sources.

Testing of the App

The app was beta-tested by an occupational medicine physician, four nurse practitioners,
two nurses, two computer science specialists, and two lay persons without health-related nor
computer-related backgrounds. The healthcare providers who tested the app provided feedback
on app content. The testers with computer science backgrounds provided feedback as an end-
user on navigating through the app. Feedback provided by the lay persons was obtained to make

sure the app was understandable to the participant without neither health-related nor computer-
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related knowledge. The final version of the Low Back Pain App can be found in Appendix B.

Theoretical Framework

Knowledge-to-Action Model

Theoretical frameworks are models of change to guide the practical application of
translating knowledge into practice (White, Dudley-Brown, & Terhaar, 2016). One such
framework was the Knowledge-to-Action (KTA) model developed by Graham et al. (2006).
Graham et al. (2006) purposefully coined the term “action” as opposed to “practice” to account
for its usability across industries which stands to use new knowledge, contrasting the implication
of “practice” being confined to the clinical setting. The KTA model emphasized the action part
of evidence translation by focusing on activities that needed to be developed in applying new
knowledge to the targeted setting (White et al., 2016).

The KTA model is a synthesis of work in which planned action theories are used to
develop deliberate activities to facilitate change, allowing feedback among all the phases and
between both the knowledge creation and the action cycles (White et al., 2016). Graham et al.
(2006) listed the seven phases in a KTA cycle as:

1. Identify a problem that needs addressing; identify, review, and select the
knowledge or research relevant to the problem

2. Adapt the identified knowledge or research to the local context

3. Assess barriers to using the knowledge

4. Select, tailor, and implement interventions to promote the use of knowledge

5. Monitor knowledge use

6. Evaluate the outcomes of using the knowledge
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7. Sustain ongoing knowledge use
The KTA model was chosen since it provides a structure to translate evidence-based
knowledge into practice and can be applied to many settings (White et al., 2016). Since this
DNP project was applying evidence-based knowledge to promote self-management, the KTA
model was appropriate. It provided a stepwise approach on how to apply the new knowledge of
using an app to self-manage low back pain by formulating actions that facilitated change (see

Appendix C).

Application of the KTA Model

The first step of the KTA model was identifying a problem and selecting the relevant
research (Graham et al., 2006). The problem of managing the psychosocial aspect of low back
pain identified led to the PICO question: Does a low back pain mobile health application
promote effective self-management in adult manual labor workers with low back pain over a
four-week period? A literature search was performed using combinations of the terms self-
management, low back pain, mobile health, and influence (plus self-management) in PubMed,
CINAHL, Ovid, Essential Evidence Plus, and National Center for Biotechnology Information
(NCBI) e-mail updates published between 2014 and 2019. Atrticles focusing on self-
management of back pain or chronic conditions using an app or electronic device within the last
five years were used for knowledge evidence gathering. The evidence supported the
implementation of interventions beyond those that are health-focused interventions, such as self-
management to increase self-efficacy and decrease illness behavior (Volker et al., 2015). It also
supported the use of a mobile health app to facilitate self-management as it led to greater self-
awareness of their condition and constant stimulation which the app can provide (Anderson et

al., 2016).
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The second step of the KTA model was adapting the identified knowledge or research to
the local context (Graham et al., 2006). For this step, the knowledge evidence gathered from the
review of literature was applied to employees in a manufacturer work setting. This project used
a self-management app in manual labor workers at a kitchen cabinetry manufacturing and
distribution site in a facility in North-Central New Jersey that employs over 100 employees.

The third step of the KTA model was assessing barriers to using the knowledge (Graham
et al., 2006). In this DNP project, a barrier would include convincing the company’s
management on the benefits of the low back pain app, as well as imparting the negatives of not
implementing the intervention, sustaining enthusiastic support for the intervention, and even
discouragement on coercing employee participation. Participant barriers included the comfort
level of participants with using mobile health apps, having a device that supported the use of the
app, engaging the participants in utilizing the app, and maintaining retention of consented
participants.

Another barrier was formulating an app that was useful and was easy to use. Gagnon,
Ngangue, Payne-Gagnon, and Desmartis (2016) found that the most important factors for
participant usage of a mobile app were usefulness and ease of use of the technology. A finding
in a systematic review by Whitehead and Seaton (2016) was that self-management apps led to
significant improvements in symptom control if the use of mobile apps involved weekly support.
Thus, the technological barriers included formulating the app to achieve its intended purpose
with content based on evidence-based practice, providing a user-friendly and engaging app,
while maintaining a functional app throughout the intervention period with technical support as
needed. Using low back pain guidelines and information from the National Institute of

Neurological Diseases and Stroke (2017), the app provided educational modules.
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The fourth step was selecting, tailoring, and implementing interventions to promote the
use of knowledge (Graham et al., 2006). After development of a low back pain app, establishing
the project’s protocols, approval by the Institutional Review Board (IRB), and implementation of
the app at the project site was completed. Consented participants filled out a demographic’s
questionnaire (see Appendix D) and administered questionnaires at baseline and again after four
weeks app usage. These questionnaire were the self-report measurement tools of ODI (see
Appendix E) and FABQ (see Appendix F). The ODI was developed by Fairbank and Pynsent
(2000) to measure the physical disability and functioning in those with spinal disorders. The
FABQ was developed by Waddell, Newton, Henderson, Somerville, and Main (1993) based on
theories of fear and avoidance behavior, used specifically to assess the beliefs of patients with
low back pain and how physical activity and work affected their low back pain. After
completing these questionnaires at baseline, the app was downloaded to the participants’ phones.

The fifth step was monitoring knowledge use (Graham et al., 2006). This was done by
quantifying the number of app downloads and number of days in a week the participants used the
app. On the day of consenting, the co-investigator assisted in downloading the app to the
participant’s mobile devise, thus allowing the quantification of downloads. To monitor usage,
weekly e-mails was sent at the end of each week requesting the participant reply back with a
single digit indicating the number of days the app was used that week.

The sixth step was evaluating the outcomes of using the knowledge (Graham et al.,
2006). To measure the effects of the intervention, the same measurement tools used at baseline
was re-administered as a posttest four weeks after the app’s download by the participant. The
data obtained was be analyzed statistically with the SPSS program. The nonparametric test

called the Wilcoxon Signed-Ranks test for the ODI and FABQ were used.
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The seventh step was sustaining ongoing knowledge use (Graham et al., 2006). The low
back pain app could maintained and updated as the clinical guidelines are changed. Yet,
according to Anderson et al. (2016), participants reduce their usage when their goals were
achieved and there were no new self-management techniques to benefit from. With this in mind,
the app may be used mostly for acute episodes of low back pain, exacerbations, or for
maintaining core stability. In addition, the projects findings were disseminated to the academic
community and its application could be expanded to other industries with manual labor workers
(e.g. healthcare workers involved in patient handling).

The KTA model helped guide the project from the initial phase of identifying the
problem, through the subsequent phases of selecting the intervention, implementing the
intervention, evaluating its effects, and determining actions for sustaining the knowledge use.
Using the KTA model provided a framework to organize thoughts derived from new knowledge
into action. The framework highlighted manageable action steps to drive the translation of
gathered new knowledge of using a low back pain app for self-management into knowledge use
among manual labor workers. Successful application across industries could lead to some ease

in the burdens of back pain and in some cases, prevent back pain from becoming chronic pain.

Methodology

Design of Project

The proposed pilot project used a quasi-experimental pretest-posttest design. This project
evaluated the effectiveness of a low back pain app on promoting self-management.
Effectiveness was measured by assessing the app’s effects on physical disability, functional

activities, and fear avoidance beliefs using questionnaires administered to the participants before
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and after the implementation of the app.

Setting

The setting for this project was a kitchen cabinetry manufacturing and assembly company
located in a metropolitan north-central town in New Jersey. The company employed over 100

employees, most of whom work as manual laborers.

Study Population

The population for this project included a purposeful sample of adult, 18 years or older,
male manual labor workers from the kitchen cabinetry factory experiencing any degree of low
back pain. Inclusion criteria included fluency in reading and writing in English, had an app-
capable mobile device with internet access, and an e-mail address.

Those who had spinal surgery or had symptoms down their legs could have a more severe
back problem. Exclusion criteria was prior spinal surgery, pain unrelieved by rest, or having
current symptoms of numbness, tingling, or pain down the legs. Contraindications to
participating in the exercises included severe pain, conditions of the heart or lungs that makes
physical activity unsafe, or injury or pain in any other part of the body.

This was a pilot project. All participants who met inclusion criteria were included. The
total number of subjects screened was 50 manual labor workers. All participants who met the
inclusion and exclusion criteria was included (n = 18). Out of the 18 participants who consented,

six completed the 4-week intervention period.

Subject Recruitment
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Information about the project addressing low back pain with an app was disseminated via
a recruitment flyer (see Appendix G) posted in the bulletin board in the staff kitchen. This staff
kitchen served as their break room. In addition, an on-site recruitment session by the co-
investigator was held in the conference room. During this on-site recruitment session, questions
were answered on the project and consents were obtained once all questions were satisfactorily
answered. It was emphasized that participation was voluntary, and participation would not have
any positive nor negative sequelae at work. During this on-site visit, participants’ e-mails was
obtained and added to a private distribution list.

Recruitment and consenting were done on-site on the same day by the co-investigator.
The co-investigator administered an Eligibility to Participate questionnaire (see Appendix H) and
reviewed the responses using an Eligibility Screening Answer Key (see Appendix I) to determine
if the inclusion criteria were met and the exclusion criteria were absent. When deemed by the
co-investigator eligible to consent, consenting procedure was conducted.

Consenting was done at least half an hour after recruitment on-site. At this visit,
administration of three pre-intervention questionnaires (demographics, ODI, FABQ) was

completed, after which participants was assisted with downloading the low back pain app.

Consent Procedure

The IRB Adult Consent form was used, and a copy can be found in Appendix J. Consent
forms was available 30 minutes after the recruitment phase at the facility. Participants was given
the opportunity to ask questions. Additional questions beyond this day could have been e-mailed
to the dedicated e-mail LowBackPainApp@gmail.com though no questions on consent were

received. This dedicated e-mail was assessable only to the co-investigator on a password-
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protected dedicated computer. The co-investigator could have been contacted by phone at the
dedicated line | though no calls were received. Again, participants were informed
that participation was voluntary and would not affect their employment. They were informed of
what was to be expected (downloading of app, app content), risks, clearing with private medical

provider if needed, and that they could have withdrawn at any time.

Risks and Harm

The potential risks or harm were minimal, but potentially included physical, emotional,
and data safety. There was potential physical harm with performing certain physical activities.
Participants would have needed to consult with their private medical provider if there were any
concerns to participating and would have been advised to stop immediately if pain worsened. If
the participant did not have a private medical provider, the participant could have provided a list
of local urgent care centers (see Appendix K) though no participant requested this information.
Emotional harm could have occurred if participants developed fear of resuming physical activity.
In this event, participants could have consult with their private medical provider. There was
potential for compromising safety on data. Although this risk was mitigated by the fact that
participants’ information was de-identified and the connection to the de-identified information
was maintained for the shortest amount of time to obtain the post-intervention results. Once the
post-intervention results were obtained and connected to the pre-intervention results, the

participants’ link was destroyed.

Subject Costs and Compensation
There was no cost to the participants. The low back pain app was free and would

continue to be publicly available after the project was completed, until May 2020. There was not
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any compensation for the participants of this project. Light refreshments was served during the
on-site visits for consenting and at the post-intervention visit.

Study Intervention

The following were the steps during the intervention period:
e Phase 1: Recruitment and consenting

o Recruitment and consenting in person on same day. As aforementioned, a
recruitment flyer was posted in the staff kitchen bulletin board. Once IRB
approval was granted, the flyer was posted with the confirmed dates of
November 11, 2019 and December 9, 2019 for the on-site visits. Using
the conference room, the co-investigator answered questions during the
on-site recruitment session. Recruitment flyers was made available to
interested employees.

o The dedicated e-mail for this project, LowBackPainApp@gmail.com, was
used for subsequent e-mail communications (see Appendix L) after the on-
site visits. Additional questions beyond the on-site recruitment day could
have been e-mailed or discussed via phone to |- A!
participants identities were maintained confidential in e-mail
communications. Only the co-investigator had access to this e-mail
account, the contents of which remained confidential and password-
protected known only to the co-investigator.

o Consenting took place on the same day as the recruitment day, but at a
minimum of 30 minutes after recruitment. At this visit, consenting of

participants using the IRB Adult Consent form was done. The co-
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investigator emphasized participation was voluntary and decisions of
participation would not affect their employment. An opportunity to ask
questions was allotted prior to obtaining consent. They were informed of
what was to be expected (downloading of app, app content), risks, clearing
with private medical provider if needed, and that they could have
withdrawn at any time. A sequential ID number was assigned upon
consent and entered onto an encrypted passcode-protected spreadsheet.
The master link was kept on a dedicated passcode-protected file in a
passcode-protected computer, kept in a RU cloud based storage.
Completed consents will be stored in a locked cabinet at 65 Bergen St,

Newark, NJ 07107.

e Phase 2: Pre-intervention questionnaires (demographics, ODI, FABQ

questionnaires)

o

©)

©)

Pre-intervention questionnaires was handed out to consented participants
at the on-site visit. They were identifiable only by the assigned sequential
ID number the co-investigator wrote on the top of the questionnaires.

The pre-intervention questionnaires included the demographic, ODI, and
FABQ questionnaires. These were handed out on at the on-site visit right
after consent.

The pre-intervention questionnaires remained with the co-investigator
until the scores were calculated by the co-investigator and entered into a

data spreadsheet. After data was collected, original questionnaires will be
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kept in a separate locked cabinet at 65 Bergen St, Newark, NJ 07107.
e Phase 3: Four-week intervention period (app in use)

o Assistance with downloading the low back pain app was provided on-site
at the initial visit.

o An introductory e-mail was sent later that night introducing the app
contents and advised the participants to use the app at least three times a
week.

o At the beginning of each week during the 4-week intervention period, a
reminder was sent to the consented participants. In addition, there was
mid-week quick reminders to use the app.

o At the end of the week, participants was asked to reply back with how
many days the app was used.

o All e-mail communications ended with a signature advising participants to
report back any app-related issues promptly as well as immediately
ceasing any activities that caused increased pain and report back to their
private medical provider. A copy of the e-mail signature, introductory,
weekly, mid-week, and end of the week e-mail templates can be found in
Appendix L.

e Phase 4: Post-intervention gquestionnaires (ODI and FABQ)
o At the end of the four-week intervention period, a final on-site visit was

made. The post-intervention ODI and FABQ questionnaires was
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administered.

o The master link was on site to allow the linking of pre-intervention and
post-intervention questionnaires to the specific participant ID. The master
link was immediately destroyed after this connection was obtained.

o The questionnaires were calculated by the co-investigator and these scores
entered into the SPSS database. After data was collected, original
questionnaires will be kept with the consent forms in the locked cabinet at

65 Bergen St, Newark, NJ 07107.

Outcomes

The project outcomes were measured by the ODI AND FABQ questionnaires, both of
which were chosen as they fit the population. Thus, the data analyzed and measured included the
demographics, ODI, and FABQ questionnaires. Analyzing the demographic data provided the
project’s sample characteristics. Analyzing the ODI and FABQ scores showed if there were
significant changes in ODI and FABQ scores after the four-week intervention of using the app.

Demographic data. The demographic data was collected with the demographic
questionnaire in Appendix D. This questionnaire provided data on the characteristic of this
sample population. This included age, gender, ethnicity, highest level of education, marital
status, length of time worked in their role, length of time with low back pain, and comfort level
with using apps on their smart device (Likert-like scale).

Oswestry Low Back Pain Disability questionnaire. The ODI was a ten-section
questionnaire, developed by Fairbank and Pynsent (2000) to measure the physical disability and

functioning in those with spinal disorders. The test-retest reliability ranged from 0.84 to 0.94
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and the Cronbach « is 0.71 to 0.87 (Vianin, 2008). Permission to use the ODI gquestionnaire was
obtained through ePROVIDE Mapi Research Trust (¢ePROVIDE, n.d.).

