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Abstract
Chronic pain conditions are the top 
reason patients seek care, the most 
common reason for disability and 
addiction, and the biggest driver of 
healthcare costs; their treatment 
costs more than cancer, heart disease, 
dementia, and diabetes care. The per-
sonal impact in terms of suffering, 
disability, depression, suicide, and 
other problems is incalculable. There 
has been much effort to prevent 
many medical and dental conditions, 
but little effort has been directed 
toward preventing chronic pain. To 
address this deficit, a massive open 
online course (MOOC) was devel-
oped for students and healthcare pro-
fessionals. “Preventing Chronic Pain: 
A Human Systems Approach” was 
offered by the University of 
Minnesota through the online plat-
form Coursera. The first offering of 
this free open course was in the 
spring of 2014 and had 23 650 partici-
pants; 53% were patients or consum-
ers interested in pain. This article 
describes the course concepts in pre-
venting chronic pain, the analytic 
data from course participants, and 
postcourse evaluation forms.

摘要

慢性疼痛疾病是寻求医疗护理的

第一大原因、残疾和成瘾的最常

见原因，以及推动医疗护理成本

升高的最大原因，且慢性疼痛疾

病治疗的费用多于癌症、心脏

病、老年痴呆症和糖尿病。但无

法计算患病的痛苦、残疾、抑

郁、自杀和其他问题对人产生的

影响。为预防许多医学和牙科疾

病，我们已作出了许多努力，但

直接针对预防慢性疼痛的努力仍

很少。为弥补此不足，我们为学

生和医疗保健专业人员开展了一

项大型网络公开课 (MOOC)。明尼

苏达大学通过 www.Coursera.org 

提供了“预防慢性疼痛：一种人

类系统法”公开课。此免费公开

课于 2014 年春天首次开播，有 

23650 人参加学习；其中 53% 的

参加者是患者或关注疼痛治疗的

消费者。本文描述了预防慢性疼

痛的课程理念、课程参与者的分

析数据和课后评价表。

Sinopsis
Las afecciones de dolor crónico son 
el principal motivo de búsqueda de 
asistencia sanitaria, la causa más fre-
cuente de discapacidad y toxico-

manía, y el factor generador de cos-
tos sanitarios más importante, con 
un coste mayor al generado por el 
cáncer, la cardiopatía, la demencia y 
la diabetes. Las repercusiones en 
cuanto a sufrimiento, discapacidad, 
depresión, suicidio y otros prob-
lemas son incalculables. Se han con-
sagrado grandes esfuerzos a la pre-
vención de muchas enfermedades 
médicas y dentales, pero no se han 
dirigido los suficientes hacia la pre-
vención del dolor crónico. Para hacer 
frente a este déficit, se ha desarrolla-
do un curso en línea masivo y abierto 
(massive open online course, MOOC) 
para estudiantes y profesionales san-
itarios. La Universidad de Minnesota 
ofreció el curso “Prevención del 
dolor crónico: enfoque de un sistema 
humanista” a través del sitio www.
Coursera.org. La primera oferta de 
este curso abierto y gratuito se hizo 
en primavera de 2014 y acogió a 23 
650 participantes; de los cuales un 53 
% eran pacientes o clientes interesa-
dos en el dolor. En este artículo se 
describen los conceptos del curso en 
la prevención del dolor crónico, los 
datos analíticos de los participantes y 
los formularios de evaluación poste-
riores al curso.
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Introduction
Chronic pain conditions are the most prevalent 

chronic conditions and the primary driver of healthcare, 
costing more than diabetes, cancer, and heart disease.1-4 

With at least 120 million US adults suffering from 
chronic pain including headaches, back and neck pain, 
and orofacial pain, pain has become the primary reason 
patients seek healthcare. Over half of all physician visits 
are attributed to some type of chronic pain.4 Chronic 
pain is also the most common cause of work loss, dis-
ability, and opioid dependency leading to more deaths 
than motor vehicle accidents in some states.5-11 On a 
community level, the prevalence and cost burden of 
chronic pain is staggering; however, the personal cost of 
chronic pain can be even more devastating with loss of 
function, depression, suicide, addiction, overdosing, and 
lower quality of life.12-13 

While major efforts are underway to prevent other 
major health conditions such as heart disease and dia-
betes, preventing chronic pain remains overlooked by 
the public, neglected by the healthcare system, and 
omitted by the scientific community.11-13 Thus, a mas-
sive open on-line course (MOOC) sponsored by the 
University of Minnesota and entitled “Preventing 
Chronic Pain: A Human Systems Approach” was offered 
through www.Coursera.org, a MOOC platform.14 The 
first offering of the course in the spring of 2014 had 23 
650 participants. We were surprised to find that 53% of 
them were patients or consumers interested in chronic 
pain, attesting to the great interest by those who suffer 
from it. This paper describes the course concepts in 
preventing chronic pain, the analytic data from the 
course, the course participants’ pain assessments, and 
postcourse evaluation forms.

