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Abstract

Objective. More than 25% of the US population
experiences chronic pain; yet few physicians spe-
cialize in the field of pain medicine. This article will
review a theoretical model of care that stratifies
treatment and patients by level and type of com-
plexity and promotes communication between spe-
cialist and primary care providers.

Discussion. The undertreatment of pain was
recently brought to national attention to encourage
both clinicians and patients to advocate for
improved pain care. The specialty of pain medicine
and models of care, challenges of managing pain in

a primary care setting, and the reliance on an
opioid-focused approach are reviewed. An evolved
model of pain care based on the complexity of pain
and emphasizing a dynamic collaboration between
the primary care provider and the pain specialist is
discussed.

Conclusions. From the perspective of the busy cli-
nician, the treatment of chronic pain can be over-
whelming. The scarcity of trained pain practitioners
and the burgeoning number of patients with chronic
pain necessitate a new approach that values the
complex nature of chronic pain and offers a practi-
cal blueprint to meet these challenges.
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Introduction

The specialty of pain medicine represents a relatively
new field that is only a few decades old. At the incep-
tion of this specialty, the need to effectively treat those
patients with chronic pain was great and remains imper-
ative. It has been recently estimated that 100 million
people in the United States suffer from chronic and
undertreated pain [1]. The economic cost of chronic
pain is also staggering. The recent Institute of Medicine
(IOM) report “Relieving Pain in America: A Blueprint for
Transforming Prevention, Care, Education, and
Research” estimated the annual cost of chronic pain in
the United States to be $560 to over $600 billion includ-
ing health care costs ($261–300 billion) and lost produc-
tivity ($297–336 billion) [2]. Ferrell has described the
status of chronic pain treatment as “the moral outrage
of unrelieved pain” [3]. Likewise, the IOM report on pain
emphasized that effective pain management is a “moral
imperative” and added that pain should be considered a
disease with distinct pathology and there is a need for
interdisciplinary treatment approaches [2].

There is a clear need to provide care to this growing
patient population, but there is a scarcity of trained
physicians or health care professionals (HCPs) with the
knowledge base to manage all these patients [4,5]. Due
to this shortage of specialty trained HCPs, primary care
physicians (PCPs) have by default filled a “surrogate”
role as pain physician [6]. The movement of increasing
the involvement of PCPs in the treatment of chronic
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pain was born out of necessity but is not a new con-
cept. Gallagher in 1999 [7] strongly advocated for a reor-
ganization of how the health care system manages pain
and outlined a model in which pain medicine physicians
collaborate with PCPs and provide ongoing “consultative
support.” More recently, Gallagher challenged us to view
chronic pain as a public health problem that requires a
population-based approach that depends on PCPs being
skilled in pain management and pain care delivered
within the medical home model [8]. Unfortunately, for the
most part, the focus has been on educating PCPs on
the appropriate and safe use of opioids [9]. However,
chronic pain is a dynamic, multidimensional phenomenon
that requires the PCP and pain physicians to work col-
laboratively and utilize an arsenal of interventions not just
one approach (pharmacotherapy, injections, etc) to pro-
mote and maintain improvement.

A new approach is necessary to effectively and effi-
ciently assess and stratify patients by need: complicated
cases requiring the expertise of a pain medicine special-
ist; less complex cases that can be managed by the
PCP with pain specialist support; and cases easily man-
aged by PCPs. As most PCPs do not feel confident in
their ability to treat these complex pain patients, a suc-
cessful treatment model will facilitate improved commu-
nication, cooperation, and a team approach to this
patient population [10,11].

This article will review the current approach to the
treatment of patients with chronic pain and outline an
approach to pain care termed “the Complexity Model,”
which emphasizes patient stratification and facilitates
an ongoing collaboration between the pain specialist
and the PCP. The proposed theoretical stratification
tool is designed to guide patient selection, triage, and
treatment. Development of this tool was based on pre-
vailing literature and consensus of the authors who
have extensive expertise in the field of pain medicine.
This is similar to the process utilized in the develop-
ment of the Opioid Risk Tool [12] which was initially
based on expert opinion of risk factors for opioid mis-
use and later validated. The intent of this article is not
to present a detailed model of care but to highlight the
deficiency of the current approach to managing chronic
pain. The goal of this model is to raise awareness of
the complex nature of chronic pain, promote a more
comprehensive evaluation of these patients, and
improve the efficiency of managing patients with
chronic pain in the PCP setting. Further research will
be required to validate and refine this model and strati-
fication tool.