The ten sections were Likert scales from 0 (no limitation of function) to 5 (severe
limitation of function). Details on scoring was found in the user manual for the questionnaire
(ePROVIDE, n.d.). In each section, if the first statement was marked, it was scored 0 ranging to
5 for the last statement. Each section can score up to 5 points and when with all sections totaled
can be out of a total possible raw score of 50 points. The total raw scores did not need to be
adjusted if a question was not answered since the co-investigator ensured all the questions were
answered. The adjusted score was expressed as a percentage by dividing the score by the total
possible raw score of 50 and then multiplying by 100. The resulting percentage was the index
score, of which the lower the score, the better the functioning.

Interpretation was detailed in the user manual (ePROVIDE, n.d.). An index score of 0%
to 20% indicated minimal disability, 21% to 40% moderate disability, 41% to 60% severe
disability, 61% to 80% crippled, and 81% to 100% bed-bound or consider exaggerating.

Fear Avoidance Beliefs Questionnaire. The FABQ was a non-proprietary, 16-question
Likert scale between two subscales developed by Waddell, Newton, Henderson, Somerville, and
Main (1993). It was based on theories of fear and avoidance behavior, used specifically to assess
the beliefs of patients with low back pain and how physical activity and work affected their low
back pain (Waddell et al., 1993). It had a test-retest reliability of 0.97 (Physiopedia, n.d.). It’s
correlation coefficient with another measure of fear avoidance called Tampa Scale of
Kinesiophobia for the work subscale was 0.53 and for the physical activity was 0.76

(Physiopedia, n.d.).
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The two subscales were the Physical Activity subscale (FABQPA, items 2, 3, 4, 5) and
the Work subscale (FABQW, items 6, 7, 9, 10, 11, 12, 15) for a total of 66 possible points. Each
subscale was graded separately by summing the responses for the respective scale items (0 — 6
for each item with responses for each item scored from 0 for completely disagree to 6 for
completely agree. For scoring purposes, only four of the physical activity scale items were
scored (24 possible points) and only seven of the work items were scored (42 possible points).
There was no procedure to adjust for incomplete items, so all items were confirmed to be
answered. The higher the final score, the higher the degree of fear avoidance beliefs. For the
FABQW subset, a score greater than 34 was considered a high score and for FABQPA subset, a

score greater than 15 was considered a high score (Physiopedia, n.d.).

Project Timeline

The anticipated timeline for this project is as follows (see Appendix M):
e Low Back Pain App Development: February 2019 to July 2019
e Projection planning: March 2019 to June 2019
e Project proposal: July 2019 to August 2019
e [IRB submission: August 2019
e IRB approval: November 2019
e Pre-test and intervention: November 11, 2019 to December 9, 2019
e Post-test and data analysis: December 2019
e Project write-up: December 2019 to January 2020

e Presentation and poster: January 2020
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Resources Needed and Economics

The costs associated with this project was the sole responsibility of the co-investigator.
The co-investigator’s cost included the cost for the app’s development, the SPSS program, the
light refreshments served during the on-site visits, the costs of printing materials for the
recruitment flyer and questionnaires, and the cost for the poster presentation. The project budget

is in Appendix N.

Evaluation Plan

Evaluation of the project’s knowledge use was through monitoring the number of
downloads of the app and its usage through the number of times accessed. Usage of the app was
quantified by the participant who was asked to reply to an e-mail with the number of days they
used the app that week.

To evaluate the effects of the app, the FABQ and ODI questionnaires were re-
administered at the end of the four-week intervention period. These results was compared to the

pre-intervention results.

Data Analysis Plan
The SPSS statistics program was used for the data analysis. The demographic data of the
participants was analyzed with descriptive statistics. The change over four weeks of the ODI and
FABQ scores was be analyzed with the non-parametric pretest-posttest statistics called Wilcoxon
Signed-Ranks test.

Demographic data

The demographic questionnaire provided data on age, gender, ethnicity, highest level of
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education, marital status, length of time worked in their role, length of time with low back pain,
and comfort level with using apps on their smart device (Likert-like scale). Since age, length of
time worked in their role, and length of time with low back pain are continuous variables, both
frequencies and the mean was analyzed using the statistical program SPSS. The characteristics
of highest level of education and comfort level with using apps on their smart device are ordinal
variables for which frequencies were analyzed. Lastly, the variables of gender, ethnicity, marital

status are nominal variables for which frequencies were run in SPSS.

ODI and FABQ questionnaires

The scores for both the ODI and FABQ questionnaires were continuous values. Due to
the low sample size of participants who completed the intervention period (n = 6), SPSS was
used to run the nonparametric test called the Wilcoxon Signed-Rank Test for both the ODI and

the FABQ.

Data Maintenance and Security

Participants were provided a sequential ID number by the co-investigator and written on
the questionnaires administered. The master list linking the participant to the sequential 1D
number was kept in an encrypted passcode-protected excel file in a passcode-protected
computer, kept in a RU cloud based storage . The questionnaire will be stored in a separate
locked cabinet at 65 Bergen St, Newark, NJ 07107 after results were calculated and entered onto
the data file. Post-intervention results were logged with the same sequential ID number. Data
was de-identified once the data collection was complete. The master link at this point was

destroyed. All data was destroyed in accordance with Rutgers University guidelines upon
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completion of the project and closure of the IRB. Hard copies of consents and data will be
stored in office 1127 at the School of Nursing at Rutgers University at 65 Bergen Street, Newark,
NJ 07107.

All e-mail correspondences through LowBackPainApp@gmail.com was accessible only
to the co-investigator for the app project on a passcode-secured dedicated laptop. All sent e-mail
correspondences were permanently deleted at the end of each week. All received e-mail

correspondences were recorded for app usage and then immediately deleted permanently.

Results

Out of 18 workers who originally consented to participate in the study, only six
participants completed the 4-week app intervention. Thus, there was a 66.7% attrition rate.

There were no missing data.

Sample Characteristics

The sample characteristics of gender, ethnicity, highest level of education, and marital
status were nominal data. SPSS was used to analyze their respective frequencies. The ratio data
includes age, number of years with low back pain, and number of years in their role for which
frequencies and mean were analyzed. The sample characteristics can be found in Table 3.

The average age of the participants was 29 years old (M = 29, SD = 4.0, range: 23-34).
All six participants were male. The majority were Asian or Pacific Islander (50.0%), followed
by Black or African American (33.3%), and Hispanic or Latino (16.7%). The highest education
achieved was high school (83.3%) with only one with a college education (16.7%). The marital
status of the participants was either single, never married (50.0%) or married (50.0%).

Participants worked in their roles an average of 3.1 years (M = 3.1, SD = 2.0, range: 0.6-6). Low
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back pain was experienced by participants an average of 4.9 years (M = 4.9, SD = 2.2, range:

1.5-7). All participants indicated they were very comfortable using apps.

Table 3

Participant Characteristics

Characteristic Mean(SD) n %
Age 29(4.0)
20 to 30 years old 4 66.7
31 to 40 years old 2 33.3
Gender
Males 6 100.0
Females 0 0.0
Ethnicity
Hispanic/Latino 1 16.7
Black or AA 2 33.3
Asian/PI 3 50.0
Highest Education
High School 5 83.3
College 1 16.7
Marital Status
Single, never married 3 50.0
Married 3 50.0
Job Title
Dock Customer 4 66.7
Support Team 2 33.3
Years on the Job 3.1(2.0)
Years with LBP 4.9(2.2)
Comfort Using Apps
Very Comfortable 6 100.0
App Usage

Evaluation of knowledge use was measured by the participant’s self-report on the number
of days per week they logged into the app (see Table 4 and Figure 4). In Week 1, participants

used the low back pain app an average of 3.5 days, with a range of 2 to 5 days in the week. The
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average app usage in Week 2 was 2.5 days, with a range of 2 to 3 days. In Week 3, the average

app usage was 0.8 days, ranging from 0 to 2 days of usage. In Week 4, the average app usage

was 1.2 days, ranging from 0 to 2 days of usage.

Table 4

App Usage per Week

Mean n %

Week 1 35

2 Days 1 16.7

3 Days 2 33.3

4 Days 2 33.3

5 Days 1 16.7
Week 2 2.5

2 Days 3 50.0

3 Days 3 50.0
Week 3 0.8

0 Days 5 83.3

1 Day

2 Days 1 16.7
Week 4 1.2

0 Days 3 50.0

1 Day

2 Days 3 50.0
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Week 1 Week 2 Week 3 Week 4

Figure 4. The average number of days per week the app was used by participants.

ODI and FABQ scores

Due to the small sample size, n = 6, SPSS was used to analyze the two related samples
(pretest and posttest) for both the ODI and FABQ scores with the nonparametric Wilcoxon
Signed-Ranks Test. Alpha levels were set to 0.05.

ODI scores. There was a non-significant decrease in the median post-test FABQ scores
compared to the median pre-test scores (Z = -1.826, p = 0.068). The negative ranks were 4,
indicating most (66.7%) participants scored lower on posttest compared to pretest ODI scores.
There were 2 ties (33.3%) in which there was no change between the pretest and posttest scores.
See Figure 5 of mean ODI scores and Tables 5, 6, and 7 for the statistical analysis of ODI and

FABQ scores.
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Figure 5. Mean pre-test and post-test ODI scores.
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Table 5

ODI and FABQ Descriptive Statistics

57

N Mean Std. Deviation Minimum Maximum
Pretest ODI score 24.67 14.17 6.00 42.00
Posttest ODI score 8.33 497 2.00 16.00
Pretest FABQ score 27.00 14.42 9.00 46.00
Posttest FABQ score 7.50 5.86 0.00 15.00
Table 6
Wilcoxon Signed Ranks Test
N Mean Rank Sum of Ranks

Posttest ODI score - Negative Ranks 42 2.50 10.00
Pretest ODI score Positive Ranks oP 0.00 0.00

Ties 2¢

Total 6
Posttest FABQ score - Negative Ranks 6¢ 3.50 21.00
Pretest FABQ score Positive Ranks 0e 0.00 0.00

Ties of

Total 6

a. Posttest ODI score < Pretest ODI score
b. Posttest ODI score > Pretest ODI score
c. Posttest ODI score = Pretest ODI score
d. Posttest FABQ score < Pretest FABQ score
e. Posttest FABQ score > Pretest FABQ score
f. Posttest FABQ score = Pretest FABQ score

Table 7

Test Statistics @

Posttest ODI score — Pretest ODI score

Posttest FABQ score — Pretest FABQ score

z

Asymp. Sig. (2-tailed)

-1.826°

.068

-2.207°

027

a.  Wilcoxon Signed Ranks Test
b. Based on positive ranks.
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FABQ scores. There was a statistically significant decrease in the median posttest
FABQ scores compared to the median pretest scores (Z = -2.207, p = 0.027). The negative ranks
were 6, indicating all participants scored lower on posttest compared to pretest FABQ scores.
See Figure 6 for mean FABQ scores and Tables 5, 6, and 7 for the statistical analysis of ODI and

FABQ scores.

30

o5 27

20
m Pre-Test FABQ

15 Post-Test FABQ

10

7.5

Pre-Test FABQ Post-Test FABQ

Figure 6. Mean pre-test and post-test FABQ scores.

Discussion

App Usage

Knowledge use was evaluated by monitoring the number of days the app was used per
week. The app usage was self-reported by each participant at the end of each week via e-mail

and all needed second e-mail reminders to respond with their app usage. This can be a limitation
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due to the potential for response rate bias, a concern also noted in the study by Irivine et al.
(2015) in which they also sent e-mail reminders if initial messages were not opened.

Overall, there was a downward trend on the number of days per week the app was used
by the participants. The third week had the lowest usage out of the four weeks, which could be
attributed to it coinciding with a major holiday. Similarly, Riva et al. (2014) observed a wear out
effect, in which there was a decrease in website use and a decrease in physical exercise over

time.

App Intervention Effects on ODI and FABQ

The effects of using the low back pain app over four weeks was measured by comparing
the pre-intervention and post-intervention ODI and FABQ scores. The aim of this project was to
provide self-management using a low back pain app and evaluate its effects on physical
functioning and fear avoidance behaviors. The app was anticipated to lead to positive findings in
managing the psychosocial aspect of low back pain.

ODI. The ODI tool measured physical functioning and is a percentage expressed as an
index score. The lower the index, the better the functioning. At baseline, the participants had
moderate disability, with the ODI falling between 21% to 40% (M = 24.67, SD = 14.17). After
the 4-week app intervention period, the participants dropped into the minimal disability, with the
ODI falling between 0% to 20% (M = 8.3, SD =5.0). This change was not statistically
significant (Z =-1.83, p = 0.068). Thus, the null hypothesis was retained.

These results were in contrast to the improvement in physical functioning found in the
studies by Chabbra et al. (2018), Irvine et al. (2015), and Lo et al. (2018). On the other hand, the

shorter intervention period of this project may have contributed to this divergence. Chabbra’s
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intervention period was 12 weeks, Irvine was 8 to 16 weeks, and Lo’s was 3 to 6 months. A
longer intervention period is suggested for future studies.

FABQ. The FABQ tool assessed patients’ beliefs on how physical activity and work
affected their low back pain (Waddell et al., 1993). The lower the score, the lower the degree of
fear avoidance beliefs. There was a statistically significant decrease (Z = -2.207, p =.027) in the
FABQ score after the 4-week app intervention (M = 7.50, SD = 5.86) from baseline (M = 27.00,
SD = 14.42). In contrast to the ODI, the null hypothesis was rejected for FABQ.

The significant decrease in FABQI scores means that the participants attributed their
physical activities to their low back pain to a lesser degree. This decrease in their perceptions
may in turn lead to earlier resumption of normal activities and decrease the likelihood that illness
behavior takes hold. These findings point to the significant impact of education. The
importance of education on low back pain and illness management was noted in the studies by
Kawi (2014) and Benyapa et al. (2018). Benyapa’s cross-sectional correlation study tested their
hypothesized causal models of self-management in patients with chronic low back pain. The
participants (N = 174) in Benyapa’s study were recruited from seven Thailand hospitals and
administered questionnaires that measured self-management, self-efficacy, knowledge, physical
function, and social support. Kawi’s (2014) participants (N = 120) were recruited from four
primary care clinics in Nevada and measured self-management, views on chronic illness
management, functional disability, and mental health. Kawi (2014) noted the significant
influence of education as well as advisement on keeping a healthy lifestyle and making good
nutrition.

Both studies found the positive influence of education on self-management. Kawi’s

study (2014) noted the significant influence of education to maintain physical activity. Likewise,
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Benyapa et al. (2018) had the same recommendation of education. Having knowledge of low

back pain supported decisions incorporating self-management behavior (Benyapa et al., 2018).

Process Evaluation

The process evaluation of this low back pain app project includes the number of
downloads of the app to assess usage, the number of times the app was used per week by the
participants, the number of completed ODI questionnaires, and the number of completed FABQ
tool.

There were 18 participants who consented during the on-site visit. The app was
downloaded onto each participant’s phone (n = 18). All 18 participants completed the
demographic, ODI, and FABQ questionnaires right after consent was obtained. At the final on-
site visit, there were 6 remaining participants who completed the ODI and FABQ questionnaires.

After the first week of using the app, only 12 participants e-mailed back on their app
usage. After the second week, the same 12 replied back. After the third week, 7 of the
remaining 12 participants replied back. After the final week, one participant did not reply back,

resulting in 6 participants who remained.

Facilitators, Barriers, and Consequences

The key facilitators in achieving the project’s objectives included critical input from the
project chair and team member, availability of beta-testers for the app, and the initial support
from the project site’s leadership. Formulation of the app was a laborious endeavor and required
input from the project team and beta-testers. Lastly, the initial support from the project site’s

leadership (i.e. owner/CEO, Vice President of Operations) was absolute.
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Barriers that impacted the project was a temporary change in the project site’s leadership
that led to wavering support of the project at the conclusion of the 4-week intervention period.
The length of time from the initial commitment from the project site to the commencement of the
project was 11 months. At the conclusion of the intervention phase, the acting-CEO was initially
reluctant to let the study continue and did not want the posttest questionnaires to be filled out on
site. Another barrier was the misperception of some workers that their responses would be made
known to their employer and also discomfort with answering questions related to their sexual
activity. These barriers may have contributed to the 67% attrition rate. Lastly, the convenience
sampling and the subsequent characteristics limits generalizability.