Rationale for the Course
Despite the societal and personal impact, the plight 

of the patient with chronic pain seeking healthcare is 
profound. If initial efforts to improve pain fail, care 
often escalates to higher-cost, higher-risk passive inter-
ventions such as ongoing opioid analgesics, polyphar-
macy, implantable devices, injections, physical thera-
pies, and surgeries.1-3,15-19 Most people with pain after 
30 days still have pain 5 years later despite extensive 
treatment.16-17 Research suggests that risk such as repet-
itive strain, fear avoidance, depression, poor sleep, stress, 
maladaptive postures, and ergonomic factors are the 
major causes of delayed recovery and failed treat-
ment.18-24 Despite recognition that many of these fac-
tors can be improved with self-management strategies, 
they are often not addressed in routine pain care leading 
to pain persisting for years.1-2,23,26,27 Thus chronic pain 
has become a major healthcare problem primarily due 
to our lack of engaging, empowering, and educating 
patients in reducing the risk factors and enhancing the 
protective factors to help prevent chronic pain.25-40

New Approach to Chronic Pain 
To address the chronic pain problem, a focus on 

prevention and early intervention of chronic pain is 
recommended.28,29 A broader conceptual model of 
chronic pain, new strategies for care delivery, and bet-
ter ways to educate health professionals are needed. A 
human systems approach provides a broader under-
standing of the role of diverse lifestyle risk factors and 
protective factors in perpetuating chronic pain through 
recursive feedback cycles that are self-sustaining. 
These factors can either lead to or prevent progres-
sion from acute pain where peripheral tissues such as 
muscle, joints, and nerves are sensitized to chronic 
pain or where the brain and the central nervous sys-
tem become sensitized.39-48 A transformative care 
model integrates personalized assessments, robust 
self-management training, and evidence-based treat-
ments to help patients reduce risk factors, enhance 
protective factors, and reverse the perpetuation of 
chronic pain.1-3 This can best be implemented 
through an interdisciplinary integrative team to help 
support patients in implementing lifestyle changes 
and long-term improvement in preventing chronic 
pain. However, these changes require transformation 
of the healthcare system that would be a challenge 
for even the most innovative healthcare professional. 
A first step in this process is to simply teach these 
new concepts to a broader population of health pro-
fessionals and patients. The development of MOOCs 
provides a new avenue for widespread dissemination 
of this knowledge.

Development of Massive Open Online Courses
Over the past few years, universities have 

embraced MOOCs as a strategy to spread knowledge, 
accommodate more students, and lower the cost of 
higher education.49,50 Table 1 compares teaching strat-
egies between traditional courses and the MOOCs. 
Traditional online courses charge tuition, carry credit, 
and limit enrollment to improve interaction with 
instructors. In contrast, MOOCs are free high-quality 
noncredit courses that are scalable and open to anyone 
with an internet connection. As a result, enrollment 
can accommodate thousands of students at a time, and 
in this case, thousands of patients and consumers. 
Since it is massive and open in size, it is a challenge to 
respond to participant needs on an individual basis, 
which leads to a poor retention rate. Because of the 
number of participants, special care in course design, 
presentation of material, and interactive strategies are 
important to engage participants. 

One reason cited for the poor completion rate for 
MOOCs is the difficulty in effectively achieving stu-
dent engagement and the ease in enrollment and dis-
continuing the course.49,50 One avenue to increase 
active participation is the use of discussion forums and 
study groups. To date, there has been little evidence 
collected that would allow an assessment of whether 
MOOCs can provide a cost-effective mechanism for 
producing desirable educational outcomes, particular-
ly in healthcare. Furthermore, there have been few 



www.gahmj.com • September 2015 • Volume 4, Number 5 25Original Article

Preventing Chronic Pain: A Human Systems Approach

MOOCs directed at healthcare providers and even 
fewer directed to patients to improve their understand-
ing of medical conditions and how to manage them. 
Thus the team that developed this MOOC on prevent-
ing chronic pain considered these goals and evaluated 
the positive and negative aspects of the initial offering 
of the course.