Pain Medicine and Models of Pain Care

The early “pain community” was concerned with edu-
cating physicians and other HCPs about the importance
of treating pain, both acute and chronic and at end of
life. Pain medicine has evolved into a specialty with mul-
tiple journals, professional organizations, and a special-
ized body of knowledge.

Pain specialists come from a variety of backgrounds,
the majority being from anesthesiology but also include
physical medicine and rehabilitation, internal medicine,
neurology, and psychiatry. Pain fellowships have
become increasingly more focused on acquiring techni-
cal skills in interventions and pharmacotherapy. While
interventions are quite useful for rendering a differential
diagnosis or alleviating an acute pain episode, outcome
studies on patients with chronic noncancer pain reveal
minimal long-term efficacy from the majority of treat-
ments provided in pain medicine [13].

There are several models for pain care that includes
unimodality approaches such as interventional pain
medicine and multimodal (pain management and phar-
macotherapy), multidisciplinary, and interdisciplinary
care. Multidisciplinary care consists of care provided by
several disciplines and typically is not coordinated nor
having shared treatment goals. Interdisciplinary pain
care relies upon a team of health care providers that
possess unique skills and knowledge that compliment
each other. Team members are collaborators, and treat-
ment decisions and goals are consensus based [14].
While there is evidence of the effectiveness of the inter-
disciplinary pain care model, the number of such clinics
has been on the decline in the United States [15].

Managing Chronic Pain in the Primary Care
Setting

Complicating the ability of patients to receive appropriate
pain care is the mismatch of the potential number of
patients suffering from chronic pain (100 million) and the
number of board-certified physicians. The majority of
pain patients are cared for by PCPs, who often lack the
training, time, or resources to effectively and efficiently
assess and manage these complex cases. Few PCPs
feel comfortable in treating pain or prescribing opioids
[10,11]. The majority of chronic pain patients, even the
most complicated cases, rarely see a pain specialist or
have an evaluation at an interdisciplinary pain center.
Lack of access is one factor limiting referral to pain spe-
cialists, and also, the complicated nature of pain can be
overwhelming even for the well-trained specialist.

A promising recent development in improving pain care
is the Accountable Care Act of 2010 emphasis on
encouraging the establishment of patient-centered
medical homes (PCMHs). The model of PCMHs is to
develop a multidisciplinary team led by a PCP to pre-
vent the emergence of predictable health problems,
intervene early when problems arise, and actively track
and manage patient symptomology. A model of man-
aging patients with pain and substance use disorder
within a PCMH has been described in the literature
[16].

Complexity

Medicine, in its’ current paradigm, approaches a prob-
lem linearly. Ockham of Orange developed a theory of
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how data and observations could be taken into account
with a single overriding theory, which has been labeled
“Ockham’s Razor” [17]. For example, a patient has
pneumonia, diabetes, and heart disease, and all are
assessed and treated as separate entities. Most medical
professionals may be unfamiliar or uncomfortable in
attempting to incorporate a number of different symp-
toms, disease states, medications, etc, into a single,
complex multimodal approach. The traditional method is
to examine each individual problem by itself and apply
the linear approach by rendering a diagnosis followed
by a specific treatment plan, thus adhering to the princi-
ples of Ockham’s Razor. This linear approach may be
suitable in treating an acute process such as a diseased
appendix, but the medical community has been less
than effective when managing complex chronic dis-
eases, especially chronic pain.

A nonlinear model has many advantages when dealing
with a chronic disease. Unfortunately, changing para-
digms in science and medicine can be a herculean task
[18]. Linearity is often central in the training of HCPs
and has utility in a number of scenarios encountered in
medical practice but is much less useful in more compli-
cated chronic cases. We are challenged to incorporate
this more traditional “linear” approach into a more
“nonlinear” or Complexity Model. Complexity can be
defined as “a system in which large networks of compo-
nents with no central control and simple rules of opera-
tion give rise to complex collective behavior,
sophisticated information processing, and adaptation via
learning or evolution” (p. 23) [19]. It is that “behavior”
that we are treating in the chronic pain patient. The
construct of complexity clearly relates to chronic disease
as Johnson states, “. . . the most lethal diseases have
managed to tap into the heart of what makes a Com-
plex system so difficult to predict, manage and con-
trol—thereby outsmarting the body’s sophisticated, but
ultimately limited, defense mechanisms” (p. 177) [20].

Pain Medicine as a Specialty

The vast majority of pain fellowships have been admin-
istered under anesthesia departments, and the primary
focus has been on interventions. While this is suitable
for making a differential diagnosis and relieving an
acute pain episode, it is less effective in managing the
complex chronic pain patient. For all practical pur-
poses, chronic pain should be considered a chronic
disease [2,21].