A potential unintended consequence would be an increase in participants reporting work
injuries. This could be a positive consequence for an enlightened employee, but a negative one
for the employer. The realization that their pain may be work-related could be due to reading
how repetitive activities can lead to low back pain injuries and also from the FABQ

questionnaire asking questions about work-related injuries and worker’s compensation claims.

Implications and Recommendations

The use of a low back pain app for self-managing has the potential for significant
changes for clinical practice, healthcare policy, quality and safety, and education. Addressing
the psychosocial aspect of low back pain through self-management has been proven in other
conditions to lead to positive disease-specific outcomes. Even though the ODI results were non-
significant, self-management with an app should be explored with a longer intervention period

than the 4-weeks in this project.

Clinical Practice
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Low back pain treatment in occupational medicine is focused heavily on the medical
interventions. Incorporating self-management into treatment algorithms is recommended to
address the multi-factorial nature of low back pain and how it affects an employee in their work
setting. Encouragement from treating providers coupled with a self-management app can lead to
patient activation and engagement.

Patient activation and engagement is supported with an educational self-management
app. The app can reinforce the education by the treating providers beyond the in-person visit.
Additionally, the app can list resources such as approved exercise protocols for their current
stage of low back pain (e.g. acute, subacute). Another resource the app can list is their
company’s Employee Assistant Program (EAP). Employees who are having a hard time dealing
with their low back pain would benefit from having this information readily available. Reaching
out to EAP can connect the employee to mental health professionals who may provide another
avenue of addressing the psychosocial aspect of low back pain.

Another recommendation is for this industry is to incorporate some of the ODI and
FABQ questions into their routine clinical assessment. Periodic assessment using the ODI can
help the provider assess their current physical functioning. Knowing their evolving level of
physical functioning can lead a clinician to reassess their treatment plan and change as needed.
Periodically using the FABQ questions into a routine clinical assessment can help identify

employees who may need more aggressive management to address their psychosocial needs.

Healthcare Policy

A goal of HealthyPeople 2030 is to “create social, physical, and economic environments

that promote attaining full potential for health and well-being for all”” and across multiple sectors
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(ODPHP, 2020). As recommended by clinical practice guidelines and IOM, adding
interventions to address the psychosocial aspect of low back pain will lead to better health
outcomes for this population, thereby having significant impacts on healthcare quality. With
consistent positive effects and improvement, healthcare policies can integrate this
recommendation into the treatment plans as a standard of care in treating individuals with low
back pain.

Institutional policies for healthcare can integrate self-management as a recommendation
into treatment plans not just for occupational medicine but across disciplines. Incorporating self-
management in such a fashion maintains its importance and perpetuates its utilization as a
standard of care. In the historically resistant world of occupational medicine, institutional
mandate for using self-management modalities allows for acceptance in a predominantly
medicine-focused setting. Ultimately, this supports policies that integrate psychosocial
interventions at the workplace.

Another recommendation is the formulation of standardized mobile health apps for
medical conditions. For example, the National Institute of Health already has health information
for the general consumer. They could house self-management apps for conditions such as

diabetes, asthma, and low back pain to name a few.

Quality and Safety

Addressing the psychosocial aspect of low back pain by promoting self-management can
improve the quality and safety at the workplace. Using a holistic approach in the management of
patients by addressing interventions beyond just the medical aspect of care leads to improved

employee outcomes. Employees overall would be empowered and feel they have a role in
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getting back to at work. This in turn prevents catastrophizing and lessens the likelihood that
fear-avoidance behaviors take root. It may prevent a certain subset from falling from the acute
low back pain state to a subacute or even chronic low back pain state.

Employers will also have an increase in quality and safety indicators. For the employer,
this means a reduction in the reported loss days and restricted work-days to OSHA.
Occupational health has its own unique potential cost savings. In addition to the above, financial
reliefs for worker’s compensation includes paying out less for out of work wages, prolonged
medical treatments for physical therapy, specialist visits, and invasive surgeries. As a result, for
the employees, success will lead to a lesser burden of wondering if they have loss of wages or
even loss of job protection.

Employers will show a decrease in the wages spent. These wages are from loss of
productivity of an injured worker and the wages spent paying for working in a restricted duty
position among employers who accommodate restricted duties. Thus, the financial gains include
decrease in wage replacement, decrease in loss of productivity, and a decrease in medical
treatment payouts.

Better control with chronic low back pain and decreasing the time of acute low back pain
has implications beyond the improved quality of life for this population. There will be a lesser
financial burden to the $635 billion each year reported by the IOM and on the $60 billion
annually from decreased wages and productivity. Pharmacologic therapies and prescription costs
would decrease. Physical therapy intervention may require lesser duration or frequency.
Expensive treatments such as epidural injections and even surgery for intractable symptoms may
be avoided for a select group especially as there are many living quality functional lives with

chronic pain even when surgery was recommended.



SELF-MANAGEMENT WITH A LOW BACK PAIN APP 66

Education

Education on self-management and other approaches to target the psychosocial aspects of
their disease process can be at the student, clinician, institution, and population levels.

Self-management is a treatment modality that can be included in nursing and medical
curriculum so clinicians will have early exposure to its benefits. It can be integrated into clinical
care plans formulated during the clinical rotations. Focusing on the self-management from such
an early stage is important to increase its utilization. It also perpetuates a holistic approach to
managing patients.

Another recommendation are educational modules that provide CMEs on self-
management. These modules can review what self-management is, its benefits, how to use it as
an intervention, and available resources to use this modality into their current practice. These
educational modules can be self-learning through professional journals and online modules.

Additional education is required for institutions. Acceptance of self-management can be
challenge if its benefits remain unknown to an industry such as occupational health. The IOM
can play a role in targeting institution-based education on self-management techniques. Self-
management techniques such as the educational mobile health apps can be part of
recommendation for other interventions to complement their care.

Self-management can be a topic of discussion in occupational health conferences.
Speakers can use this venue to disseminate the benefits of engaging patients for self-management
behaviors. Tailoring its use in this setting can be a challenge considering the medical
intervention-focused nature of treating occupational conditions. Occupational health
professionals can use the information gained in these conferences and apply it to their respective

settings.
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Sustainability

Sustaining this knowledge of self-management and psychosocial interventions is essential
in perpetuating its importance. Sustainability approaches can target a broader audience, the
project site, and future studies.

Using the knowledge gained from the positive outcomes of a self-management app, this
contributes to the body of knowledge of its benefits in treating chronic conditions. These
strategies of self-management and psychosocial interventions can be applied to various medical
conditions and diagnosis. It is already being used in diabetes, asthma, hypertension, and chronic
conditions. It can be expanded to conditions beyond these. These methods can also be applied
to acute conditions that if left unchecked, can lead to a chronic condition.

Continuing this self-management app intervention for the project site is made possible by
having the app available. In this case, the app will be deactivated by the end of May 2020.
Employees can be redirected to other apps that are already commercially available. Ideally,
employers should provide this to employees as part of their employee benefits.

Legacy projects can design a longer intervention period of at least 12 weeks. It would
also be optimal if the mobile app has the ability to use push notifications and designed with app
activities which foster continued engagement. Also, a future study can use an app that can
automatically monitor app usage so that recall bias can be avoided. Lastly, future studies should
look at whether acute conditions can also benefit from self-managing the condition with the use
of a mobile app, especially in conditions at risk of becoming chronic. Chronic conditions may be
preventable if a timely self-management app is successful in targeted care.

On a personal level, future studies can be presented and developed in an occupational

health setting targeting employees of a healthcare system. The study can apply the desired
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changes as aforementioned, especially a longer intervention period. These findings can be
disseminated in various ways beyond the institution.

Dissemination

Dissemination of this project on a self-management app for low back pain will begin at
the local level. A paper write-up will be completed detailing the project in its entirety as per the
requirements of the Rutgers Doctor of Nursing Practice program. Second, a presentation to
Rutgers faculty and students will be scheduled to present the project from proposal to project
results and implications for the future. Lastly, the project will be presented at a poster board
presentation.

Broader audiences can be reached by publishing in nursing, orthopedic, and rehabilitation
journals. Speaking at conferences such as the Practicing Clinicians Exchange is another
potential avenue of disseminating to a broader audience.

For dissemination among occupational health, publications in occupational health such as
the Workplace Health & Safety journal published by the American Association of Occupational
Health Nurses can be pursued. Another avenue to disseminate the information to the
occupational health audience is a presentation at the annual conference by the National
Association of Occupational Health Professionals and the American Occupational Health
conferences. Poster boards at the conferences is an additional avenue of dissemination at these
events.

Lastly, in the context of realizing health care has the highest incident rates of work-
related injuries and illnesses, the information can be presented to key stakeholders and members
at the American Hospital Association’s annual membership meeting. Convincing key

stakeholders of its low cost and high return is essential to getting hospitals to get on board with
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integrating into the occupational health departments in their respective hospitals and thereby start

tackling the daunting task of combating this industry’s workplace injuries.

Summary

Occupational health is a field where an employee is treated according to their injured
body part or parts. Thus, the ability to practice holistically in a field such as occupational health
is a task that should be taken up on. Utilizing medical and psychosocial interventions in this and
other fields should be a standard, rather than an exception. Support of interventions based on
these scientific underpinnings and recommendations based on evidenced-based practice have
guided this DNP change project. Applying the leadership skillsets expected of a DNP is
essential in facilitating this change project. The use of technology in this DNP project sought to
transform healthcare in occupational health.

Though the results of this DNP project had mixed results than what was anticipated, the
potential benefits of implementing non-medical treatments cannot be discounted. Psychosocial
interventions such as self-management are still valuable considerations for clinical practice,

healthcare policy, education, and quality and safety.
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Table 1

Review of Literature

EBP Question: In adult manual labor workers with low back pain, does a low back pain app promote effective self-management?

Date: March 17, 2019

Appendix A

Review of Literature
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Evidence
Article | Author and Sample Size, Study Findings That Help | Observable Level,
Number | Date Evidence Type Sample, Setting | Answer the EBP Question | Measures Limitations Quality
1 Chhabra, Research- N = 93; Both the treatment group Disability Generalizability | Level I,
Sharma, & Randomized Treatment (used app Snapcare app) measured by is limited due to | Quality
Verma Control Trial group (app), n = | and control group MODI, pain the study being Good
45; (conventional usual care) measured by conducted in (B)
(2018) Conventional recorded a decline in their | numerical pain India.
treatment disability index, measured | scale, and current
(medicine, PT, | by the Modified Oswestry | symptoms Current
home Disability Index (MODI), | measured by CSS | Symptom Scale
exercises), n= but the decline for the App only available

48)

18 years of age
and older with
mechanical
LBP persisting
for over 12
weeks with or
without
radicular
symptoms,

group was significantly
greater. Using ANCOVA
with the baseline score set
as the covariate, a 2 x 2
mixed model ANCOVA
yielded a main effect for
time, F (1, 90) =4.739, p =
0.032 and a significant
interaction effect F (1, 90)
=9.053, p = 0.003.

Independent
variables= Snap
care app or usual
care

from app group
since data was
collected through
the app.

Collection
methods changed
from baseline for
both groups,
where at baseline
was in person
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prescribed at
least some level
of daily
physical
activity,
medicines, and
regular use of
an Android
mobile device
with internet
access

The paired t-test was used
to assess the change in
symptom scores and
activity levels in the App
group, from baseline to 12-
weeks of app usage.

The CSS showed a
statistically significant (p <
0.05) decrease with
improvements in each
component (sleep, mood,

and post
intervention data
collection was
through
telephone
interview.
Other factors
such as
medication use,
adherence to
treatment may
affect physical

India mobility, ADL, distance Activity and
walked). The percentage thereby the
of respondents that disability index
reported poor sleep of the
reduced from 33 to 4%, participants.
those reporting poor mood
decreased from 31 to 9%, Thereis a
and restricted physical possibility of
activity was reported by response bias due
only 4% respondents after to the self-report
12 weeks as opposed to questionnaires
64% at baseline. which could have
led
participants
overestimating or
underestimating
the severity of
their condition.
Huber, Research- N =180 Self-management with an | Numerical pain The retrospective | Level
Priebe, Retrospective app containing a scale design did not i,
Baumann, Cohort Study multidisciplinary allow adjustment | Quality
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Plidschun, 18 years or biopsychosocial self-report pain Good
Schiessl, & older with back | rehabilitation program for levels for any (B)
Tolle pain, no red flag | back pain reduced pain potential
indicators for ratings in patients with spontaneous
(2017) back pain, and | acute, subacute, and improvement of
self-reported chronic low back pain pain levels.
sufficient levels | from baseline (M = 4.80,
of physical SD = 1.95) to the last day The dropout rate
fitness of use (M =3.75,SD = over time was
1.76) was found to be a expectedly high,
Users of the Pro | statistically significant with 68.3%
app recruited reduction t(158) = 6.21, p remaining at 4
via online <.001, with a moderate weeks, 32.3% at
channels effect size, d = 0.56. 8 weeks, and
(Facebook, 17.8% at 12
Google Ads, The longer an app was weeks for
company used, there was a unknown
homepage) of statistically significant reasons.
subscribers reduction in pain among
before 2017 the individual participant, Due to the design
t(19) = 3.75, p = .001. study, it was
Between-group analysis unknown if
Germany, showed a statistically participants got
Austria, and significant greater better
Switzerland reduction in those who spontaneously or
completed the full 12-week due to use of the
program compared to all app.
users, t(177) =2.71,p =
.007. Baseline physical
activity could not
be assessed.
Irvine, Research- N =597; Current adjusted back pain | Back Pain Potential for Level
Russell, treatment group | status was a significant (yes/no) response rate bias | 1ll,
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Manocchia, | Randomized (FitBack app), n | predictor for both the as they sent Quality
Mino, Control Trial =197, treatment vs. control (OR Physical: reminder e-mails | Good
Glassen, Alternative care | 1.72,95% CI 1.11-2.68,p | - to the treatment | (B)
Morgan, group (e-mails | =.02) and treatment vs. Multidimensional | group if initial
Gau, Birney, with links to alternative care (OR 1.60, | Pain messages were
Ary internet 95% CI11.03-2.50, p = Inventory not opened.

resources), n = | .035). Interference
(2015) 197, Control Scale (MPI) and | Caution is
arm, n =197 Subjects in the alternative | the Interference | advised also due
care group were 1.6 times | Scale of the Brief | to the self-report
18 to 65 years more likely to report Pain Inventory nature of the

old living in the
United
States

Employed at
least half time,
retired, or a
family member
of an employee
at one of

the four
collaborating
companies.

Have
experienced
low back pain
within the past
3 months.

current back pain than
subjects in the FitBack
treatment group and
subjects in the control
group were 1.7 times more
likely to report current
back pain than subjects in
the FitBack treatment

group.

Group differences in back
pain was statistically
significant at 16 weeks
between FitBack treatment
group and control group F
=4.41.

Physical outcome

measures were statistically
significant at both 8 weeks
(F=5.88, p=.003) and 16
weeks (F =6.76, p =.001)

(10-item)
-Dartmouth CO-
OP (Dartmouth
Primary Care
Cooperative
Information
Project) scale (9-
item)

Behavioral:
-Prevention-
Helping
Behaviors (4-
item)

Worksite:

-Work
Limitations
Questionnaire
(WLQ) (4-item)
-Presenteeism (6-
item)

study, present
even when
determining
eligibility. This
can also lead to
social desirability
bias.

Generalizability
is limited since
they note
participants
tended to be
employed,
educated, and in
middle-class,
also factoring
into internet
availability as
opposed to those
who have lower
income, less
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between FitBack treatment
group and control.

Behavioral outcomes
measures which assessed
the level of engagement in
behaviors intended to help
or prevent back pain
showed statistically
significant difference at 8
weeks between the
treatment group vs. control
group (F =33.83, p =.017)
and the treatment group vs.
alternative care group (F =
9.32,p=.017). The
difference of treatment
group was evident even at
16 weeks between the
control group (F = 46.81, p
=.009) and the alternative
care group (F=6.88, p =
.025).