METHODS
The MOOC entitled “Preventing Chronic Pain: A 

Human Systems Approach” was developed to blend 
clinical and scientific knowledge with didactic, cre-
ative, and experiential teaching strategies to help par-
ticipants better understand chronic pain and how a 
human systems approach improve prevention and 
management. There were 4 major objectives to the 
course. Participants would learn to 

1.	understand the prevalence, personal impact, and 
healthcare dilemma associated with chronic pain;

2.	recognize the clinical characteristics and underly-
ing etiology of several common pain conditions 
and the peripheral, central, and genetic mecha-
nisms of chronic pain;

3.	analyze the literature associated with risk and pro-
tective factors that occur in each aspect of our lives 
and learn specific strategies that can be employed 
daily to prevent chronic pain and enhance well-
ness; and

4.	appreciate the value of a human systems approach 
to healthcare and how it can provide a basis for 
integrative, interdisciplinary, and individualized 
care to preventing pain and enhancing wellness.

The course included 4 sections that corresponded 
with the objectives. The MOOC was 18 modules, 
which have been expanded to 20 modules in the fol-
low-up course. Each module provided about 1 hour of 
instruction and 1 hour of experiential learning per 
week. Each module consisted of 10 to 15–minute video 
segments and interactive experiential components. 
The course completion was defined as participation in 
each of the 18 modules. The structure of the discussion 
forums included participants responding to a topic 
presented by the faculty of the module. The experien-
tial exercise(s) included homework assignments for 

each module such as assessments and lifestyle changes 
such as posture, stress, sleep, and diet. A quiz was 
offered at the end of each module that included about 
10 multiple-choice questions that could be completed 
at any time during the course. A homework essay was 
also assigned at the end of the course to ask partici-
pants to summarize the daily lifestyle changes they 
made to support preventing chronic pain. 

An experienced, interdisciplinary group of faculty 
from areas of medicine, dentistry, basic science, nurs-
ing, public health, and physical therapy served as guest 
lecturers to discuss their different perspectives on pre-
venting chronic pain. A rich set of strategies that 
included assessment tools, exercises, and experiential 
practices were provided. Creative strategies using 
music videos from the novel The Last Scroll (iUniverse, 
2013) by James Fricton were also used to introduce each 
module in an attempt to broaden engagement and pres-
ent nonacademic concepts such as balance and modera-
tion in health and wellness.

New Epistemology for Chronic Pain
A new epistemology to understand broader con-

cepts of chronic pain was presented in the course. It 
follows the assumption that humans are complex, mul-
tidimensional, and dynamic and live within an ever-
changing social and physical environment. In contrast, 
the traditional biomedical model is based on a scientific 
paradigm that is unidimensional, reductionistic, and 
inflexible, based primarily on understanding the under-
lying pathophysiology. Healthcare professionals tend 
to see what they treat and treat what they see. If they 
see only the pathophysiology, recognition of the com-
plex set of risk and protective factors that interact and 
play a powerful role in the onset, perpetuation, and 
progression of an illness may be missed. As a result, suc-
cess of treatment can be compromised by limited 
approaches that address only part of the problem. For 
example, systematic reviews of biomedical treatments 
for chronic pain have found that even with the most 
efficacious treatments, improvement is only slightly 
above that obtained with placebo.36,37 When evidence-
based biomedical treatments are combined with robust 
patient training to reduce risk factors and enhance 
protective factors, the potential of transforming a per-

Table 1 Differences Between Massive Open Online Course (MOOC) and Traditional Online Course in the Healthcare Curriculum

Traditional Online Course MOOC

Registrants 10 to 30 participants Thousands of participants

Teaching method 45 to 60 minutes lecture Five to seven 10-minute lecture segments per module 

Discussion Interaction with faculty is high Online discussion forum with other participants; faculty 
and teaching assistants contribute 

Homework Homework is often readings assigned for each lecture Homework is experiential with videos showing how 
exercises or other activities are done

Timing of course 1 to 3 hour-long lectures per week Two self-paced modules presented per week over 10 
weeks 

Cost Cost per credit No cost or small cost for continuing education credit

Completion rate 90% 10% to 20%
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son from illness to health and wellness is enhanced.38-40 
This is the basis for a transformative model of care. 

Transformative Care
The Institute of Medicine’s (IOM) 2011 mono-

graph, Relieving Pain in America: A Blueprint for 
Transforming Prevention, Care, Education and Research 
emphasizes the need for us to transform our current 
passive model of doctor-centered care into one that is 
patient-centered.1 The document states, “Health care 
provider organizations should take the lead in develop-
ing educational approaches for people with pain and 
their families that promote and enable self-manage-
ment.”1 Transformative care integrates robust self-
management training with the best and safest evi-
dence-based treatments. Clinical trials of self-manage-
ment strategies that activate the patient through exer-
cise and cognitive and behavioral changes have equal 
or better efficacy than passive treatments in preventing 
or alleviating chronic pain.27-40 However, when self-
management is combined with these evidenced-based 
biomedical treatments, the outcomes can be dramati-
cally improved while also reducing the patient’s depen-
dency on the healthcare system.33,34 Thus, a transfor-
mative care model can help transform not only the 
patient’s life but also improve the healthcare system.