While PCPs are trained in the chronic disease manage-
ment model, which requires collection of complex his-
tories and performance of physical examinations to
generate a diagnosis and treatment plan, most
fellowship-trained pain physicians do not acquire these
skills. Pain fellowships are 1 year in duration with
ACGME requirements to master multiple interventions
[22]. It is inconceivable that a pain fellow could acquire
the knowledge and skills to manage the complexities of
the chronic pain patient.

Fishman et al. [23] asserted that the field of pain medi-
cine was fragmented and practiced as a subspecialty of
a number of medical disciplines and that there was a
need for specialized training in pain medicine. Subse-
quently, a 2009 position paper from the American Acad-
emy of Pain Medicine (AAPM) [24] strongly
recommended that pain medicine be established as a
primary medical specialty which would support a multi-
disciplinary approach.

Ideally, there would be a distinct 3- to 4-year pain resi-
dency organized through an integrated pain department
that would include training in the history, physical exam-
ination, diagnosis, and treatment of acute and chronic
pain. Fellowships could be offered for additional focused
specialization (interventions, addiction, etc). Realistically,
at the minimum, the current fellowship structure should
be extended to a 2-year fellowship to incorporate these
needed skills.

The Opioid-Focused Model

Opioids have, for millennia, provided relief from suffering
for patients with pain of cancer origin and noncancer ori-
gin. Opioids have become increasingly a focus both in
the media and in published articles on the treatment of
pain. A brief keyword search in PubMed helps to rein-
force this assertion (see Table 1). This emphasis on
opioid therapy has resulted for a number of reasons,
including the unidimensional, linear approach to chronic
pain (and medicine in general), the focus of the pharma-
ceutical industry, and the use of the opioid model from
end-of-life and cancer populations being transposed to
those with pain of noncancer origin. With all the other
potential pharmacologic and nonpharmacologic interven-
tions available to treat pain, the overemphasis on opioids
has led to an increase in opioid prescribing and presents
distinct medical, societal, and psychosocial problems.

Opioids can be effective in relieving chronic pain but
should not be the default standard for all chronic pain
patients especially due to time constraints or pressure

Table 1 Brief keyword search of PubMed

looking for numbers of articles on pain

Keywords Articles

“opioids” 88,692
“opioids” 1 “pain” 26,728
“narcotics” 1 “pain” 19,735
“NSAIDs” 1 “pain” 15,163
“anti-inflammatory” 1 “pain” 13,209
“steroids” 1 “pain” 11,336
“antidepressants” 1 “pain” 4,392
“benzodiazepines” 1 “pain” 2,355
“muscle relaxants” 1 “pain” 815
“TCAs” 1 “pain” 94
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from the patient to obtain immediate relief. Some
patients respond well to opioid therapy, whereas others
do not, and in a subgroup of patients, the risks out-
weigh any potential benefits. Only a comprehensive
evaluation can determine the most appropriate thera-
peutic approach for an individual patient and help miti-
gate the risk of opioid misuse, abuse, and addiction.

A New Model of Chronic Pain Treatment
Stratification

Multiple problems and issues can affect a patient’s pain
level and their ability to function effectively with their pain.
These include motivational, educational, psychiatric and
behavioral, social, and medical variables. A comprehensive
biopsychosocial approach to evaluation and treatment
decision making seems intuitive in dealing with a complex
pain patient but is often not utilized. The IOM report on
pain noted “We believe pain arises in the nervous system
but represents a complex and evolving interplay of biologi-
cal, behavioral, environmental, and societal factors . . .” [2]

The focused approach is one of physician convenience
and training and not one of proper treatment and evalua-
tion. Barriers to the biopsychosocial approach will still
continue, for example, reimbursement for the increased
time involved, training physicians in the traditional biomed-
ical philosophy, patient’s resistance to a more expansive
evaluation which includes psychosocial assessments, etc.
However, the biopsychosocial approach has been dem-
onstrated to be clinically and economically efficacious for
a variety of pain conditions [25–28].

The Complexity Model requires a comprehensive pain
evaluation that includes assessing the various factors
that can influence the manifestation and maintenance of
chronic pain. Based on this evaluation, patients then
can be stratified into levels of care (PCP, PCP plus spe-
cialty care, etc).