Patient activation of
patients in taking care of
their low back pain was
significant at 8 weeks
between the treatment
group vs. control group
(F =28.75, p =.003)
though not when
comparing to the

Other Constructs:
-Patient
Activation
Measure (PAM)
(10-item)
Theory of
Planned
Behavior
Constructs:
-Knowledge (4-
item)
-Behavioral
Intentions (14-
items)

-Self- Efficacy
(13-item)
-Attitudes
towards pain (10-
item)
-Catastrophizing
of Pain (4-item)

educated, or in
homes without
Internet service
to access the
program.
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alternative care group.
On the other hand, at 16
weeks, the difference of
treatment group was
significant between the
control group (F =54.83, p
=.002) and the alternative
care group (F=7.08,p =
.027).

Tests looking at worker
productivity and
presenteeism was
significant for the FitBack
group when comparing to
the control group (F =
3.65, p =.027) and to the
alternative care group (F =
3.36, p =.036) but only at
16 weeks.

Riva,
Camerini,
Allam, &
Schulz

(2014)

Research-
Randomized
Control Trial

N =51;
treatment group
(interactive
features
included), n =
27; control
group (Library,
First Aid, FAQ
only),n=24

Recruited
through their

Patient empowerment was
increased significantly
within the intervention
group at 4 weeks (t=0.8, p
=.05) and at 8 weeks (t =
0.8, p =.01), whereas there
were no significant
changes within the control

group.

Physical exercise
decreased within the
intervention group and

Outcome
Measures:

Psychological
Empowerment
Scale (measures
patient
empowerment)

Short
Questionnaire to
Assess Health-
Enhancing

Small group size

Control group
had some use of
the website, with
the difference
between
interactive
features

Two-month
timeframe too
short

Level
I,
Quality
Low (C)
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health care within the control group at | Physical Activity
providers 4 weeks and 8 weeks. (measures Lack of
physical specificity in
18 years old or | There was a statistically exercise) which it is unable
older significant decrease in pain to determine
levels at 8 weeks only, Prescription what caused the
Had back pain | within both the Medication Use | differences
for at least 3 intervention group (t = - and Perception of
months 1.5, p=.001) and the Risk Instrument
control group (t=-1.7, p = | (measures
Clinics and .001). This was attributed | medication
rehabilitation to a wear out effect where | misuse)
centers in there was a decrease in
Canton Ticino, | website use between 4 Chronic Pain
Switzerland weeks and 8 weeks. Grading Scale (0-
(native Italian- 10 pain scale)
speaking) At the end of the 8 weeks,
participants in the
intervention group
attributed their
improvement on back pain
to the website more than
the control group (t = 1.6,
p =.001), used the website
more (t =0.8, p =.05), and
visited more pages on the
website (t=2.2, p =.001).
Yang, Wei, Research- N =8; There was no statistically | Visual Analog Small sample Level
Ge, Meng, & | Randomized treatment group | significant difference in Scale (VAS) to size I,
Zhao Control Trial (self- pain level between nor measure pain Quality
management within the intervention Short treatment Low (C)
(2019) plus group and control groups. | Pain duration
physiotherapy),
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n = 4; control Pain self-efficacy showed a | Self-Efficacy No follow-up on
group significant between group | Questionnaire long term effects
(physiotherapy | effect (F =7.31, p =0.035) | (PSEQ) to
only),n=3 and after analyzing SF36- | measure the self- | Excluded those
4 males, 4 VT as a covariant, the efficacy of who do not have
females resulting adjusted PSEQ patients a smartphone
between-group effect was
18 years old or | no longer significant, but Roland Morris
above the interaction effect was Disability
significant (p = 0.008). Questionnaire
Physician- (RMDQ) to
diagnosed There was no statistically | measure
chronic low significant difference in disability level
back pain (>3 physical disability after
months) adjusting for SF36-VT asa | SF36 to measure
covariant. health-related
quality of life
Report of bodily pain
showed improvements
within group effects (p =
.046) and between group
effects (p = .008).
Mental Health showed
improvements within
group effects (p = .017)
and between group effects
(p =.013).
Lo, Lei, Li, Research- N =158 Reported time spent on Evaluation Caution with the | Level
Huang, & Observational therapeutic exercises as per | questionnaire nature of self- i,
Tong Retrospective 18 to 65 years the Al-embedded mobile (14-item) to reported data Quality
cohort old app were 22.2% (35/158) 1 | assess if app Low (C)
(2018) day, 24.1% (38/158) 1 increased
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119 male, 39
females

Had neck and
low back pain
within past 3
months

Users of a free
artificial
intelligence-
embedded
mobile app that
gives tailored
exercise
rehabilitation
program called
“Well Health”
downloadable
in US, UK, and
China

week, 25.9% (41/158) 1
month, 14.6% (23/158) 3
months, and 13.3%
(21/158) 6 months or
more.

Of the 142 (89.9%)
participants who indicated
spending time reading the
education material, 123
(77.8%) indicated the
material encouraged them

to do the exercise program.

There was an overall
reduction in the numeric
pain rating scale from 6
before using the app to 4
after its use (95% CI 1.18-
1.81, p =.04) with the
greater reduction noted in
those who used it for 6 or

more months (from 6 to 3).

Of all users, self-perceived
improvement was reported
in 65%, with 58.6% in
those who used the app for
3 months, and 71.1% for 6
months.

Usage of other
interventions was reduced,

adherence to
therapeutic
exercises,
affected pain
level, and
reduced need for
other
interventions

Recall bias with
the retrospective
study design

Sample bias
since those who
participated in
the study were
most likely to
have been more
likely to
participate

Adherence
cannot be
generalized to the
long-term
adherence to
therapeutic
exercise

Did not record
dropout rate

Eligibility
criteria is self-
reported, so if
inaccurate, it
may affect their
responses to the
intervention
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reporting 24.1% did not
receive any other
intervention while using
the app.

Functional aspect
not studied so

cannot determine
if the decrease in

years

Physician-
diagnosed
nonmalignant
chronic low
back pain

Physical
Therapy and
Rehabilitation
Clinic in Seoul,
South Korea

motivation. In the second
analysis, self-management
education’s effect on self-
management was
significant (B =3.773,p =
.019) and accounted for
4.6% of the variance. In
the third model, when
including motivation, the
effect of self-management
education on behavior
decreased, showing non-
significant effects of self-
management education (B
=1.945, p =.184), but

measured by a
descriptive self-
report survey
(Sim)

Pain measured by
numerical rating
scale

Center for
Epidemiologic
Studies
Depression Scale
(measure
depression)

Recall bias and
social desirability
bias concerns
with self-report

pain led to
increase in
function
Jung, M. J., Research- N =120 According to the study, Situational Convenient Level
and Jeong, Nonexperimental | 20 years old or | motivation completely Motivation Scale | sample- I,
Y. Cross-Sectional, | older mediated the relationship (assess intrinsic | characteristics of | Quality
Descriptive Significant between education and and extrinsic the participants Good
(2016) design with demographics self-management. In the types of limit (B)
mediation include 75.8% | first analysis, the effect of | situational generalizability
analysis females, 68.3% | the predictor self- motivation
married, 63.3%, | management education Measured
unemployed, was significant (B = 7.360, | Self- outcomes
and 48.3% are | p =.013) and accounted management depended on self-
older than 65 for 5.1% of the variance in | behavior report
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significant for motivation’s
effects on self-
management behavior (B =

Multidimensional
Scale of

(68.3%), single
(60.8%)

Disabled,
unable to work
44.2%,
unemployed
25.0%,
employed
30.8%

Had provider-
diagnosed

patients. The influence of
education was significant
(F=3.672, p=.008) and
those that focused on
physical activity included
maintaining physical
activity, exercising, and
proper body mechanics, in
addition to other advice
such as keeping a healthy
lifestyle, making good
nutrition choices, and
alternatives for pain.

management

Patient
Assessment of
Chronic Illness
Care (PACIC) to
measure
viewpoints on
chronic illness
management

Use of PAM and
PACIC is new to
chronic low back
pain population

.248, p <.001). Perceived Social
Support
Motivation is essential to (measures social
self-management behavior | support)
of individuals with chronic
back pain.
Interventions should
address both motivation
and education to facilitate
self-management.
Kawi Research N =120 Self-management support | Patient Limited Level
Nonexperimental, | 18 years old was found to be Activation generalizability I,
(2014) cross-sectional, and above significantly correlated Measure (PAM) Quality
descriptive with self-management and | short form to Convenience Good
design More females is essential in activating measure self- sampling (B)
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nonmalignant
Chronic low
back pain

Self-management on
chronic low back pain was
facilitated by patient-

Oswestry
Disability Index
(ODI) version
2.1a to measure

chronic low back pain
treatment effectiveness

pain.

4 Primary care | perceived support through | functional
clinics in encouragement and from disability
Nevada healthcare professionals as
well as provision of Mental
information and advice. Health Inventory
(MHI-5) to
Disability was perceived in | measure mental
patients’ responses to the health state
Oswestry Disability Index
(M =46.10, SD = 18.10) 4 open-ended
averaging a score of severe | questions
disability.
Benyapa, Research N=174 Self-efficacy, social Self- Sample included | Level
Wanchai, Cross-sectional, support, low back pain Management those with three | 111,
Tipaporn, correlational 30 to 60 years knowledge, and belief in scale (SM scale) | subtypes of Quality
Khanokporn, | design old, mean 48.78 | treatment effectiveness to measure self- | chronic low back | Low (C)
& Torphong Has diagnosis directly affected self- management pain- may have
of chronic low | management and explains | behavior in those | influenced self-
(2018) back pain 33.00 % of the variance in | with chronic LBP | management
Female 67.24%, | self-management.
employed Belief in Using MBAI and
40.80%, High self-efficacy has a Treatment Chula ADLs to
agriculturalists | positive influence on Effectiveness measure physical
22.99% performance of self- Scale (BTES function may be
management tasks. scale) to assess unsuitable for
7 hospitals in self-efficacy for | those with
Thailand Those who believed in chronic LBP chronic low back
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adhered to treatment and
exhibited performed self-
management behavior.

Having knowledge of low
back pain supported
decisions incorporating
self-management
behaviors.

Support from family,
friends, and healthcare
providers is correlated to
making decisions and
change in behaviors for
self-management.

The Low Back
Pain Knowledge
Questionnaire
(LKQ) to

assess specific
knowledge about
LBP

Modified Self-
Efficacy for
Chronic Low
Back Pain
Management
Scale (MSE-
CMS) to
measure the
ability to
perform self-
management
tasks

Modified Barthel
Activity of Daily
Living Index
(MBAI) to
measure ADLs of
physical function

Chula Activity of
Daily Living
Index (Chula
ADLSs) to assess

Limited
generalizability
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instrumental

activities of daily
living (IADLSs) of
physical function

Social Support
Questionnaire
(SSQ),
measures social
support

10

Mansell,
Hall, &
Toomey

(2016)

Non-Research
Integrative
Review

21 studies
across 4
systematic
reviews

Self-management
interventions may have
benefits, but there are
inconsistencies.

Basing the intervention on
a theoretical rationale can
be of benefit.

Fear avoidance model
(FAM)- when experiencing
pain, negative thought
processes such as
catastrophizing leads to
fear of movement and
avoidance behavior that
they believe may cause
further damage or more
pain.

In self-management, to
reduce disability and

Effect sizes on
pain

Effect sizes on
disability

The variable
definitions of
self-management
can explain some
inconsistencies
as they can lead
to different
interventions and
targets.

The methodology
of the studies
was noted to
have the
following:
-patients and
providers were
not blinded
-allocation was
not often
concealed
-only some
studies reported

V,B
GOOD
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improve physical function, an intention-to-
teaching should focus on: treat analysis
-movement will not lead to -follow-up rates
further damage were less than
-movement is key to 85%
improved function.
According to the Social
Cognitive Theory- self-
efficacy, person’s
environment, and outcome
expectancies will impact
their behavior.
Self-efficacy is a strong
predictor and mediator of
disability and pain
outcomes in low back pain
populations.
11 Wong, Coté, | Systematic High quality Chronic back pain Appraisal of The use of I, C
Sutton, Review for guidelines in definitions differed Guidelines for Paracetamol/ HIGH
Randhawa, Clinical Practice | English between >4 weeks, >6 Research and Acetaminophen
Yu, Guidelines language weeks, and >3 months. Evaluation 11 in recent RCT
Varatharajan, utilizing a (AGREE II) — found its use did
... Taylor- systematic Interventions used to assess the | not improve
Vaisey search or recommended by all development and | recovery time.
critical guidelines for acute reporting of

(2017) appraisal nonspecific LBP: guidelines; 23 Excluding non-
methods. 1. Evidence-based items among 6 English
Guidelines of education on expected quality-related guidelines may
protocols for course of recovery and domains cause inherent
adults and/or effective self-care options bias in the
children with for pain management. results.
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low back pain 2. Advising on early return
with or without | to work activities, staying Low back pain
radiculopathy, active, and avoiding management
including bedrest or inactivity. recommendations
noninvasive 3. Medication may differ
treatment recommendations to depending on the
modalities; 10 include Paracetamol or guidelines used.
guidelines; NSAIDs if indicated and This is due to the
United muscle relaxants up to 2 differing
Kingdom, weeks. definitions of the

North America

4. Spinal manipulation
with self-care option.

time intervals
between acute to
chronic back

pain.
12 Qaseem, Non-Research American Strong recommendation to | Using ACP Evidence Level
Wilt, Clinical Practice | College of start with grading system, | insufficient for Vv,
McLean, & | Guideline Physicians nonpharmacologic based on treatment of Quality
Forciea treatment (e.g. superficial | recommendations | radicular low High
USA heat, massage, on a systematic back pain
(2017) acupuncture) since most review of
with acute or subacute low | randomized Evidence

back pain improve over
time regardless
of treatment.

Strong recommendation in
those with chronic pain to
begin with
nonpharmacologic
treatment (e.g. exercise,
multidisciplinary
rehabilitation, acupuncture,
mindfulness-based stress

controlled trials
and systematic
review published
through April
2015, updated
searches through
November 2016

insufficient for
most physical
modalities

Evidence
insufficient for
treatment
specific to patient
populations

Evidence on
disability or
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reduction, tai chi, yoga,
motor control exercise,
progressive relaxation,
electromyography
biofeedback).

Clinicians should inform
and reassure patients with
acute or subacute low back
pain usually improves over
time.

Clinicians should advise
patients in all subtypes of
low back pain to maintain
their normal activities and
remain physically active as
much as they can tolerate.

return to work
lacking

13

O'Connell,
Cook, Wand,
& Ward

(2016)

Narrative Review
Of Clinical
Practice
Guidelines

Low Back Pain
Clinical
Guidelines:

1. 2016 NICE
Guideline on
Low Back Pain
and Sciatica
NG59 (UK)

2. 2015
Evidence-
Informed
Primary Care
Management of

Recommendations across
the guidelines:

1. Advice to stay active
and return to normal
activities as soon as
possible

2. Educate on an expected
course of low back pain to
reduce fear/
catastrophizing

3. Pharmacological- use of
NSAIDs, caution with
opioids for short-term use,

n/a

There are local
differences in
culture and
healthcare
delivery which
allows for
interpretive
differences.

There might be

inconsistences on

the scope of the

guideline such as

the use of herbal
treatments.