Human Systems Approach
A broader conceptual basis is required for transfor-

mative care that includes understanding how different 
realms of our lives can interact and contribute to chronic 
pain. A human systems approach includes concepts of 
neuroplasticity, mind-body connectedness, cybernetics, 
chaos theory, social psychology, and cognitive-behavior-

al science to explain this delicate balance between health 
and illness as described in Table 2 and illustrated in the 
Figure.40-46 Human systems theory (HST) stems from 
research in general systems theory and originated in 
ecology out of the need to explain the interrelatedness of 
organisms in ecosystems.40-46 While many distinct 
pathophysiological mechanisms may occur in chronic 
pain conditions, HST suggest that it is the complex inter-
action of diverse lifestyle factors that can predispose, 
initiate, perpetuate, or result from chronic pain or, con-
versely, protect from and help prevent chronic pain.45,46 
HST views a person as a whole with the interrelationship 
between different realms of their life contributing to this 
balance as illustrated in the Figure. These realms are not 
static and independent but rather are dynamic, evolving, 
and interrelated processes. 

The clinical application of transformative care 
involves identifying and reducing risk factors for 
chronic pain while also training the patients in improv-
ing protective factors (Figure). Transformative care 
includes the use of personalized assessments to identify 
risk and protective factors as part of a “whole person” 
problem list. Personalized care strategies include inte-
grative teams that can be supported by health coaches, 
social support networks, and consumer-based health 
information technology for both patient training and 
documenting outcomes. Since patients often expect to 
have a passive role in care, these new paradigms need to 
be conveyed to the patient as part of the evaluation 
including self-responsibility, education, personal moti-
vation, self-efficacy, social support, strong provider/
patient relationships, and long-term change. These 
paradigms will shift the balance of care from one of a 
passive, dependent patient to an empowered, engaged, 

Table 2 Comparison of the Traditional Biomedical Model and a Human Systems Model

Concept Biomedical Model Human Systems Model

Conceptual basis Reductionistic, mechanistic, inflexible Holistic, fluid, flexible

Application of 	
scientific methods

Relies on objective physical measures, single brief 	
interventions, and randomized controlled trials

Relies on objective and subjective measures, multiple 
interventions over longer periods, and pragmatic 	
clinical trials

Etiology Pathophysiological etiology based on single static 	
etiology (eg, infectious agent, structural change, cancer)

Multifactoral dynamic etiology of chronic illness 	
(eg, influence of risk and protective factors on physical 	
tissues)

Problem list Identify chief complaint and diagnoses in the physical 	
or psychiatric realm

Identify chief complaints, diagnoses, and contributing 	
factors in each aspect of life (body, mind, spirit, lifestyle, 
emotions, environment, and society)

Treatment strategy Unidimensional that encourages single sequential 	
treatments

Multidimensional that integrates multiple interventions 
with self-management of risk and protective factors

Providers Single clinician providing single intervention that is easy 	
to implement: may lead to fragmented approaches.

Interdisciplinary, integrative team of clinicians that 	
address multiple levels of contributing factors: more 	
complex to implement.

Reimbursement Well supported by traditional healthcare delivery 	
system with an economic model that rewards 	
procedures over process

Will be supported by an evolving healthcare delivery 	
system with economic incentives for patient-	
centered care  

Outcomes Good outcomes with acute conditions. Poor outcomes 
with chronic illness due fragmentation of multiple single 
treatments and lack of patient engagement.

Good outcomes with chronic illness due to use of 	
transformative care model with self-management, 	
biomedical interventions, and a team approach to 	
engage patients. 
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and educated patient.1-2 Ultimately, this shift will not 
only improve the quality of care but will enhance pain 
and functional outcomes as well as significantly reduce 
healthcare costs. In the process, the Institute for 
Healthcare Improvement’s triple aim of improving 
population health, enhancing the patient care experi-
ence (including quality, access, and reliability), and 
controlling or reducing cost of care will be acheived.47

Data Collection
As part of this MOOC, data were collected to evalu-

ate the characteristics of the MOOC from different per-
spectives. The online platform Coursera presents a 
course analytics dashboard that included demograph-
ics, geographic location, and background of partici-
pants. In addition, educational assessments adminis-
tered online were used in the course to identify partici-
pants’ current pain conditions, the status of their risk, 
and protective factors in each of 7 areas or “realms” of 
life (body, mind, spirit, lifestyle, emotions, environ-
ment, and society), and the goals and strategies to pre-
vent pain, if present. The pain assessment measures 
were generated based on recommendations from the 
Methods, Measurement, and Pain Assessment in 
Clinical Trials (IMMPACT) consortium found at www.
immpact.org, which developed consensus recommen-
dations for improving clinical trials of treatment for 
pain conditions.48 In this study, pain intensity, fre-
quency, duration, and impact were assessed. In addi-
tion, scope of symptoms, onset event, frequency of 
healthcare visits, and self-care strategies were assessed. 
Finally, a course evaluation was completed after the 
course to evaluate whether the course met its goals and 
the quality of the teaching strategy. Each of these pro-

vided a dataset for analysis to better understand the 
impact and function of the course. The University of 
Minnesota Institutional Review Board approved the 
secondary use of data for this analysis.