Factors Affecting Chronic Pain

Medical Comorbidities

Patients with chronic pain often present with various
medical comorbidites. In a study from the Netherlands
on patients with hip and knee osteoarthritis, 98.6% suf-
fered from one or more coexistent diseases, and of this
group, 84.4% suffered from one or more moderate or
severe coexistent diseases with cardiac disease being
the most prevalent [29]. Similar results have been found
in patients with chronic low back pain [30]. Much of the
literature on comorbidities suggests a strong negative
correlation between comorbidities and insomnia, pain,
and other symptoms. Although this is intuitive, there has
been little written in the literature about the evaluation,
diagnosis, or quantification of comorbidities in patients
with chronic pain. Treatment decisions need to factor in
medical comorbidities such as activating physical ther-
apy in a patient with cardiac disease or use of opioids
in a patient with obstructive sleep apnea.

Psychiatric Comorbidities

It is not uncommon for patients with chronic pain to
present with multiple psychiatric comorbidities particularly
depression and anxiety. There is compelling neuroscien-
tific and clinical evidence regarding the strong relation-
ship between the pain experience and mood states and
the effect of stress on central nervous system dysregula-
tion [31,32]. In a large sample (N 5 5,877) obtained from
the National Comorbidity Survey, the association
between chronic pain and common mood and anxiety
disorders was assessed and compared with the general
population. The prevalence of depression was 20.2% in
the chronic pain group vs 9.3% in the general popula-
tion; any anxiety disorder in the pain group was 35.1%
vs 18.1% in the general population, and the prevalence
Posttraumatic stress disorder was 10.7% vs 3.3% [33].
Psychosocial factors can alter the pain experience and
determine outcomes in patients with pain and therefore
should be assessed and treated [34].

Risk for Medication Abuse and Diversion

While the majority of pain patients do not abuse, misuse,
or are at risk for iatrogenic addiction when prescribed
opioids, a subgroup of this population will have difficulty
in managing their medications. Given the rising preva-
lence of prescription opioid abuse and opioid-related
overdoses, it is imperative that providers caring for these
patients, and who may prescribe opioids, screen and
monitor for signs of misuse, abuse, evolving addiction,
and diversion [35–41]. As recommended by several
expert consensus groups, appropriate opioid prescribing,
risk assessment, and monitoring should include the use
of validated screening tools developed from the research
on aberrant drug-related behaviors suggestive of opioid
misuse or abuse, and urine drug monitoring [42–44].
Based on the initial risk assessment, patients can be
classified into low-, moderate-, and high-risk groups for
misusing/abusing opioids [45]. Patients considered to be
at low risk can be managed in primary care with less
intense monitoring (i.e., less frequent office visits) and
more moderate dosing of opioids. Patients at moderate
risk will require closer surveillance, more limited access
to opioids initially, and possible cotreatment with other
specialists (such as behavioral health practitioners, addic-
tion medicine practitioners). Some PCPs will feel comfort-
able with managing moderate-risk patients alone, but
reaching out to other professionals should be an option
at this stage for those who have little interest or confi-
dence in managing this level of complexity. Patients
judged to be at high risk should be referred to a specialty
pain management program or if actively abusing medica-
tions to a chemical dependency program.

Number of Chronic Pain Problems/Triggers

Most chronic pain patients, both in Europe and the
United States, have more than one pain complaint at
their initial evaluation [46,47]. Intuitively, the greater the
number of pain complaints, the more difficult it will be to
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evaluate and treat a patient. Further, if a patient presents
for the “focused” evaluation for back pain, yet they also
have migraines, chronic generalized myofascial pain syn-
drome, and knee pain, it seems unlikely that a single
intervention (spinal surgery, injection) will be successful.

Number of Past Surgeries

There has been a growing literature on the relationship
between chronic pain states and past surgeries. Pain
after thoracic surgery has been reported as high as 25–
60% [48]. Chronic chest wall pain in patients who have
had mastectomies is increasingly recognized as a com-
mon and problematic complication of these surgeries
[49]. Approximately 14% of patients undergoing laparo-
scopic herniorrhaphy will experience chronic pain [50].
There is even a postsurgery fatigue syndrome that is
becoming better recognized [51]. A study from Germany
found that “pain-associated surgeries” were a negative
predictor of treatment outcomes [52]. This data can be
easily obtained when taking a patient history.

Tobacco Usage

Tobacco use has a strong relationship with chronic pain,
but the true nature of this relationship is poorly under-
stood. Interestingly, it appears that nicotinic receptors
have a role to play in analgesia [53]. Some congeners of
nicotine have activities, in animal models, that equal mor-
phine [54]. Further, lung cancer patients who continue to
smoke have higher levels of pain than those who do not
[55]. Other studies have shown that smokers in a chronic
pain clinic have elevated pain and increased pain interfer-
ence with function [56]. In this study, there was also a
correlation with the amount smoked. Lastly, there is evi-
dence that patients that are nicotine dependent have a
higher risk for abusing prescribed opioids [57].