Level V,

Quality
High
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Low Back Pain
(Canada)

3.
2007/2009/2017
Diagnosis and
Treatment of
Low Back Pain:
A Joint Clinical
Practice
Guideline from
the American
College of
Physicians and
the American
Pain Society
(USA)

against or caution with
antidepressants

4. Exercise therapy
recommended, but no
spinal traction

5. More than one type of
intervention, including
self-management and
psychological approaches

6. Surgery for non-
resolving radicular
symptoms

7. Against use of imaging
for non-specific low back
pain

Inconsistencies between
guidelines on:

1. Interventional/injections
recommendations differed

2. Surgery (spinal fusion,
interspinous spacers)

3. Use of TENS, back
belts, and corsets

4. Use of tricyclic
antidepressants, SSRISs,
acetaminophen, long-term

There are barriers
to clinical
guideline
implementation
(personal factors,
guideline factors,
and external
factors).
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use of opioids, herbal
treatments

5. Acupuncture
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Appendix B

Low Back Pain App Screenshots

Menu Page

- 4G T 942 AM «d4G 7 842 AM

Low Back Pain L.ow Back Pain

—

0]
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Section 1: Agreement Form

= 42 AM

Low Back Pain

Please read and accept
prior to using this App

ANy tima
1hee Guaknio I
! . 1 POUE P 81y

y queshons Accept button belaw prior 1o using this

Section 2: About This App

About the App condtion will hopefumly give you
This app includes educational better understanding and maotvale
modules on low beck pain. This you ta b2 active in your own care,
Inciudes moduies on general
Indermation, causes of law back
pain, red fiag signs 10 repart to your
m \

madical provider promptly, Please note: Promptly report

of provislecs who treat Jow back any app-related issues

promptly. Also, remember (o
F consult with your private medical
’plovidcv prior to engaging in any
physical activity, Should you
pxperience any distress or
increase In pain, immediately
cease any activities and comact
your private medicad provider.
Again, your participation ks
voluntary, and you ray choose
to leave the study ak any tima,

‘and more.
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Section 3: About Low Back Pain

Acute Back Pain
Acule back pain is short-term
lastiing a few days 10

General Information
Acute Low Back Pain

Men and women are eq The majority
gffected by low back pan Is mechanical In nature, me
that there is a discuption in the way
the ooer A8 of the back (Ihe
Low Back Pain can pe classified as spine, e, intervertabral dscs

Acute, Subacute, or Chronic and nerves) fit tngether and maove

Chronic Low Back Pain

Chromic back p

uncaciyvir
pain has bae

Subacute Low Back Pain

ople affecied
Subacute ow back pain Is gefined B ack pain develop

&5 pain that lasls batween 4 and 12 &hvo e witl

waeks parsistant symptoms at one year




Intervertebral Discs

Spinal Cord & Nerves

Ligaments

Bands of tssue known as ligaments
hold the vertebrae in place, and
lendans attach the muscies 1o the
spinal column

SELF-MANAGEMENT WITH A LOW BACK PAIN APP

Section 4: Structure of the Lower Back

Spinal Column

The lower back where most back
pain occurs nchudes the five
venelvae (refemred to as L1-L5) in
the kurnbar region, which supports
much of the weght of tha upper
body

Spinal Cord & Nerves
Thirty-one pairs of nerves arg
rooted to the spinal cord and they
control body movements and
Iransmit signals from the body to
the brain

intervertobral Discs

The spaces bebaeen e verabrae
e maintained by round, rubk

DONes as Ne body moves

97
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Section 5: Risk Factors

Weight Gain

YRCORY OCCLFS
30 and 50, and back pain becomas
mare common with advancing aga

As people grow oider, loss of bone
strength from osteoparosts can lead
1o fractures, and at the same tme
muscla elasticity and tone
decreass

The nterveriebral discs begin to
lose fluid and fexbilty with age
whnich decreases thalr ablity w0
cushion the vertabrae.

The nisk of spind slenceis also
ncreasas with age

Pragnancy

Weignt Gain

Job Relateo

Mental Heallt

expack Overioad

Back pain s more comman amang
paopise whao ara nat physically fit

Weak back and abdomnal muscles
may not peoperty support the spine

‘Weekend wariors”—people who
Qo aut and exercse o ol after baing
Inactive all week—ara maore likely to
suller paintul back injuries than
people who make moderate
physical activity a dailly habit

Studias show that low-impact
aercbic exercise is beneficial for 1he
maintainng the ntegnty of
inervertedral discs

The first attack of low back pain
typically occurs between the ages of
30 and 50, and back pain becomes
more commen with advancing age

i < 42 AN

€ LowBack Pain

Pragnancy

Pregnancy Is commanly
accompaniiad by low back pan,
which resulls from pelvic changes
and allerations in weight isadng

Back symploms simost always
rescive posipanum




Weight gain

P,:mq m‘amm;hl obesa, or Q.H.’)d‘p
gaining significant amounts of
weight can put siress on the back
and lead % lw badk pain

Mental Health

Pre-existing mental health issues

such as arnweaty and cepression can

nfluence haw closaly one focuses
an their pan as wall as thair
percaption of its seyearnly,

Pan that becomes chrenic also can
cantribute to the development of
such psychological tactors

Stress can afact the body
NUMEIoUS ways, INCludng causing
musche tenson
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Ganetics

Som causes of back pain, such as
ankylosing spondylitis. a form of
arthntis that involves fusion of the
spinal onis leading to same
mmotxlity of tha sping, have a
genstic componant

Backpack overload in children

Low back pain unrelated (o injury or
other Known cause 1S unusual In
pre-teen chidren

However, 8 backpack overicaded
with schoolbooks and supplies can
strain the back and cause muscle
fatigue

The American Academy of
Orthopaedic Surgeons recommeands
that a chikd's backpack should
weigh no more man 1510 20
percant of the child’'s body weght

Job Related

Having & b that recuices heavy
iting, pushing, or pulling
parscuarly when it involvas twisting
ar vibeating the spine, can lead 1o
nury and back pain

An inactive ob or a desk job may
al=0 jead to or contnbute %0 pain
especialy If you have poor postre
of sit &l day in & chasr witt
nadequnie back suppart
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Causes of Low Back
Pain

Taumalic In Y

g

Sprains we csed by
ovarsteichng o KLanng igamaenis
ANG SHRINE 46 V'S N encen of
muscle.

Bath can ocour from twisting or
Ifing sorvedming improperty, Ming
somelihing oo heavy, or
cvarstratlcnng

Such movements may also Figoes
SHRRUTS 1 Dack srasches, wihseh can
aiso be paintul
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Section 6: Causes of Low Back Pain

Radicalopathy

Spondyialinthesis

Skedetal Fregularites

Sencus Madica

ntarversbral tisc dageneration
nhervertebral Gisc geQanaration s
onG of tha Most Common
mechanicy causes W Dk
pain, and Il coours when the usualy
rubbery discs loge integrity as 4
noemal process of sgng

N & haalthy back, interveriabral
disos provide heion! and slow
bending, Nexion. and 1rsn of e
lower back

As tha discs dalenarase, thay losa
thesr cushonng sty

Traamatic Injury

A Haumatic injary such as from
playing sporis, car acodents, or a
Al Can iInjure BOcons, ligarents of

musChe resuling In iow DACK pain

aun 1CIUTY MAY & s
Traumat A0 Causs e

spine o became overly
Compressad, which n burn can
cause an imervertebes! dsc o
rupture or harniate, exersng
pressure on any of the nerves
rocied o the spina cord

Yran spinal nerves become

comprassed and imtated back pain

and sCishica may resul

Hernlated or ruptund discs
Hemiatad or ruptured ciscs can
occur when the interverisomnl decs
Dacome comprasssd and buos
OWRNG Merniaton) or rupture
causing low back pan
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Radiculopathy

Radiculopatny s & condlion caused
by comprassion. inflammation
Sndior injury to a spinal nerve ool

Pressure on tha nerva rool rasuls
N pan, nrumbness, or a lingling
senssbion that Iraveds of radaies o
other areas of the body that are
served oy that nerve

Radiculopathy may ccour when
sora stenoss or a hamiated or
rupsured disc compresses the narve
ool
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Sciatica

cialica = a form of radiowiopathy
caaad by compresson of the
sciatic nerva, the larga nerve that
travels through the buttocks anc
exlands down the back of the leg

or burning low back pain combined
win pain through the butiocks and
doan one kg, cccasionally reaching
thea foot

N 1he Most aatrame cases, when

€ LowBackPain ¢

This compresson causas shockJdke
or burming low back pam combined
with pan trough the butiocks and
BN CNe 169, 00CAsKOEly reach
e ot

I the MOS! areme Cas as, whar
e nerve 18 pinched between the
dsc and the adjacent bore, ™o
symploms may invale nol rﬂl)‘
pan bt rombnass and: musde
WEAINESS N 1ha kg Decause of
nierrupted nerve sianal ng

The condfon may also be coused
by & hurmor or Cyalt tha! preseas on
e SCIgiC narve o IS roots
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Spondylolisthesls
Spondylolisthedis & & condion n
which & vertebrs of the lower spine
8lps oLt of placa, pinching the
Parves axiing the spinal column

Spinal stenosis

Spinal stenasis 5 & narrawing of the
spmnal column that puts prassurns on
the spnal cord and nerves that can
CaUSe pain or numbnass with
waking and ovar #me leads to leg
weakness and sensory loss

2

oI

Skalatal irregularitias

Skeletal imeguiaries Incude
scoliass, 8 curvature of the spine
that Goss nal ususlly Cause pan
until ik age; lordosis, an
abnoemally accentugied arch n Ine
ey BACK: and olhver abnonms
shuclures some are bom with




Compression Fractures
Compression fraciure of the
vartabea body I8 commen
especialy n oider sdults

Yertabrad compresson Macires

usudily arg caused by Oslecporosis,
ANG range Trom mikl 10 severs

More savere fractures can cause
woreficant pain, lendng o nakxity
10 perfarm activiies of dally ving
and We-threataning decina in the
eidarty patent who aiready nas
decraased reseres

. Permanare nediogecal
damade may result  this syndrome
i e untreated

Abdominal aortic amesrysms
Abdoming Acric Aneurysns

Wihan 1he larde D000 s

suppiies DHood o the abaomean
pelviz. and logs Decoves
abnomally enfarged. Sack pan can
b a sign that 0% aneurysm is
becoming larger and that tha nsk of
rupture shou s bo ascessad
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Serlous Medical Conditions

Infections

Infections are nat a commaon cCause
of back saan. Howerver. infer nes
can cause pain when thay involva
the vantely e, a Condition ¢allsd
csieomyaiits, the mervertebral
Giscs, callad dadilis. of e
sacrodiac joris connecing the
lower spine 10 tha pavis, caled
saorodits

supples b
poies, a9 k

abnormally eclegec. Back pan can

be 8 3gn thw the areurysm is
Becomng iger and thal P nsk of

Aplurg Shou! b assaissd

Kidoey stones
10y SINA& Can CaLse Shanp
1 the lower bach uum!y on
one skie

Tumaors are a relalively rare causs
of back pan. Occascnaly, tumorns
hegm in the back, bul mora aften
they apesar n e back as & reaul!

C has spreas rom
elsawhare in the body

Cauwda equina syndrome
Cauda Equna Syncrome s
SAOUS DUt rare compicataon of &
ruplured dsc It occurs when dsc
material i= pushed nto the spnal
el and comgréases the bundle of
mber and sacil nerve roois
oosing loss of bladder and bowed
corral Pamarsnt ngurciog I
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Section 7: Red Flag Signs

Gearral o On Rad

The presancs of Red Flags shondd
Dé svnlusied immedalely by your
madcy provder

Mary pabects s Low Back
Pan have at least one red flag

(>80%)

INCrested SUSpICIon Woen Ihere 1S
moe than one red fag presomnt

Rod Flag Signs can be realed 1o
Cancer, Infecton, Cauda Equina
Hemigled Oscs, Fraclures, arg

Abdominal Aortic Anaurysms

SELF-MANAGEMENT WITH A LOW BACK PAIN APP

Signitiaant Hamisted

Genaral Red Flags
Veriabral (Bones of e Sping)
(endemsss

Limiled spre range of molon

Severe Pan

Goneral info On Red Flag Signs

Fed Flng Sigrs ww sigrs and

symploms thel in 8 moms

senous uncerying dAnrase

The presence of Red Flogs should
D2 evalumed Immadataly by your
medical providaer

Nany patiends wih Low Back
Pam have at Bas! one red 1sg
»80%

Cancer Related Red Flags
Hislory of carcer

Unxpiared weight joss >10 kg
witin § montns

ADS over 5O yaars of unde 18
years ok

Fadure o improve with thersgy

Pan perssis for mam han 40 6
wooks

Night pain or pan & rost
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nfection Related Red Flags

Persisten! fever with s Temperature
over 1004 F

HMsiory of inravenous Drug Abuse

LumDar Spine surgery winm the
last yaar

aven win a il Diadder)

Saddlke anesthema (Mumbness in

thé pabai &84 1t vl A4

ARG SPCTN Mo OeCragied

or Fecal Inconanence {Unable 10
maks 1o the Bathrocam in s B
delecaie)

Bistoral lower extramty weaknoss

of nubress

Progressve neurclogic dahcit
(R0 Wadtness anc major sensoey
deficit of ingbiny to feel sansslion)
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Lumbar Spene surgaery within tha
188t yaar

Recen! Bacheiy Infechon (Ike
Ueinary Tract Indaction, Skin
Infecion Praumonia)

Immunocampromesaed states [low
Immune stanus) caused hy

“Stercid use
*Qrgan raswplant
*Diabetes Nelius

*Human Immusodefcency
Vieus (HIV)

Significant Hemiated Disc
Relatod Rod Flags

Major Muscle Weakness

Foot drep
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Cauda Equine Related Red Flags
Uriresry Incortnence of retention
(Unabila 1o make ¢ to he bathroom
In e ko pes G unaes Lo ur s
sven with a full Sacder)

Saodle anesthesia (MIManess in
the pelvie and thigh aroal

Vertebeal Fracture Relsted Red
Flags

Prolonged use of starcids
AQe greaier than JO years

History af Osiecpoross
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Age groster than 70 years

Hisary of Osteoporasis

Mid Trauma over age G0 years (of
with Ostecpoross)

Recant sgnificant Trauma at any
age

Ejection from motor vehrole

Fail from substanial hegit

Section 8: Types of Providers

Abdominal Aortic Aneurysm
Related Red Flags

Abdominal pulsaling mass

Atharosdarctic vasodar dsease

Pan at rest or nochumnal (nightims |
pan

Age grealer an 60 years

Primaty Came Provide
AphyscanM D Mesical Doctor
of DO ~Dodor of Oslscoaihe
Medicing ) mvse peaciionear
drical nurse special st or physcian
nssafant, as alosed undar state
Inw, who provdes, coordnnies of
heps 8 Saben! pcouss & range ol
NONN Cire Servces
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Emorgency care or Urgent Care
Conter

Emerpency Care Providers (M.D
D.O,, nurse practfioner, of
physician assistart] work in an
Emerpancy Depaitmanl providing
trextment of PErsons requinng
rrenedinie medicw care

= sCy ol
Includes bones, jokls

MUSHAR. Nervik and eeddans

Orthopedic surgeons use both
surgical and non-surgcal maans o
Ired! musCuloskelatad raena, spine
disorders, sports njunes
ﬂl'-(,ﬁ‘!ﬁfh!f:n giEeases, Infeclions
umors. ang rx_:n:)mvxl_-\ discrders

Orthopedic SuUrgeans are trained to
treat ol aspocts of the
muscucsxelelal system hosaever
many oMy PEQC SUrQsons
spacalze I specihic arsas, sixch as
hand, shouldar abow, soing, hip
knee, foot, and ankie
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Emargency Departmant proviing
Iréaiment of persens regunng

mmed &t medcal care

Urgent Care Contur Providers

Urgant Care Center Providers
MD._.DO. nurse e, of
physician assstant)
Urgent Care Center pr
medical cams for inesass Of
Injuries which require prompt

n bul are typicaly not of

requre the

sanvices of an emargency
depaniment

Neurosurge on
A NSUIOSIrDEON 18 3 physician who
spetalrzes n e diagnosis and
surgical treadment of disorders of
T ORI and peripherdl nensoss
tfem nouding conpenriial
nales. reuvs, lumors
vosculer dscrows. infections of the
Ersn or spne, Syose, of
degenanative dsaasss of 1w spine

Orthopedic Surgeon

An anthopedis swgean & o
physician (0.9, or M.D) who i1
traned n Gagnosis, reamant
prevenion arnd rebabiitalion of
disorders, inpures and dsesses of
he musculos bautal systam of the
body

The muscidaskaketal sy siem
ncludes bonas, jomis, igamaents,
muschas, narves and tandons

Cvihopedc SArQaons Lse
g al & roc-surgcs means 0
treat musculaskeketal trauma, sone

Chiropractor

A Chropeacior 15 & Icensed heaith-
care profeasionn! who lrests
gisarders {Such as Dack and neck
pain) chiafly af the musculossoiatal
system sspecially through the
mans! adustment o mar

of the sainal verehras 10 ¢
nervous sysiem dysfuncticon
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¢ Low Back Pain

Acupuncturist

An acupuncturist practices
scupunclure, an onginaly Chinese
practice of irssrting fine needias
theough the skn ot speciic points
especially 1o cure disease or
relevs pain