Data Analysis
Characteristics of the participants based in course 

analytics, educational assessments, and course evalua-
tions were analyzed descriptively. Mean values with 
standard deviation or frequency distribution were cal-
culated. The brief course evaluation including qualita-
tive data analyzed for key themes addressing use, satis-
faction, knowledge, and potential for implementation 
including challenges and benefits.

RESULTS
The Coursera dashboard showed that 23 650 par-

ticipants registered for the first version of the course. 
The registrants who participated in the course included

 
•• 15 184 who reviewed course material (66.2%),
•• 11 579 who completed at least 1 module including 

the quiz (49.0%),
•• 5219 who participated in the discussion forums 

(22.2%),
•• 4352 who participated in an experiential exercise 

(18.4%),
•• 2435 who participated in the Seven Realms 

Assessment, 
•• 2112 who completed all of the modules (9.0%),
•• 1893 who completed a quiz for each module 

(8.0%), and
•• 771 who completed the full course evaluation 

(3.2%).

ACUTE PAIN
 

CHRONIC PAIN

INITIATING FACTORS
Trauma
Habits

Repetitive Strain

Decrease Risk 
 

Increase Risk 
 

PROTECTIVE FEATURES

Body: exercise, posture, health

Lifestyle: good sleep, diet, balance

Emotions: joy, happiness, calm

Society: social support, relationship

Spirit: purpose, direction, passion

Mind: optimism, self-efficacy, honesty

Environment: organized, clean, safe

 

 

 

 

 

RISK FACTORS

Body: low fitness, co-morbid

Lifestyle: poor sleep, diet, strain

Emotions: anxiety, anger, depression

Society: stress, abuse, secondary gain

Spirit: burnout, lost, no purpose

Mind: unrealistic expectations, confusion

Environment: chaotic, injury prone

 

 

 

Figure The impact of risk and protective factors in the progression from acute to chronic pain.
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This significant drop in participations rates does 
reflect the characteristics of MOOCs in general and 
limits full data analysis. Yet this sample size is still 
much larger than traditional university courses and 
provides some relevant and interesting data.

Demographics
The Coursera dashboard demonstrated that the 

participants were from nearly every part of the world 
including 179 different countries (92% of all 195 coun-
tries in the world) including 5934 (25%) from emerging 
and developing countries that do not have broad-based 
access to higher education courses. Participant demo-
graphic data are presented in Table 3. Although the 
course was predominantly aimed at healthcare profes-
sionals and students, it was surprising to discover that 
the participants also included patients or consumers 
who were interested in the topic. Thus the participants 
taking the course included a mix of both health profes-
sionals (47%) and patient or consumers interested in 
pain (53%). The consumers or patients had hoped that 
the course would provide insight into chronic pain 
conditions. The inclusion of consumers and patients 
may have also changed the participant mix. For exam-
ple, the Coursera dashboard showed a slight majority of 
participants were female at 57% compared to all other 
Coursera MOOCs where males (60%) outnumber 
females (40%). Age distribution included a wide range 
with most (59%) under the age of 44 years. Most par-
ticipants (73%) also had a college degree, including 
42% with advanced degrees.

Pain Characteristics
Since over half of the participants were patients/

consumers, we were able to conduct an analysis of the 
pain characteristics for the 2435 participants who par-
ticipated in the Seven Realms Assessment (www.bio-
medicalmetrics.com/cgi-bin/home.cgi). The data are 
presented in Table 4. This analysis revealed that only 
10.5% had reported they had no pain conditions. In 
addition, 26.3% of participants reported having neck 
and back pain and 21.5% reported head, face, ear, and 
jaw pain. The participants with pain reported their 
worst pain had a mean severity of 8.2 (0=no pain to 10= 
highest severity), the mean number of days per month 
with pain was 14 days, and the mean interference score 
was 7.1 of 10 (0=no interference with 10=extreme inter-
ference). The mean frequency of worst pain was 23 of 30 
days with a duration ranging from several hours per day 
to all day. The most common previous care involved 
outpatient visits to health professionals with a mean of 
9.2 visits in the past year. The top onset events for the 
pain included “Nothing; it just came on” (42.7%), sports 
injury (12.1%), and a stressful situation (8.4%). 