Head Trauma History

Traumatic brain injury (TBI) is currently underdiagnosed
[58]. Mild TBI may predispose patients to increased
substance abuse [59]. Those with head trauma tend to
have higher premorbid rates of abuse and addiction
which may be the mechanism of the trauma in many
cases [60,61]. Additionally, TBI is a risk factor for subse-
quent depression and other psychiatric disabilities [62].
As far as the risk for the development of chronic pain
states, traumatic migraine or headache are well
described [63]. However, other pain states have not
been systematically examined. In one review, 23 studies
were analyzed [64]. Although many of the studies
reviewed had limitations, the authors concluded,
“Chronic pain is a common complication of TBI and
contributes to morbidity and potentially poor recovery
after brain injury.” At least empirically, there seems to be
an association with head trauma and pain states other
than headache. This seems to be true even for minor
brain injuries. As TBI can also affect cognition and emo-
tion, this is an important factor to determine, evaluate,
and treat if necessary.

Body Mass Index

Data suggest that bariatric surgery can moderately
reduce lower back pain [65]. Further, there is a fairly
strong correlation between musculoskeletal pain and
obesity [66]. Obesity may also be a contributor to osteo-
arthritis, not only through excessive joint loading but also
through the induction of an inflammatory component
[67]. In a study from the Netherlands on patients with
osteoarthritis of the hip or knee, 52% had a body mass
index (BMI) between 25 and 30 [68]. The current data
seems to suggest that increased weight is not associ-
ated with significantly increased chronic pain, generally,
except perhaps in elderly populations where obesity is
highly correlated with chronic pain [68,69]. However, ele-
vated BMI is correlated with other disease states that
must be diagnosed and treated in the chronic pain
patients (e.g., sleep apnea). Again, stressing the impor-
tance of the complexity of chronic pain, the author
stated, “Calculation of the BMI should become a routine
part of the screening evaluation for chronic pain patients,
with additional screening for disability and psychological
distress in patients with elevated BMIs.” [69] It is critical
that BMI be included in the evaluation of these patients
and that weight loss (through diet and exercise) be
emphasized. Additionally, BMI needs to be evaluated on a
regular basis and needs to be addressed, especially in the
setting of chronic opioid therapy due to increased risk of
obstructive sleep apnea and respiratory depression.

Sleep Disorders

The majority of patients with chronic pain report prob-
lems with sleep disruption. There is also literature that
sleep disturbance can exacerbate clinical pain [70,71],
and pain can clearly cause sleep disruption. The
hypothesized mechanisms of the bidirectional associa-
tion between pain and sleep have included that sleep
deprivation causes a reduction in pain thresholds [72]
and evidence that sleep deprivation leads to an increase
in inflammatory cyctokines [73].

Sleep disorders must be evaluated, diagnosed, and
treated. Further, a low threshold should be taken and
patients sent for evaluation with a sleep specialist when
sleep apnea is suspected especially if the patient is pre-
scribed opioids. Without restful and consistent sleep,
treatment outcomes will be compromised.

Goal Setting

Appropriate and realistic goal setting is a critical compo-
nent in developing a patients’ treatment plan. Unrealistic
goals may never be met and yield frustration and hope-
lessness in patients which will translate into poor adher-
ence to prescribed therapies and treatment failure.
Patients who accept that they will always have some
degree of pain and limitations and establish a goal of
symptom management tend to have improved mood
and functionality. Much of the work on goals and pain
management has been published in occupational and
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physical medicine and rehabilitation literature. In one
study, goal setting was defined as an individual’s motiva-
tion to return to work. This was the single most predictive
factor in a patient being able to return to work [74]. Appro-
priate goal setting adds to the complexities of evaluation
and treatment and needs to be taken into consideration.

Education Level and Employment Status

In a study examining arm, shoulder, and neck pain,
women and those with the lowest educational levels had
the highest pain scores [75]. Educational level was corre-
lated with knee pain in a study in general practice
patients over the age of 35 years [76]. In a 14-year pro-
spective study of patients in Norway, gender, age, sleep
quality, and educational level remained significant varia-
bles in the number of pain sites [77]. In a study of
patients treated surgically for neuromas, employment
status and number of surgeries were negatively corre-
lated with neuroma surgical outcomes [78]. While we
cannot change the educational or socioeconomic status
of patients, we can be cognizant that these factors might
affect treatment outcome.

Pharmacotherapy Regimen

Polypharmacy is the rule rather than the exception in
the treatment of all chronic illnesses, chronic pain being
no exception [79]. Medication errors can occur if a thor-
ough medication history is not taken [80].