The goals af acupunciura are to
relave pain, promoie haaling, and
improve physical, mental, and
ematianal haalth and well-baing
through stimulabon of specific
ponts an tha body

Section 9: Diagnostic Testing

-l 8 ¥ VA2 N

- Low Back Pain

T

Diagnostic Testing
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Physical Therapist

A physical horapist is a hoalthcare
provdar wha provides theeapy o
& Dredarvatan, anhastcasean!, or
restaraton of movemsent and
physical function impared or
theeatened by disease, imury, or
disabibty that uldizes thorapoutic
execcige, physical modsities (such
A8 massage and alectrolhewapy )
assstive devices, and patiant
education and training

Myelogram

Ciscograpey

Electraglagnostics

Massage Therapist

A massage therapist is a person
who practices massage therapy, a
vained individusl who is licensed
or certifad 10 therapauticaly
manipulate the muscies and other
oMl lissoe e body usng one
or both hands or an iInstrumant

Use of Tests

Imaging tests ara nat waramad

Undor cerfan circumestances,
howsvear, Imaging may be orderad
to e out speciic causes of pain
Including fumars and spanal
Slanoss
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Discography

Dyscography may ba used when
other dagno procadures fail 1o
denlify he cause af pain

This procedure rvolves the
njachon of a contrast dye Into a
spinal disc thought 1o be causing
aw back pain

The fluid's pressure in the gisc will

orro o i
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Computerized tomography
(CT) Scan

CT Scan is used o sae sping
sinuctures that cannct be seen on
conventonal x-rays, such as disc
rupture, spnal $%2nasis, or lumors

Using a computer, the CT scan
aresles a threedimansions mage
from a s2nas of two-dmensional
piclyres

The fuid's pressurg in the dsc will
raproduce the persan's sympioms If
the disc is the cause

The dye helps to show the
damaged areas on CT scans taken
following the iryection

Discography may provids ysaful
Informaton in cases where pecple
ara considanng lumbar surgary of
when thair pan has not respondead
o convenbonal lreatments

This is a rawely parfarmed
diagnostic procadure

Myelograms

Myslograms enhance the diagnostic
Imaging of x-rays and CT scans

I this procedure, a contrast dye is
Ineciad mito the spinal canal
atowing spnal cord and nenve
COMPIesson caused by hermated
discs or fractures 10 be seen on an
x-ray or CT scans

This i& a rarely perfarmed
diagnoslic procedure

Magnatic rasonance Imaging
(MRI)

MRI uses a magnetic force instead
of radiation to create a compulter-
penerated mage

Uniike x-ray, which shows anly bony
structures, MRI scans also procuce
images of soft lissues such 83
muscles, ligamants, tandons, and
blocd vessels

An MR| may be orcered if a
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Electrodiagnostics

Electrodiagnoslics ara procedures
that, n the satting of low back pain
are primarily used to confirm
afiether a person has lumbar
radiculopathy

The proceduras include
elecromyography (EMG), rerve
conduction studies (NCS), and
avokad patentiad (EP) shxdies

EMG assesses tha electrical activity

NG are usad 1o detect and
 nfaction, fracre, of
discrdaecs i the bone

A smal amount of radwoactive
maleral is injected info the
bloodstream and wik collact in the
bones, paricularly in areas with
some abnomality

Scamer-ganerated Images can be
used 1o 1dentity specific areas of
irreguiar bane metabolism o
abnormal tNood fiow, as wel as %o
maasure lavels of joint dsaase

EMG assasses the electical activity
n & musche and can delect if
mUscia weakness results fram a
probiam with the nerves that controd
the muscles

Vary fine needias are inserad in
muscias o measure alectrical
achivity transmied from the brain or
spinal cord 40 a particular area of
the body. NCSs are often parformed
along with ENMG to exchude
condibions that can mimec
radicidopathy

In NCSs, two sals of elactrodes are
placed on the skin over the
musces. The frst set proyides a

Ultrasound imaging
Jilrasound imaging &k«
aphy
sound waves

Sce the body

sound warve achoes e
dad and displaved as a reak

S4al mage

Jitrasound imaging can show iears
in Sgaments, musches. lendons, :
- v

Other soit 185Ue Masses In the

oDachk
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n NCSs, two sels of elecirodes are
placed on e skin ovar tha
muscias. The first sat provides a
miki shock 1o stmuiale the nerve
that runs 1o a parbicular musca

The sacond el records the necve's
alactrical signals, and from this
Information nerve damage that
slows conduction of the nerve signal
can be delected

EP tests also imolve two sels of
slecirodes.ane set (o stimulate &
sansory necve, and the other placed
an the scalp 1o record the speed of
nerve signal transmissions o the
brain



Section 10: Treatment

Patient with acute. subacute, or
chronic low back pain are advised
to remain active as tolerated

Thus, patents can avoid patentialy

harméul and costly tasts and
potanbialy harmiul reatments

Improvamants in pain and function
due 1o phamacoicgic and
narphamacolegic nlerventons
were small and often showed no
clear differenceas

Consult with your medical providar
for treatments appropriate for you
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Recommendations on Physical
Activity

Felicwing any panad of prolonged
inacivity, a regimen of low-impact
exercses 1S advised

Speed waking, swimming. of
stationary bike riding 30 minules
daly can mcraass musde strangth
and Sexibilty

Yoga also can halp stretch and
strengthen muscles and improyve
postue

Treatment Overview

Patients with acune or subacate low
back pan generally have a very
favorable aulcome

Acute or subacute low back pain
usually improves over tme
regardiess of traatment

Patient with acute, subacute, of

im (4. L ' voe-8 _H-’,l‘(!t‘,v_‘ [ e
hat are specifically laspeted to
strengthanmg lower back and
abdomiral muscies

Always stretch before exercise or
other strenuous physical activey

General Preventatiye Measures
Don't slouch when standing or
sitting

The lower back can suppont a
parson’s weight most sasly when
the curvature & reduced. YWhan
standing, Kaep your weight
balanced on your leat
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AL homs of work, makes sure work
swurfaces are & a comiontabla
Peight

Sil in & chair with geod lumbes
SUPPON and proper posion and
haight for the 1ask. Keep shoulders
back. Switch sitting positions often
and pecicdicaly walk arouna e
oftce or gantly stretch muscies %0
reliove fension. A pilow or rotled-up
towed placed bebind the smal of the
back can provde some lumbar
suppor. During prolenged perods
Of 88N, elevate feel on 8 low stool
oF & stack of hooks

Al-Hame Treatments

Physical & Maxsape

Waar comferiabie, low-hesied
hoes

Sieaping on one's side with 1he
knees draan up n a fetal positon
gan help open up the joints n the
SO and rebeve pressure by
reducing the curvalure of the spina
Alvays sleep an a frm surface

Don't try to 1ift objects that are 00
heavy, L& from the kneas. pull $he
stomach muscles in, and keep the
head down and in line with &
sraight back YWhen lifting, keep

fysicer K M

Spinel Margubon
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wist when afting

Maintzn proper nuinbon and giet o
reduce and prevan! axcessive
waght gan, especally waght
Around the waistine [hat taxss
lower back muscies. A dist with
sufficiont caxly intake of calcum
phasphorus, and visamin D hsips 1o
pramote new bone growsn

Quil smoking Smoking reduces
blood flow to the lower sona, which
can conlnbute 10 sl isc
deganaration Smoking also
increases the risk of oslecpoross
And impadas heaing Coughing cus
1o haavy smoking also may cause
back pam

{ LowBackPain ¢

The followng are possile reatment
recommendabors. Consull wih
Your mecical provider Sor Iesimsnis
sppropriate for you
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At-Home Treatments
Heaat wrap

10i81 eat therapy

ce used to s

Oy musce

tioed vesse

sses are used to case
the area and

Yoga s a system of physical
postures. breathing techniques
and sometimes medilason. It can
promate physical and emations
wel-baing

Tai-Chi s an ancient Chinese
discpline involving a continuous
sanas of controled usually slow
movemeanis cesigned to Improve
physical and mental well-beng

oemaons
help with

) seslable bag and

J mnutes

Muscie Rubs amd Patches
Muscie Ruhs are used 1o treat minor
achas and pains of the musdes and
s, Mary contain menthol and
wWork by causing the skin 1o fesl cool
and then warm. They can be found
asanc et ar i palc

sty ¢ sun for hours

e

frem fealing

N your muscies

The fofiowing are possbia treatmant

recommendations. Consull with

your medical peovider for treatments

appropnate for you

Acupuncture

Acupunchure 1s arginaly a Chinese

practice of inserting fine needles
tiraugh the skin at specfic ponts
1o cure 0sease or relleve pain

The goals of acupuncture arme o
relieve pain, promote healing, and
Improve physical, mental, ang
emotional heakth and well-being
thraugh stimulabon of spacific
»0ints on the bod
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The following are pe
recommendatons onsult with
your medical provider for reatments
apprapciate far you

Physical Exercises

ove pain and
ring amy

your personal

sible tregtment
recommendatons, Consull with
your madical provdaer for treatmaents
appropnate for wou

Physical Therapy

Physical Therapy can prasarnve
enhance. of resiore mavemen! and
physical funcbhon. It can halp those



Physical Therapy

Priysical Therapy can praseve
enhance, of Mesore movamant and
physical function. It can hedp those
Impalred or reaienad by disapss,
Injury, or disablity by LINzIng
therapeutic exercise, physical
modalities (such as massage and
ekcirotherapy ). assistive devcas
and patient education and raning

Massage Therapy

Massage Therapy can
therapeutically manipulate the
muscles and other soft {issues of
the bedy using one or bath hands
or an nsirument

€ LowBackPain

Tha following are possible treaiment
recommendations, Consull with
your medical provider for ireatments
appropriate for you
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Tha followwing are possibla traatment
recommendations. Consult with
your medical provider for tfreatments
appropriaie for

Spinal Manipulation

Spinal Manipulaton s manipulstion
of any of the spinal vertabrae, from
;e neck (the cenical spine) (o the
lower back (the mbar spine)
commanly parformed by

noural iransmis

undertying pain recep

It provides pain reliaf by distracting
& Beain rom e pan with the
lingling sernsaho

TENS. The par

soert

42 AN
LowBackPain G

lower badk (tha lumber spine)
commonly performad by
chiropractaors, osteopaths, and
mMAassage tharapists

1115 the forced pes

extension, and rolation of verietyal
segments, carng the elements of
srliculabon beyond the usud range
of movement ta the limit of
asnatomical ranga

Spinal manipulation maybe used
eflactivelyin phiysioctherapy fof the
imeniof venebval and sacroliac
ons, speains. and

The following are possible Yeatmant
recommandatians. Consult wih
your meckcal provider for treaiments
appropriate for you

Bloteadback
Biossedback IS D caled Dpr

haphysiciogkal feedb
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wack is als

ysiclogs

trastment that seaches an Indivicusl
10 contrel muscle tension. pain
Y waves, and

threugh redaxation

ard other cogmt

»

5 o the
Dack
orde

NG 8 &

e called

sbbreviated i

THesSa SNZYMes Are respons

the production of proatsglan
The following are possble freatment Prostaglanding are a group of
recommendations. Cansult with R R e o

OMpounds with hormone-ikea
your medical provider for trealments < Pl
apprognate for you 010 s such as niammatior

the fomation of

NSAIDs
NS&IDs (Non-Sterokdal Ant
Inflammatary DNIgs) are 8 greup

meccnas M

heg
neaning
NS, oo

1811y six

Seneca

A pines

Anuckepre

cts In

chade alergi

6l cramping

1 In the

"yt
hah biox

athac

]
boody
nlack blooct
og |

f
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s after infe
The Tolkring are possible treatment
recommendations  Corsult with
your madical pravider for freatmeants
approprates for you

e ocomp

ntibiloes re NSAIDs haug

cardiac effects

Wasmmation and pan with less

h effacts tha

COX.2 salective NSAIDS SO Thou ‘

X-2-selactive NSAIDs are used
function or cami
We-ip-moderale pan or

;\‘l'f"" noeaseod r sk of

cardiovasouiar thr

The fokowing are possible rasime
recommeandations. Consult with
your madical provider for freatments
appropnate for you

Sterolds

Do 2re used 1o traat Examples

rheumalod arthens, lupus, asthma hydroon




SELF-MANAGEMENT WITH A LOW BACK PAIN APP

sbhe and ¢
The following gre possible treatment
ecommendations. Consult with
your medical provider for treatments

aperopnate far you

Dploids

cs work by benorg

ne appraved musscke relgxants to Patartial Side Effects
1 are fone
OXaZone
! metaxal
meathocarbamol. and orphenadrnne

The followng ara passibla traatmant
commendations. Corsull with
dical provider for lrealments
ponake for you

™IS
rediu

The followng are possible treaiment
recommendstions. Consull with
your medical provider for reatmerts
appropnate for you

Benzodlazepines

ganzodmy S are

anhicomusa e fos
L) -0_;5"':0‘[

amergencss

eoatitive selZures
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1 1A
o A

Sultypes

fiffes in

The fokowing are possibie trealment

R B

GABA-A e rGSD0 1 5 recommaendations. Consult with

Sou ) . el Drowsmness, dzziness, s nce your medical provider for treatments
fatgue, i dednes apprognate for you

ard anticonvuisant actiih 18
o

subtype

moderales

arogely

Antidepressants

F

Aricdepressants e used o help

ralieve the symploms of o

and In cen

MMING
nocspinephinne
e elal

nOaing

Pte

Incrassad rak for biurn

yonentatan. confusion

| fucxelne

Posenhal Sdie Effe
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oNNQ are possibia trexment
eocommendations. Consul wih
o medical provicer for trestments
appropeata for you

Eplidural Spinal Injections
Epcural Spinal injectons releve
CrYONnc pokn by Blocking nerve
condaction fram spedific areas of
the body using csl anssihelics or
s%roids inlo complex nerve root
biocks and spnal corg

cursl Spingl njectons 5 o

s Tuby
nay sufls

s of Neaibiny

=0, and nisks

culd be consdaersd

Most Commaon Surgeries:
*“Varelbveplasty and

Epdural Spral Inections 5 4
commonly used shork-lerm ocpbor

ck pan and
sciftica associnted wih
rilammatoe

Pan retisd 5800 med wih the
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Kaiser Permanente Exercises
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Section 12: Contact Information

9:42 AM

Low Back Pain

Contact Information
Co-Investigator

Ria Lam
65 Bergen St, Newark, NJ 07107
Cell (862) 217-4211
email LowBackPainApp@gmail.com
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Appendix C

Application of the KTA Model

*App downloads
*App Access

*Pretest questionnaires i m;':g;c
(Oswestry Low Back Pain / ) use N

Disability & Fear Avoidance

*Posttest questionnaires

Behavior) et iy cwliate | Statistical analysis (e.g.
" . implement -
*App download & instructions | interventions " KNOWLEDGE CREATION ™. outcomes paired t-test)
*Employer: buy-in, support, coercion 4 Koowledge %
« o 7 | i %
*Participant: comfort level with : b 3
. Assess H
technology, having a smart phone,| parriers to 3
» knowledge use Knowledge
technical support, engagement Synthesis
*App: ease of use, usefulness
. " .
*Manual laborers with low Adapt " T *APP updates with CPG changes
5 < . knowledge t ¥, knowled i i i i
back pain at kitchen cabinet | Jocat context noadye Application across industries
i *Dissemination of findings

manufacturing facility

Identify problem
4
¥
Identify, review,

select knowledge

ACTION CYCLE
(Application)

*PICOT formulated: low back pain app for self-management
*Knowledge evidence gathering: search terms “back pain”,
“chronic conditions”, “self-management”, & “mobile health app | Adapted from (Graham et al., 2006)

Figure 1. Application of the KTA Model to the Self-Management App Project. Adapted from “Lost in
knowledge translation: Time for a map?”, by I. D. Graham, J. Logan, M. B. Harrison, S. E. Straus, J.
Tetroe, W. Caswell, and N. Robinson, 2006, Journal of Continuing Education in the Health Professions,

26(1), p. 19.
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Appendix D

Demographics Questionnaire

RUTGERS

School of Nursing Participant ID #

Demographics Questionnaire

1. How old are you? years old

2. What is your gender?
o Male
o Female

o Other

3. What is your ethnicity?
o White
o Hispanic or Latino
o Black or African American
o Native American or American Indian
o Asian / Pacific Islander

o Other

4. What is your highest level of education?
o Middle School
o High School
o College

o Graduate

Demographics Questionnaire Version 2, 8.11.18
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RUTGERS

School of Nursing Participant ID #

o Post-graduate
o Doctorate

o Other

5. What is your marital status?
o Single, never married
o Married
o Widowed
o Divorced

o Separated

6. What is your job title at your work?

7. How long have you worked at your job?

8. How long have you had low back pain?

9. How comfortable are you using apps on your smart phone or device?

o Very comfortable

(0]

A little comfortable

o Neutral
o A little uncomfortable

o Very uncomfortable

D graphics Questi ire Version 2, 9.11.19
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Appendix E

Oswestry Low Back Disability Questionnaire — ODI Version 2.1a

This questionnaire is designed to give us information as to how your back (or leg) trouble affects your
ability to manage in everyday life.
Please answer every section. Mark one box only in each section that most closely describes you today.