Self-care Strategies
The participants (N=2435) used a variety of self-care 

strategies for their pain as listed in Table 4. The most com-
mon self-care strategies to prevent chronic pain included 

stretching exercise (eg, yoga [47%]), lying down (45%), 
hot or cold applications (44.7%), staying positive in the 
present moment (44.6%), maintaining balanced relaxed 
posture (44%), activities that distract from the pain 
(43%), and taking breaks during day (43%).

Course Evaluation
A course evaluation was also completed by 771 

participants (3% of total) with 93% of these respon-
dents completing the entire course. Overall, the experi-
ences of the course were satisfying (91% agreed); the 
course met the objectives (92% agreed) and was rele-
vant and applicable to daily life (91% agreed). Of the 
participants with pain, 93% believed the course 
changed their lives (n=516) and 85% health-provider 
participants believed that it changed the care of their 
patients (n=300). The quality of each course element 
was rated very good to excellent, including the video 
lectures (95%), speakers (91%), experiential training 
exercise (82%), quizzes (82%), self-assessments (75%), 
handouts (68%), music video introductions (66%), and 
discussion forums (56%).

Self-care Strategies
Comments about the MOOC included the following.
“The learning experience has been tremendous!! 

Everyone should have this knowledge, especially those 
in the health profession.”

Table 3 Demographic Distribution of Massive Open Online Course 
Participants

Gender Female (57%), male (43%)

Age, y 18-24 (13%)
25-34 (27%)
35-44 (19%)
44-54 (18%)
55-64 (13%)
>65 (9%)

Education Doctorate or professional degree (17%)
Master’s degree (25%)
Bachelor’s degree (31%)
Associate’s degree or some college (17%)
High school diploma or less (10%)

Reason for  
taking the  
course

Patient with pain (27%)
Health professional (21%)
Student of health professions (9%)
Researcher interested in pain (6%)
Consumer interested in pain (10%)
Interested person (27%)
Other reason (1%)

Top countries  
represented

United States (36%)
Canada (6%)
United Kingdom (5%)
India (5%)
Australia (3%)
China (3%)
Brazil (2%)
Spain (2%)
Germany (2%)
Greece (2%)
Russia (1%) 
168 other countries (34%)
Emerging Economies (24%)
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“Absolutely fascinating and enlightening. This 
information should be part of every healthcare educa-
tional program! ”

“This course has really helped me to understand 
myself better and why I think, act and see the world as 
I do.” 

“I am eternally grateful for taking the time and 
energy to provide this beacon of knowledge to the 
world.” 

“I think this course is a wonderful gift, because 
pain is an avoidable part of our life. I have learned so 
many things.”

There were also some constructive criticisms. 
“Way too technical. I understand it can be a com-

plicated topic, but it was way over my head. I think a 
lot of the students felt similar.”

“The course tried to be too many things to too 
many people. It needs division into clinical provider 
and consumer segments. Also, the high number of 
instructors made the quality of the information pro-
vided vary too much.”

“Need more input from other medical profession-
als such as orthopedic surgeons.”

DISCUSSION
This is the first offering of a MOOC on preventing 

chronic pain and the first that included patients as par-
ticipants, attesting to the great interest in the topic. It is 
clear from the 2011 Institute of Medicine report on 
chronic pain in America that more effort is needed on 
prevention and early intervention of chronic pain.1 To 
this end, there were several key concepts that made the 
course compelling to both health professionals and peo-
ple with pain. They included the following concerns.

1.	Since chronic pain is the top reason for patients to 
seek care and the top cause of increased disability, 
addiction, and healthcare costs, we need more effort 
in preventing chronic pain to transform the health-
care system from primarily doctor-centered passive 
care to more patient-centered transformative care.

2.	Preventing chronic pain includes preventing the 
onset of chronic pain, the progression of acute to 
chronic pain, and the progression from chronic to 
intractable pain. Each is important in the big pic-
ture of chronic pain.

3.	Understanding the whole person with chronic 
pain and all of their risk and protective factors is 
critical to successful prevention and care. 
Unaddressed risk factors often lead to delayed 
recovery or treatment failure. Thus using a broad-
er conceptual basis with a human systems 
approach can shift the focus to more patient-cen-
tered transformative care paradigms. 

4.	Improving the safety of treatments will minimize 
chronic pain as an adverse event. This is particularly 
true of treatments such as surgery, injections, chron-
ic opioid use, and multiple conflicting medications.