Polypharmacy can contribute to other symptoms, which
will complicate treatment. For example, insomnia is asso-
ciated with polypharmacy [81]. Which medications have
worked in the past, which are inhibiting improvement,
which are placing the patient at risk, and which need to
be changed or doses increased are all questions that
must be answered. Patients who are on opioids and
have benzodiazepines added to their treatment regimen
might have an increased risk of sudden death [82]. Addi-
tion of multiple CNS depressants, such as diphenhydr-
amine, tricyclic antidepressants, or benzodiazepines may
also exacerbate sleep apnea. The addition of opioids to
this mix could be fatal. A rational approach to pharmaco-
therapy in the chronic pain patient that targets sleep,
mood, and pain can be efficacious but first requires a
comprehensive, not a focused, evaluation.

Coping and Social Support

There is persuasive literature that psychological factors
including pain coping skills and social support can affect
pain and functionality [83,84]. In one study, long-term
disability was assessed in 78 patients with rheumatoid
arthritis. Passive pain coping and low levels of social
support predicted functional disability [85]. Dunbar and
Katz evaluated 20 chronic pain patients with a history of
substance abuse of prescribed opioids. They discovered
that those patients that did not abuse opioid therapy
were more likely to be active members of Alcoholics
Anonymous and to have a stable support system as

compared with those patients that abused their pre-
scribed opioids [86]. Assessing and, when necessary,
bolstering coping skills and social support can improve
long-term outcomes from pain care and mitigate prob-
lematic medication use.

Physical Conditioning

It has been found that aerobic exercise reduces pain
levels significantly even after only 2 minutes of exercise
[86]. This effect is maintained up to 32 minutes of exer-
cise and is maintained 30 minutes postexercise. Addi-
tionally, in both obese and nonobese patients, acute
resistance exercise improved the sense of positive well-
being and the short form-36 psychological scales [87].
Further, there is evidence that regular exercise improves
fatigue, depression, and quality of life in patients with
multiple sclerosis [88]. Lack of exercise is an increased
risk for potential treatment failure and increased pain.

Each of the above criteria for the model has been arbitra-
rily and intuitively given numerical weight. Each will then
be applied to an individual patient and a score obtained.
The total scores have been divided into four categories:
very low, low, moderate, and high complexity.

Table 2 consolidates the above information into a scor-
ing form. This will allow for quick summation of the
complexity score and a ranking, which will help with fur-
ther treatment and follow-up schedules.

“Complexity” Model for Chronic Pain Treatment

Some of the above categories may overlap. For example,
poor sleep patterns and obstructive sleep apnea are
related to each other as well as to depression and BMI.
All of these factors are related to pain. As there are multi-
ple interactions, it is difficult to parse and separate. This
is why the notion of symptom clusters may be a more
useful paradigm. This new model must of necessity start
with a complete patient history and physical. This is criti-
cal as it is the baseline evaluation that determines treat-
ment selection and level of monitoring. Patients and their
environment are not static but dynamic, and their com-
plexity will change over time, but the initial evaluation
gives the PCP or pain medicine specialist a starting point
for a particular patient’s background, risks, and poten-
tials for successful treatments. The history should estab-
lish the type of pain and the most consistent diagnosis
for each pain problem, and the physical examination
helps to support that diagnosis (i.e., index of suspicion).
Other problems, uncovered by the history and physical
examination, should be evaluated as well. Good docu-
mentation is critical with the objective to: 1) establish
working diagnoses; 2) outline a clear treatment
approach; 3) determine the patient’s goals; 4) summarize
the patient’s pain problems, comorbidities, support sys-
tem; 5) clearly communicate with the patient’s PCP; and
6) provide appropriate documentation for reimburse-
ment. Documentation is often stressed as part of safe
opioid prescribing practices. Documentation should tell
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Table 2 Proposed Complexity Model complexity stratification

Medical Comorbidities

0: No comorbidities
1: Mild chronic disease, such as hypertension
2: Moderate disease (e.g., heart disease, chronic mild to moderate COPD)
3: Chronic disease, such as diabetes, rheumatoid arthritis, chronic kidney disease
4: Severe disease: postbypass surgery, poorly controlled diabetes, more severe COPD, etc, cancer, malnutrition
5: Very severe disease (e.g., end-stage renal and/or liver disease, severe or end-stage cancer, endstage COPD or heart

disease)

Psychiatric Comorbidities

0: None
1: Adjustment disorder
2: Major depression without anxiety features
3: Major depression with anxiety features or comorbidity
4: Severe psychiatric disease: schizophrenia, bipolar disorder, borderline personality