Section 1 -

e o6 0o 0 o o
B0 S S N

Section 2 -
o [
o [
. r.
. r-.
. r.
. r-.
Section 3 -
[ ]
[ ]
. r.
e [
[ ]
[ ]
Section 4 -

Pain intensity

| have no pain at the moment.

The pain is very mild at the moment.

The pain is moderate at the moment.

The pain is fairly severe at the moment.

The pain is very severe at the moment.

The pain is the worst imaginable at the moment.

Personal care (washing, dressing, etc.)

| can look after myself normally without causing additional pain.

| can look after myself normally but it is very painful.

It is painful to look after myself and | am slow and careful.

| need some help but manage most of my personal care.

| need help every day in most aspects of my personal care.

| do not get dressed, | wash with difficulty and stay in bed.
Lifting

I can lift heavy weights without additional pain.

I can lift heavy weights but it gives me additional pain.

Pain prevents me from lifting heavy weights off the floor but | can manage if they are
conveniently positioned, e.g. on a table.

Pain prevents me from lifting heavy weights but | can manage light to medium weights if
they are conveniently positioned.

| can only lift very light weights.

| cannot lift or carry anything at all.

Walking
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Section 6
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Section 7

5 TS B B T

Pain does not prevent me from walking any distance.

Pain prevents me from walking more than one mile.

Pain prevents me from walking more than a quarter of a mile.

Pain prevents me from walking more than 100 yards.

I can only walk using a cane or crutches.

I am in bed most of the time and have to crawl to the toilet.
Sitting

| can sit in any chair as long as | like.

| can sit in my favorite chair as long as | like.

Pain prevents me from sitting for more than 1 hour.

Pain prevents me from sitting for more than half an hour.

Pain prevents me from sitting for more than 10 minutes.

Pain prevents me from sitting at all.

Standing

| can stand as long as | want without additional pain.

| can stand as long as | want but it gives me additional pain.

Pain prevents me from standing for more than 1 hour.

Pain prevents me from standing for more than half an hour.

Pain prevents me from standing for more than 10 minutes.

Pain prevents me from standing at all.

Sleeping

My sleep is never interrupted by pain.

My sleep is occasionally interrupted by pain.
Because of pain | have less than 6 hours sleep.
Because of pain | have less than 4 hours sleep.

Because of pain | have less than 2 hours sleep.

126
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Section 8 -

Section 9 -

Section 10 -

r\.

TS TS B T B

~

5 TS TS S TS B

Pain prevents me from sleeping at all.

Sex life (if applicable)

My sex life is normal and causes no additional pain.
My sex life is normal but causes some additional pain.
My sex life is nearly normal but is very painful.

My sex life is severely restricted by pain.

My sex life is nearly non existent because of pain.

Pain prevents me from having any sex life at all.

Social life

My social life is normal and causes me no additional pain.
My social life is normal but increases the degree of pain.

Pain has no significant effect on my social life apart from limiting my more energetic
interests, e.g. sport, etc.

Pain has restricted my social life and I do not go out as often.
Pain has restricted my social life to home.

I have no social life because of pain.

Traveling

| can travel anywhere without pain.

| can travel anywhere but it gives me additional pain.

Pain is bad but | am able to manage trips over two hours.
Pain restricts me to trips of less than one hour.

Pain restricts me to short necessary trips of under 30 minutes.

Pain prevents me from traveling except to receive treatment.

Figure 2. Oswestry Low Back Disability Questionnaire. From “The Oswestry Disability Index”, by J.C.
Fairbank and P.B. Pynsent, 2000, Spine, 25(22), pp. 2940-2952.
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Appendix F

Fear-Avoidance Beliefs Questionnaire

Here are some of the things which other patients have told us about their pain. For each
statement please circle any number from 0 to 6 to say how much physical activities such as
bending, lifting, walking or driving affect or would affect your back pain.

Completeh Unsur Completel
disagree € y
agree

1. My pain was caused by physical 0 12 3 4 56
activity......oooooi
2. Physical activity makes my pain 0 12 3 4 56
Vo] 1= T
g. Pl?ysical activity might harm my 0 12 3 4 56

ack. ..
4. 1 should not do physical activities which 0 12 3 4 56
gmight) make my pain worse _ ]

. I cannot do physical activities which (might) 0 2 3 4 56
make my pain worse...... 1

The following statements are about how your normal work affects or would affect your back
pain

Completel Unsure Completel
y disagree y agree

6. My pain was caused by my work or by an 0 12 3 4 6
accident at work............ 5

7. My work aggravated my 0 12 3 4 6
PAIN. . 5

8. I have a claim for compensation for my 0 12 3 4 6
pPain.......cooiiii 5

9. My work is too heavy for 0 12 3 4 6
10T 5

10. My work makes or would make my pain 0 12 3 4 6
WOISE....viiiieiiiiiiiiieennnn, 5

11. My work might harm my 0 12 3 4 6
back. ..o 5

12. | should not do my normal work with my 0 12 3 4 6
presentpain................... 5

13. I cannot do my normal work with my present 0 12 3 4 6
pain........ccoooeeeinnnn. 5

14. 1 cannot do my normal work till my pain is 0 12 3 4 6
treated................oii 5

15. 1 do not think that I will be back to my normal 0 12 3 4 6
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work within 3 months. 5

16. 1 do not think that | will ever be able to go back 0 12 3 4 6
to that work............ 5
Scoring

Scale 1: fear-avoidance beliefs about work — items 6, 7, 9, 10, 11, 12, 15.
Scale 2: fear-avoidance beliefs about physical activity — items 2, 3, 4, 5.

Figure 3. Fear-Avoidance Beliefs Questionnaire. From “A Fear-Avoidance Beliefs Questionnaire (FABQ)
and the role of fear-avoidance beliefs in chronic low back pain and disability,” by G. Waddell, M. Newton,
I. Henderson, D. Somerville
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Appendix G

Recruitment Flyer

RUTGERS

School of Nursing

RESEARCH PARTICIPANTS

NEEDED

Study: Self-Management App for Low Back Pain

Principal Investigator, Dr. Irina Benenson from Rutgers School of Nursing is conducting a
research study about self-managing your low back pain using a mobile health application. Using
sources from evidence-based research and established institutions, this app will have
informative educative modules and advisement to help you manage your low back pain. The
self-management app addresses the psychosocial aspect of low back pain. The goal is to
determine if using this app has an effect on physical functioning and fear-avoidance behaviors
in manual laborers.

Participants will be given access to download the low back pain app to your smart phone or
device for use during the 4-week study period starting MONDAY, NOVEMBER 11, 2019.
Participation is voluntary. As a participant in this study, you will be asked to participate in:

1) Questionnaires prior to the start of the study

2) Download and use the low back pain app for 4 weeks

3) Reply to end of the week e-mails on app usage with a single number (#days used)
4) Questionnaires at the end of the study

To be eligible to participate, you must be at least 18 years old or older, have some degree of
low back pain, fluent in reading and writing English, work as a laborer in your job, have an app-
capable mobile device with internet access, and an e-mail address.

You cannot participate if you had spinal surgery, nor if you currently have either numbness,
tingling, pain in your legs, pain unrelieved by rest, severe pain. injury or pain in any other body
part, and conditions of the heart or lungs that makes physical activity unsafe.

An on-site recruitment session and consenting with the availability to ask questions face-to-face
is scheduled for MONDAY, NOVEMBER 11, 2019. Light refreshments will be served. All on-

site visits will be held at the staff kitchen at_
]

Contact: Dr. Inna Benensan (Princpal Investigator) Contact: Ris Lam (Co-Investigator)

e-mas CKH 3 oom

Recniitment Flyer Version 3, 10.17.19
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Appendix H

Eligibility to Participate Screening Questionnaire

RUTGERS

School of Nursing Screen #

Eligibility to Participate Screening Questionnaire

Part |
Are you at least 18 years or older? OYES ONO
Do you currently have some degree of low back pain? OYES OND
Are you fluent in reading and writing English? OYES ONO
Do you work in a role doing manual labor? OYES ONO
Do you have an app-capable mobile device with internet access? OYES ONO
Do you have an e-mail address? OYES ONO
Part Il
Have you ever had spinal surgery? OYES ONO
Do you have any numbness, tingling, or pain in your legs? OYES ONO
Do you have pain unrelieved by rest? OYES ONO
Do you have any severe pain? OYES ONO
Do you have an injury or pain in any other body part? OYES ONO
Do you have any conditions of the heart or lungs that makes physical | Hveg onO

activity unsafe?

Elglbiity Screening Guastionnalre Verslon 1, 10.17.19
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Appendix |

Eligibility to Participate Answer Key

RUTGERS

school of Nursing

Screen #

Eligibility to Participate - Answer Key for Study Team

Part |
Are you at least 18 years or older? OYES ONO
Do you currently have some degree of low back pain? OYES OMNO
Are you fluent in reading and writing English? OYES ONO
Do you work in a role doing manual labor? OYES ONO
Do you have an app-capable mobile device with internet access? OYES ONO
Do you have an e-mail address? OYES ONO

STUDY TEAM:

STOP if there are any NO responses. Respondent does not meet inclusion critenia.

If all YES responses, proceed to Part |1

Part Il
Have you ever had spinal surgery? OYES OMO
Do you have any numbness, tingling, or pain in your legs? OYES ONO
Do you have pain unrelieved by rest? OYES ONO
Do you have any severe pain? OYES ONO
Do you have an injury or pain in any other body part? OYES ONO
Do you have any conditions of the heart or lungs that makes physical | oves onD

activity unsafe?

STUDY TEAM:

STOP if there are any YES responses. Respondent has exclusion criteria.

If all NO responses, proceed to consenting.

Ellgiolilty Sereening Answsr Key Version 1, 10.17.19
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Appendix J

Consent Form

RUTGERS

School of Nursing
CONSENT TO TAKE PART IN A RESEARCH STUDY

Title of Study: Engaging Self-Management with a Low Back Pain App in Manual Labor Workers
Principal Investigator: Irina Benenson, DMNP, FNP-C

STUDY SUMMARY: This consent form is part of an informed consent process for a research study
and it will provide information that will help the participant decide whether the participant wants to take
part in this study. Itis the participant’s choice to take part or not.

The purpose of the research is to determine if using a phone application (app) for self-management
of low back pain has an effect on physical functioning and fear avoidance beliefs in manual labor
workers.

Self-management is active participation by a patient in his or her own health care decisions and
interventions through education and guidance of professional caregivers fo promote his or her own
optimal health or recovery. Itis a form of treatment that addresses the non-medical aspect of low back
pain.

The low back pain app was developad by the co-investigator using expert resgurces and research
articles. The app includes information about low back pain, structures of the lower back, risk factors
and causes of low back pain, red flag signs, types of diagnostic testing, types of providers, at-home
treatments, non-medication treatments, medication treatments and their potential risks, preventative
measures, links to external sites with exercises to do at home, and references used in developing the
app. All references used in development is included within the app from reliable resources. This app
was validated through beta testing by a physician, nurse practitioners, nurses, computer science
specialists, and lay persons without health nor computer-related backgrounds.

If the participant wishes to take part in the research and is screened to be eligible by the co-
investigator, the participant will be asked to fill cut questionnaires. The first questionnaire will be taken
before using the app and then a second time after four weeks of using the app. After these
guestionnaires are completed the first time, the low back pain the app will be downloaded to the
participant’s phone.

The participant will be asked to fill cut questionnaires for demographics, fear-avoidance behaviors
(Fear Avoidance Beliefs Questionnaire), and disability and physical functioning (Oswestry Low Back
Pain Disability Questionnaire also known as Oswestry Disability Index). The scores for each
questionnaire will be looked at to see if there are changes in the participant's beliefs on fear avoidance
behavior andlor on the participant’s physical functioning. Fear avoidance behavior is based on the
theory that a person with pain is avoiding activity due to believing that activity causes the participant's
pain.

The participant will receive regular emails communicating suggestions on areas to review in the app.
Also, participants will be asked to send a weekly response on how many days they logged into the app
and used it. After 4 weeks of using the app. participants will again fill out the Fear Avoidance Beliefs
and Oswestry Disability index guestionnaires.

rCA Adult Conzent Template for Intansentional Hegsarch 4.1.19
Protocol Tite: Self-Managemant App
Protocol Verslon Dates Version 2, 1072018

Page 1ol 6
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The participant’s time in the study will take 20 minutes to complete the survey, 10 minutes to
download the app, time spent using the app at least 3 times per week and for a total 4 weeks of using
the app. 1 minute to reply back to weekly end of the week e-mails with a single number representing
the number of days app was used for that week, and then 20 minutes to complete the final
questionnaires.

FPossible harms or burdens of taking part in the study may be physical, emotional, and risk related to
data safety. There is potential physical harm with performing certain physical activities. Should the
participant’s pain worsen, stop the activity immediately and consult with the participant's private
medical provider. If the participant does not have a private medical provider, the participant can be
provided a list of local urgent care centers. Emotional harm may occur if participants develop fear of
resuming physical activity. In this event, participants should consult with their private medical provider.
There is potential for the participant's data safety being compromised. Participants’ information will be
de-identified with the connection to the de-identified information maintained for the shortest amount of
time to obtain the post-intervention results. Once the scores are obtained, the link of the participant 1o
the data will be destroyed. Possible benefits of taking part may be having a portable app educating the
participant on low back pain to help manage the participant’s low back pain. encourage the participant
to resume normal activities earlier, improve physical functioning, and decrease fear-avoidance
behaviors.

An alternative to taking part in the research study is seeking medical treatment only with the
panrticipant’s private medical provider. The participant’'s alternative to taking part in the research study is
not to take partin it

The information in this consent form will provide more details about the research study and what will be
asked of the participant if the participant choose to take part in it. If the participant has any questions now
or during the study, the participant should feel free to ask them and should expect to be given answers
the participant completely understands. After all of the participant's questions have been answered and
the participant wishes to take part in the research study, the participant will be asked to sign this consent
form. The participant is not giving up any of the participant's legal rights by agreeing to take part in this
research or by signing this consent form.

Who is conducting this study?

Dr. Irina Benenson is the Principal Investigator of this research study. A Principal Investigator has the
overall responsibility for the conduct of the research. However, there are often other individuals who are
part of the research team.

Dr. Inna Benenson may be reached at -nd 65 Bergen St, 1115, Newark, NJ
07107.

The Principal investigator or another member of the study team will also be asked to sign this informed
consent. The participant will be given a copy of the signed consent form to keep.

Why is this study being done?
This study is being done to determine if using a self-~-management app for low back pain has an effecton
physical functioning and fear avoidance beliefs. Self-management and prior studies have shown it is

CH Adult Consent Tempiate for Intansentional Research 4.1.19
Protocol Tite: Self-Management App
Protocol Version Date: Version 2, 10/17/2019
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effective with cther medical conditions. By having the manual laborer self-manage their low back pain,
the study will look at whether it leads to less fear of being active even when experiencing pain. It will also
look at whether those who use the app to self-manage their low back pain will lead to improvements in
their everyday physical activities and reducing disability or physical limitations.

Who may take part in this study and who may not?