Table 4 Personal Assessment of Participants in the Massive Open 
Online Course (N=2435)

Gender Female (57%), male (43%)

Pain areas  
(in order of  
frequency)

Neck and back (26.3%)
Head, jaw, ear, and face (21.5%)
Leg, knee, and feet (14.8%)
Arm, elbow, and hand (10.5%)
Shoulder, chest, abdomen (9.9%)
Pelvic area and hip (6.6%)
No pain at all (10.5%)

Severity of  
worst pain

Mean pain severity of 8.2 of 10 (SD:2.3)
Mean interference score was 7.1 of 10 

(SD:2.9) 
Mean frequency of pain was 14 days of 30 

days (SD:11.3)
Duration was in hours (category scale of 

Minutes (1), Hours (2), Days (3), Constant 
(4) mean of 2.8 with SD of 1.1)

Previous care  
for pain  
condition

Visits to health professionals in the past 
year (mean 9.2; SD:15.9)

Visits to emergency rooms in the past year 
(mean 0.4; SD:1.5)

Days in the hospital in the past year due to 
pain (mean 0.4;SD:2.0)

Surgeries have you had for the pain (mean 
0.4; SD:1.5) 

Onset event  
for pain

Nothing, pain just came on (42.7%)
Sports injury (12.1%)
Stressful situation (8.4%)
Home injury (4.7%)
Illness (4.4%)
Work injury (4.4%)
Motor vehicle accident (3.6%)
After treatment/surgery (1.8%)
After dental care (0.9%)
After medication (0.3%), 
Other (16.4%)

Self-care  
strategies used  
to reduce pain 
(in order of  
frequency)

Stretching exercise, eg, yoga (47.0%)
Lying down (45.0%)
Hot or cold applications (44.7%)
Staying positive in the present moment 

(44.6%)
Maintaining balanced relaxed posture 

(44.0%)
Taking breaks during day (43.3%)
Distracting self from the pain (43.0%)
Going to sleep (37.8%)
Deep breathing (37.3%)
Massaging trigger points/muscle knots 

(37.3%)
Conditioning exercise, eg, running or 	

swimming (33%)
General massage (30.7%)
Long walks (29.1%)
Warm baths (28.9%)
Strengthening exercise, eg, weights 

(27.3%)
Meditation (28.6%)
Practicing calming technique (26.8%)
Being alone (26.6%)
Socializing or spending time with others 

(26.2%)
Relaxation or self-hypnosis (21%)
Being creative (18.4%)
Prayer (18.3%)
Taking herbs (15.0%)
Aromatherapy (9.5%)
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5.	Recognizing that fear of pain flares and avoidance 
of physical and social activities may lead to 
delayed recovery and more chronic pain needs to 
be addressed.  

6.	Implementing a transformative care model that 
integrates robust self-management training with 
evidence-based pain treatments through a team 
approach will improve quality of care and patient 
outcomes while reducing dependency on the 
healthcare system and healthcare costs. Teams of 
healthcare professionals that include a patient-
centered health coach will play a growing role in 
most health reform efforts by supporting patients 
in self-management.

To teach these innovative healthcare concepts in 
preventing chronic pain, the MOOC was successful in 
providing a new format for training large numbers of 
both patients and healthcare providers about the chal-
lenges of chronic pain. Furthermore, the course had a 
broad impact on participants with 93% believing it 
changed their lives and 85% of healthcare providers 
believing it changed their care of patients. This is sig-
nificant considering the extensive reach of a course 
with 11 579 participants learning from at least 1 mod-
ule. To put this into perspective for a teaching faculty, 
the MOOC included more students than are typically 
taught in an entire 30-year teaching career. 

There were many other advantages to the MOOC 
platform. The no-cost feature and self-paced nature of 
the modules attract participants who normally have 
limited funds or time to participate. The ability to take 
the course in any setting with an online computer 
extended the reach to an international community of 
participants. The ability to provide both didactic and 
experiential online lessons allowed a more engaging 
strategy for learning than a lecture-only format. 

There were also disadvantages to the MOOC. A 
frequent criticism of all MOOCs is the low completion 
rate for the course.49,50 Since there is no cost, the chal-
lenge of integrating a university-level course into a 
busy daily life is sometimes too much for participants, 
who frequently drop out. In this course, of the 23 650 
participants who joined the course, only 49% or 11 579 
participated in more than 1 module and only 2112 
completed all modules. Most MOOC attrition happens 
after students first register for a course, with more than 
50% of people leaving within 2 weeks of course initia-
tion. After that window, attrition rates decrease sub-
stantially. This also lead to a lower percentage of par-
ticipants who filled out the course evaluation (n=771) 
because it was offered at the end of the course. However, 
this still reflects a high number compared to other 
university courses but may have biased the sample to 
be more positive about the course. 