Number of Past Surgeries

0: 0 Surgeries
1: 1 Surgery
2: 2–4 Surgeries
3: 5 or More surgeries

Tobacco Use

0: None
1: Smoker
2: Heavy smoker (>1 ppd)

Head Trauma/LOC/Closed Head Injuries

0: 0 Injuries
1: 1 Injury
2: 2 or More injuries

Weight

0: Normal BMI
1: 110% above BMI
2: >30 BMI

Sleep Comorbidities

0: None
1: Mild insomnia
2: Moderate insomnia >1 year
3: Severe insomnia >2 years
4: Sleep apnea, obstructive or central treated
5: Untreated sleep apnea or intolerant to treatment

Scheduled Medication Diversion and Abuse Risk (ORT score)

0: Low risk (0–3)
1: Medium risk (4–7)
2: High risk (81)
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the patient’s story and remind the HCP of the patient’s
original presentation and established treatment goals
and success in achieving these goals. A systematic
approach to gathering history concerning potential
comorbidities is essential.

As pain patients often times experience co-occurring
mood disorders and can engage in poor pain coping
skills such as catastrophizing, a clinical psychologist
with expertise in chronic pain can be an essential and
invaluable resource. Likewise, pain patients tend to fear
movement or exercise (kinesiophobia) which can lead to
further deconditioning and more pain. Physical therapy
assessment and cotreatment can be helpful in restoring
patient’s mobility, endurance, and self-efficacy all lead-
ing to improved pain, mood, and functionality.

The pain medicine specialist should be a true consul-
tant. Each patient of sufficient complexity would be
referred, and each patient should have a PCP. The pain
medicine specialist should require that any patient seen
without a PCP obtain one as a necessary component in
their treatment program. The Complexity Model can

only work for managing the most involved cases when
there is close cooperation and communication with the
PCP. The patient needs to be stratified into the various
complexity categories, have comorbidities assessed,
and an initial treatment regimen defined. This can be
done by the PCP or pain medicine specialist depending
on the confidence levels of all involved clinicians. The
PCP can then implement and monitor the treatment
regimen, with continued input from the pain medicine
specialist as needed and defined by the complexity cat-
egory. Patient’s complexity will change as they age and
have the potential of developing other more serious
comorbidities. This might necessitate a re-evaluation by
the pain specialist.

Once the patient has had the initial evaluation, diagno-
ses have been rendered, and a treatment plan outlined,
the patient may be monitored by the PCP, especially if
the patients is in the very low or low-complexity stratifi-
cation groups. The high and some moderate complexity
patients may require more frequent follow-up visits;
however, even in these groups, once the comorbidities
are diagnosed and treated and the pain controlled, the

Addiction and Substance Dependency Risk

0: None
1: Catastrophizing, chemical coping traits
2: Past history of addiction
3: Active addiction problem

Level of Conditioning

0: Exercises regularly
1: Exercises intermittently
2: Does not exercise

Number of Chronic Pain Problems

0: Single pain complaint
1: Main pain complaint plus one other pain complaint other than headaches or myofascial pains
2: Main pain complaint plus more than one other pain complaint other than headaches or myofascial pains
3: Main pain complaint plus transformed and chronic migraines/chronic headaches
4: Main pain complaint plus fibromyalgia or multiple chronic myofascial pain syndromes, and headaches or other pain complaint
5: Main pain complaint, plus fibromyalgia, migraines, multiple other pain complaints

Goals

0: Clear and achievable goals
1: Clear but unachievable goals
2: Unrealistic goals

Education Level Employment Status

0: College or higher 0: Working, retired, or full-time student
1: Finished high school, not further 1: Not working
2: Did not enter or finish high school 2: Disability/claim pending

BMI 5 body mass index; ORT 5Opioid Risk Tool.

Table 2 Continued
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PCP may be able to monitor and manage the treatment
regimen. This could even be done in conjunction with
audio/video teleconference follow-up visits especially in
rural states [90].

Treatment could be a combination of pharmacological
therapies, interventions (injections, radio frequently abla-
tion, spinal cord stimulation), physical therapy, cognitive
behavioral therapy, and/or integrative/complimentary
therapies. The pharmacologic therapies should be
broad and include “adjuvants” such as antiepileptics,
muscle relaxants, SNRIs, SSRIs, TCAs, and other medi-
cations. Opioids are one option and should be used
within the confines of the risks and complexity stratifica-
tions described. There should never be a “cookie cutter”
approach to the chronic pain patient but rather an
attempt to use all the potential modalities and therapies
available in a logical approach and based on, when
available, consensus-based guidelines.