Adult, 18 years or older, male and female workers who currently has any degree of low back pain and
wiorks in a manual labor role from the kitchen cabinetry factory. The participant must be fluent in reading
and writing English. have an app-capable phone or mobile device with internet access, and an e-mail
address.

Those who have spinal surgery or have symptoms down their legs could have a more severe back
problem. The paricipant canmot participate in the study if the participant ever had back surgery. nor if the
participant has any numbness, tingling, pain in the legs, pain unrelieved by rest, or pain anywhere other
than the participant’s lower back. The parficipant cannot participate in exercises if there is severe pain,
injury, or pain in any other body part, nor if there are conditions of the heart or lungs that makes physical
activity unsafe.

Why have | been asked to take part in this study?

The participants are being asked to take part in this study because this study is looking for workers in a
manual labor role and experiencing current low back pain. Manual labor workers experiencing low back
pain may not be able to carry through their job safely and can lead to further injury or inability to continue
working their normal role. Also, employees in manufacturer roles have the second highest incident rate
for a work-place injury. As a participant with am app-capable phone with internet access, the paricipant
has the ability to download and use the app for your educational purpose during the study.

How long will the study take and how many subjects will take part?
The total number of subjects to be screened is 50 manual labor workers. All parficipants who meet
inclusion criteria will be included. The project will aim to recruit at least 25 participants.

Participants are expected to take part in the study for 4 weeks total.

The participant's time in the study will take 20 minutes to complete the survey, 10 minutes to download
the app. time spent using the app at least 3 times per week and for a total 4 weeks of using the app, 1
minute to reply back to weekly end of the week e-mails with a single mumber representing the number of
days app was used for that week, and then 20 minutes to complete the final questionnaires.

What will | be asked to do if | take part in this study?

1. The co-investigator will administer and review your responses to guestions to determine eligibility to
paricipate. If deemed eligible to participate by the co-investigator, the consenting procedure will be done.
2. If the participant meets the criteria, the participant will be asked to sign a consent form o participate in
this study and provide am e-mail address.

3. After the participant consents to participate, the participant will be given 3 questionnaires to complete.
This includes a questionnaire of the participant’'s demographic information (e.g. age. gender, education),
the Oswestry Disability Low Back Pain questionnaire loocking at the participant’s physical function and
abilities, and a Fear-Avoidance Behaviors questionnaire looking at the participant's beliefs about how the
participant’s pain affects the participant's physical activity or work.

4. After completing the guestionnaires, the participant will be expected to connect to the intemet and
download the low back pain app onto the participant's phone or mobile deviee.

5. The participant will use the app and review the app at least 3 times a week for a total of 4 weeks.

MCH Adult Consent Template for Intensentional Heesarch 1.1.19
Protocol Tide: Seif-Management App
Protocol Verslon Dale: Version 2, 10017/201%
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G. An e-mail will be sent out at the beginning of each week to remind the participant to use it with
suggestions on what sections to look at with e-mail reminders mid-week to use the app.

7. At the end of each week, the parficipant will receive an e-mail asking for the participant to reply back
with a single number representing the number of days the participant used the app for that week.

&. At the end of the 4 weeks, the participant will be given Z paper questionnaires to complete. This
includes the 2 guestionnaires the participant completed before downloading the app, the Oswestry
Disability Low Back Pain guestionnaire on the participant’s physical functioning and the Fear-Avoidance
Behaviors guestionnaire on the parficipant’s beliefs about how the participant’s pain affects the
participant’s physical activity or work.

What are the risks of harm or discomforts | might experience if | take part in this study?

The potential risks or harm are minimal, but may include physical, emotional, and risks related fo data
safety. There is potential physical harm with perfforming certain physical activities. If a participant’s pain
worsens, he or she must stop immediately and consult with their private medical provider. If the
participant does not have a private medical provider, the participant can be provided a list of local urgent
care centers.

Emotional harm may occur if participants develop fear of resuming physical activity. In this event,
participants should consult with their private medical provider. If the participant does not have a private
medical provider, the participant can be provided a list of local urgent care centers.

There is potential for the participant's data safety being compromised. The participant’s information will
be de-identified and a link to the participant’s information will be passcode-protected and available cnly to
the research team members. This connection to the de-identified information will be maintained for the
shortest amount of time to obtain the scores of the participant’s gquestionnaires to compare them to the
parficipant’s original responses. Once all scores are obtained and recorded, connecting it to the
participant’s orginal score, this link will be destroyed.

Are there any benefits to me if | choose to take part in this study?

The benefits of taking part in this study include having access to an app that educates the participant on
low back pain. The app will help inform the participant of the participant’s condition and provide
information on home exercises the participant can do if approved by the paricipant’s private medical
provider. Taking an active participation in the participant’s care may lead to an improvement in physical
functioning and lessen the occurrence of fear-avoidance behaviors. Howewver, it is possible that the
participant may not receive any direct benefit from taking part in this study.

What are my alternatives if | do not want to take part in this study?

The following altemative treatments are available if the participant choose not to take part in this study:
Seek medical freatment only with the participant’s private medical provider. The paricipant’s alternative
is not to take part in this study.

How will | know if new information is learned that may affect whether | am willing to stay in the
study?

Cruring the course of the study, the participant will be updated about any new information that may affect
whether the participant is willing to continue taking part in the study. If new information is learned that
may affect the participant after the study or the participant’s follow-up is completed, the participant will be
contacted.

M Adult Conzent Tempiats for Intansentional Hegaanh 4119
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Will | receive the results of the research?

In general, we will not give the participant any individual results from the study. If we find something of
urgent medical importance to the participant, we will inform the paricipant, although we expect that this
will be & very rare occwmence. This may include the scores of the participant's questionnaires looking at
the participant’s physical disability and the participant’s beliefs about low back pain and fear-avoidance
behaviors so the participant can follow-up with the participant's private medical providers. The participant
will be notified by confidential e-mail after analysis of research data are concluded, which may take up to
six months.

Will there be any cost to me to take Part in this study?
There will be no cost to the participant. The low back pain app will be free and will be available for the

participant’s continued use at no cost until May 2020. The app will no longer be available starting June 1,
2020.

Will | be paid to take part in this study?
The participant will not be paid to take part in this study.

How will information about me be kept private or confidential?

All efforts will be made to keep the participant’s personal information in the participant’s research record
confidential, but total confidentiality cannot be guaranteed.

Participants will be provided a sequential identification (1D} number by the co-investigator. This 1D
number will be writen on the gquestionnaires administered. These questionnaires will be administered by
the co-investigator. Aside from the ID number, the guestionnaires will not have information that can
identify the participant as the participant. This link between the I number assigned to the individual
participant, called a master link, will be kept in an encrypted passcode-protected excel spreadshest in the
co-investigator's dedicated computer. This computer is only accessible to the co-investigator, locked with
a passcode, and in a RU cloud-based storage.

The completed paper guestionnaires will be stored im a locked cabinet at the principal investigator's
lacation in office 1127 at the School of Mursing at Rutgers University at 65 Bergen Street, Mewark, MJ
07107. Once the questionnaires are scored and entered into a spreadsheet database, the questionnaires
and the master link at this point will be destroyed. Al data will be destroyed in accordance with Rutgers
University guidelines upon completion of the project and closure of the IRB. Hard copies of consents and
data will be stored in office 1127 at the School of Mursing at Rutgers University at 85 Bergen Street,
Newark, NJ O7107.

All e-mail correspondences will be through LowBackPainApp@gmail.com. This e-mail account will be
accessible to the co-investigator only on the passcode-secured dedicated computer. All e-mail
correspondences sent will be permamnently deleted at the end of each week. All received e-mail
correspondences will be recorded for app usage and then immediately deleted permanenthy.

What will happen to my information or biospecimens collected for this research after the study is
over?

The information collected about the participant for this research will mot be used by or distributed to
investigators for other research.

What will happen if | do not wish to take part in the study or if | later decide not to stay in the
study ?

rCA Adult Consent Template for Infensemtional Hesaanch 4.1.19
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ltis the participant’s choice whether to take part in the research. The participant may choose to take part,
not to take part or the participant may change the participant's mind and withdraw from the study at any
timie.

If the participant do not want to enter the study or decide to stop taking part, the participant's relaticnship
with the research staff and the paricipant's work or employment status will not change, and the
participant may do so without penalty and without loss of benefits to which the participant are otherwise
entitled.

The participant may also withdraw the participant’'s consent for the use of data already collected about the
participant, but the participant must do this in writing to co-investigator Ria Lam 85 Bergen Street, 1127,
Mewark, MJ 07107

Who can | contact if | have questions?

If the participant has questions about taking part in this study or if the participant feels the participant may
have suffered a research related injury, the participant can call the study co-investigator: (Ria Lam,
Rutgers School of Mursing, (882) 217-4211.)

If the participant has questions about the participant’s rights as a research subject, the participant can call
the IRE Director at:
MWewark HealthSci (873) 8§72-3808 or the Rutgers Human Subjects Protection Program at (873) 872-1148

or email us at humansubjectsi@ored. rutgers.edu.

AGREEMENT TO PARTICIPATE

Subject Consent:

| have read this entire consent form, or it has been read to me, and | believe that | understand what
has been discussed. All of my questions about this form and this study have been answered. | agree

to take part in this study.

Subject Mame (Print):

Subject Signature: Date:

Signature of Investigator/individual Obtaining Consent:

Tao the best of my ability. | have explained and discussed all the important details about the study
including all of the information contained in this censent form.

InvestigatorPerson Obtaining Consent (Print):

Signature: Date:

FCR Adult Consent Template for Interssmtional Resaanch 4.1.19
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Appendix K

List of Nearby Medical Providers

Urgent Care Centers in Edison, New Jersey

D L ation
+ Map )
07| .

Provider Name

- willlam
397 ] Warren Park

,,,,,,,,

Address Phone Number
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New Brunswick

Kantan
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Appendix L
E-mail Communications

Signature at the end of every e-mail

Regards,

Ria Lam, APN-C (Co-Investigator)

DNP student from Rutgers School of Nursing
65 Bergen St, Newark, NJ 07107

LowBackPainApp@gmail.com

Reminder: Please report back any app-related issues promptly. Remember to consult with your
private medical provider prior to engaging in any physical activity. Should you experience any
distress or increase in pain, immediately cease any activities and contact your private medical
provider. Your participation is voluntary, and you may choose to leave the study at any time.

Introductory e-mail

You are receiving this e-mail because you have consented to be a participant in a research study
on self-managing your low back pain with an app.

If you have not yet downloaded the app, use either the link below or a QR code reader to do so.

1. Low Back Pain App Download Link

2. oruse a QR code reader

This app includes educational modules on low back pain. This includes modules on general
information, causes of low back pain, red flag signs to report to your private medical provider
promptly, types of providers who treat low back pain, and more. There are links to external sites
to home exercises that may help you when performed consistently but be sure to check with your
private medical provider if there are any concerns with you participating.

Learning and knowing about your condition will hopefully give you a better understanding and
motivate you to be active in your own care.
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For the next 4 weeks, please login the app at least 3 times a week. There will be e-mails twice a
week reminding you to login to use the app. At the end of each week, you will receive an e-mail
requesting you to reply back with the number of days you used the app during the week.

Feel free to contact me with any questions.

Week 1
Welcome to week 1 of the Low Back Pain App Research Study!

Be sure to login to the app 3 times this week. The following are examples of suggested uses of
the app for this week:

Day 1.
e Read the module “About Low Back Pain”
e Take a look at some of stretches and exercises you can do at home

Day 2:
e Read the module “Structure of the Lower Back”
e Try one gentle stretch when you wake up

Day 3:
e Read the module “Risk Factors”
e Try one gentle stretch when you wake up and at the end of the day

Feel free to contact me with any questions.

Mid-week 1

Take a look at “About Low Back Pain” and “Structure of the Lower Back™ if you have not done
SO yet.

Remember to take a stretch break!

End of Week 1:

This is your end of the week check-in for Week 1. Reply back with the number of days this
week you went into the Low Back Pain App.

For example, if you went into the Low Back Pain App at least once during the day on Monday,
Tuesday, and Friday this week, then reply back with the number 3. Your response will be noted,
and the e-mail immediately deleted.
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Week 2
Welcome to week 2 of the Low Back Pain App Research Study!

Be sure to login to the app 3 times this week. The following are examples of suggested uses of
the app for this week:

Day 1.
e Read the module “Causes of Low Back Pain”
e Try 2 gentle stretches when you wake up and at the end of the day

Day 2:

e Read the module “Red Flag Signs”

e Try 2 or 3 gentle stretches when you wake up and at the end of the day on most days
Day 3:

e Read the module “Types of Providers”

e Try 3 or 4 gentle stretches when you wake up and at the end of the day on most days

Feel free to contact me with any questions.

Mid-week 2
Take a look at “Causes of Low Back Pain” and “Red Flag Signs” if you have not done so yet.

Try a stretch break twice a day!

End of Week 2:

This is your end of the week check-in for Week 2. Reply back with the number of days this
week you went into the Low Back Pain App.

For example, if you went into the Low Back Pain App at least once during the day on Monday,
Tuesday, and Friday this week, then reply back with the number 3. Your response will be noted,
and the e-mail immediately deleted.

Week 3:
Welcome to week 3 of the Low Back Pain App Research Study!

Be sure to login to the app 3 times this week. The following are examples of suggested uses of
the app for this week:



SELF-MANAGEMENT WITH A LOW BACK PAIN APP 144

Day 1:
e Read the module “Types of Providers”
e Continue your stretches and check out the external link to Kaiser Permanente Exercises.
Consult with your private medical provider to see which ones are right for you

e Read the module “Diagnostic Testing”
e Continue your stretches and check out the external link to McKenzie Exercises. Consult
with your private medical provider to see which ones are right for you

Day 3:
e Read the module “Treatment — General Info”

Continue your stretches and exercises most days of the week

Mid-week 3
Take a look at “Types of Providers” and “Diagnostic Testing” if you have not done so yet.

Remember to take a stretch break!

End of Week 3:
This is your end of the week check-in for Week 3. Reply with the number of days this week you
went into the Low Back Pain App.

For example, if you went into the Low Back Pain App at least once during the day on Monday,
Tuesday, and Friday this week, then reply back with the number 3. Your response will be noted,
and the e-mail immediately deleted.

Week 4
Welcome to the final week 4 of the Low Back Pain App Research Study!

Be sure to login to the app 3 times this week. The following are examples of suggested uses of
the app for this week:

Day 1:
e Read the module “Treatment — Non-Medication Treatments”
e Continue your stretches and check out the external link to Mayo Clinic exercises.
Consult with your private medical provider to see which ones are right for you.

Day 2:
e Read the module “Treatment — Medication Treatments”
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e Continue your stretches and check out the external link to OnHealth Exercises. Consult
with your private medical provider to see which ones are right for you.

Day 3:
¢ Read the module “Treatment — Advanced Treatments”
e Continue your stretches and exercises most days of the week

Feel free to contact me with any questions.

Mid-week 4

Take a look at “Treatment — Non-Pharmacologic” and “Treatment — Pharmacologic” if you have
not done so yet.

Remember to take a stretch break!

End of Week 4:
This is your end of the week check-in for Week 4. Reply with the number of days this week you
went into the Low Back Pain App.

For example, if you went into the Low Back Pain App at least once during the day on Monday,
Tuesday, and Friday this week, then reply back with the number 3. Your response will be noted,
and the e-mail immediately deleted.

Final e-mail:

This concludes the four-week research study using the Low Back Pain app. | will have the final
questionnaires for you to fill out during my visit at Forevermark Cabinetry on DATE
XXIXXIXXXX. The app will continue to be available for your use at your leisure until the end
of May 2020.

Thank-you again for your participation.
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Appendix M

Project Timeline
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Appendix N

Project Budget

Table 2
Project Budget
Expense Cost Total Cost
SPSS Software $175 % 175.00
Swiftic App Annual Membership $316.61 $ 316.61
Recruitment Flyers 50x0.15 $ 7.50
Light Refreshments $50 x 2 on-site visits ~ $ 100.00
Questionnaire Handouts (pre) 0.02/page x 6 pages x 90 copies  $ 10.80
Questionnaire Handouts (post) 0.02/page x 4 pages x 90 $ 7.20
copies
Dissemination Posters $75 % 75.00
Total Budget $ 692.11
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