Another weakness is the difficulty in tailoring the 
learning to the level of each participant’s knowledge, 
training, and cultural background. Since this was a 
course in English, those who are not fluent in English 

had difficulty. A global translator community is part of 
Coursera and works to make the educational content 
such as this course accessible across geographic and 
linguistic boundaries. 

As some participants noted, some of the modules 
were too technical for them to understand and others 
were less relevant to their interest. As noted, about half 
of the students were people with chronic pain and the 
other half were health professionals with a wide diver-
sity of knowledge levels. This can happen within in-
person or professional online courses also. However, 
both the patients and health professionals who com-
pleted the course and the evaluations (3%) felt they 
gained from taking the MOOC, with 92% of partici-
pants who completed believed the MOOC met its 
objectives. Thus we believe the goal of expanding 
knowledge on preventing chronic pain was accom-
plished. This was reinforced by the fact that 14 942 
participants registered for a second course held later 
during the year with 10 173 (69%) completing at least 
1 module, compared to 49% in the first course. We 
conclude that there is strong growing interest in this 
course and in preventing chronic pain.

Despite the low retention rate in the course, the 
number of participants is still large and can have a 
potentially large impact. Demographic information 
about registrants can be misleading without context. 
Although the most typical MOOC course registrant is 
male with a bachelor’s degree 26 years or older, this 
course drew in a different group of participants: more 
women, all age groups, and all educational back-
grounds. Most participants were international, with a 
full quarter from emerging or developing countries 
where higher education may not be available.49,50 Thus 
these MOOCs are reaching many nontraditional and 
underserved communities, very different from typical 
students on campuses at traditional universities. The 
potential for a great international impact is high.

Although there were both advantages and disad-
vantages to the MOOC format for this course, the gen-
eral rise of MOOCs has encouraged pedagogical research, 
extended the reach of educators, and disseminated 
information to the general population who may not 
otherwise have access to this knowledge.50,51 These new 
teaching strategies may provide faculty with more flex-
ibility and offer novel opportunities to gather data as in 
this paper. Likewise, online learning platforms put stu-
dents in the driver’s seat, allowing an individual to 
engage in a manner that best suits his or her personal 
needs. To some extent, this kind of course represents the 
democratization of learning where knowledge is open 
to anyone and learners are in control. It is hoped that 
this will also lead to a better understanding of how 
people learn, how universities may  educate them bet-
ter, and how to make education scalable. It is also hoped 
that this research will serve as a benchmark for future 
studies on MOOCs, support studies in the science of 
learning (particularly in healthcare), and assist the 
expansion of consumer education on health issues. 
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Office of Information Technology and Center for 
Educational Innovation who made the development 
of this course possible. 
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Future Directions
There was sufficient interest in this initial offer-

ing of the course to repeat it in the same year and in 
future years. Based on the results of the evaluation, a 
number of revisions were made as part of a second 
offering of the course in 2015. Data from the additional 
14 942 participants who took the course will be ana-
lyzed and compared to the data from the first offering. 
Since the course was originally designed for health 
professionals, we are also developing patient-centered 
online training programs that are based on the con-
cepts and results of this MOOC. 

In addition, we are initiating more effort on pre-
venting chronic pain through The People’s Campaign 
for Preventing Chronic Pain at www.preventingchron-
icpain.org.49 The goal of this campaign is three-fold.

1.	Research on preventing chronic pain with the devel-
opment of the Chronic Pain Research Network as 
well as developing strategies and tools that health 
professionals can use to improve their prevention 
and early management of chronic pain conditions. 

2.	Education of both patients and health profession-
als on how to prevent chronic pain using self-
management and transformative care. 

3.	Advocacy to increase awareness and provide tools 
to health plans, businesses, government agencies, 
and communities to improve their efforts in pre-
venting chronic pain. 

As part of this effort, online training specific to 
patients, consumers, and employees is in progress. This 
will also ensure that the quality, format, and delivery of 
each module are consistent across the course for these 
key participants.

CONCLUSION
Chronic pain conditions are the primary reason 

patients seek healthcare, the most common reason for 
disability and addiction, and highest driver of healthcare 
costs. Care of chronic pain patients costs more than can-
cer, heart disease, and diabetes care combined. This arti-
cle presents the results of a University of Minnesota 
MOOC with thousands of participants who joined in an 
effort to broaden the teaching on the prevention of 
chronic pain. The results of the MOOC data suggest that 
the course was successful in accomplishing its goals of 
improving education on the concepts of chronic pain 
prevention for both patients and health professionals. By 
accomplishing these goals, we will address the Institute 
for Healthcare Improvement’s triple aim to improve the 
patient’s experience of care, enhance the health of the 
patient, and reduce the cost of healthcare.47 
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