As there are so many facets involved in managing and
coordinating the care of these patients, a “case manager”
should be involved to oversee each individual patients’
treatment plan and ensure that consultations, referrals,
past medical records, and testing were obtained and
completed. This could be accomplished in the setting of a
“Preauthorization” department and may be funded in part
by private insurance companies as a form of cost-
containment strategy [91]. In addition, there needs to be
oversight of the process, which could occur using a psy-
chologist, pharmacist, or other HCP. This coordinator
could be housed either in the offices of the PCP or the
pain medicine specialist. They would review each patient’s
medications, treatments, physicians, and co-morbidities.
Follow-up visits would be noted and patients held
accountable for keeping those appointments.

Necessary Systemic Changes

There are multiple barriers to the implementation of this
model. These include 1) achieving appropriate reim-
bursement for these types of evaluations; 2) recognition
and financial support for multidisciplinary and interdisci-
plinary approaches; 3) appropriate training of pain medi-
cine specialists in the “complexity” model; and 4) design
and implementation of research to validate and refine
this approach and determine which components are
effective and which are not effective.

The time required for these types of evaluations can be
lengthy depending on the complexity of the presenting
patient and expertise of the clinician involved. This must
be reimbursed appropriately. Our current reimbursement
system is procedure and intervention focused. It does
not reward the intellectual effort required for 90 minutes
spent performing the type of thorough evaluation
required. If the objective is to improve pain management
outcomes and reduce the economic burden of poorly
managed pain, the current reimbursement system for
cognitive medicine needs to change [2]. In addition,

interdisciplinary pain programs have been disappearing,
and only a few such programs continue to operate
[15,92]. One reason for this reduction is not the paucity
of evidence supporting efficacy and cost savings [93,94]
but the lack of financial support from third-party payers.

Conclusions

Over the last several decades, there has been an evolu-
tion in primary care to shift from a linear approach to dis-
ease management compartmentalizing medicine based
on organ systems and /or procedures to a nonlinear
model based on complex science theories [95]. In the
field of pain medicine, there has also been recognition
that pain is a complex phenomenon that requires a col-
laborative effort of PCPS and specialists. Gallagher [8]
introduced the “Pain Medicine and Primary Care Com-
munity Rehabilitation Model” which emphasizes an inte-
grated, interdisciplinary, patient-centered team care
approach based on the biopsychosocial model embed-
ded in the PCP practice site and supported by pain med-
icine specialty clinics. Collaborative care models, which
stress an integration of care between the PCP, the
patient, and the specialist, have been developed to
address effectively managing pain with opioids while
minimizing risk [96,97]. The Complexity Model, like previ-
ous calls for reform in pain care [2,7,8,23], requires that
all pertinent issues are identified, patients stratified, and
that treatment is personalized to the needs of an individ-
ual patient and their specific medical and psychological
comorbidities. The pain medicine specialist working col-
laboratively with the PCP would evaluate and stratify the
patient and send back treatment and monitoring recom-
mendations based on that stratification. The Complexity
Model is unique in that it stratifies patients based on psy-
chological and physical comorbidities.

For any of these proposed models to function appropri-
ately, there needs to be “oversight.” That is follow-up to
ensure that testing and referrals are scheduled and com-
pleted, old records are obtained for review, pharmaco-
therapy regimen is adhered to, and treatment goals are
achieved or revised. Further, the patient must begin to
accept more responsibility for their treatment and
improvement. A group-based “pain school” typically lead
by a psychologist could be developed that would include
information on pain, diet, weight loss, exercise, improving
pain coping skills, and smoking cessation. This “school”
would be cost- and time-effective. Patients would be
encouraged to attend, and accountability for attendance
and progress would function similar to that seen in Alco-
holics Anonymous and Weight Watchers.

Concerns that this approach is too time-consuming and
is poorly reimbursed or that pain medicine specialists
have not been trained in this type of evaluation may be
valid in the current system. However, if we are to meet
the challenges set forth in the AAPM 2009 position paper
or the more recent IOM report, we must advocate for
changing the current approach to training pain specialists,
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reimbursement, and how we evaluate and treat chronic
pain patients. From a practical perspective, a thorough
evaluation at the first visit saves time at subsequent visits.
Medication interactions, interfering treatments, or redun-
dant treatments and tests could be reduced, and the
patient’s comorbidities would be addressed leading to
improved pain care and outcomes and health care cost
savings.

In the current atmosphere of “health care reform,” there
should be a great concern among pain medicine physi-
cians as there is some speculation that reimbursement
will be dependent on outcomes and patient satisfaction.
The multidisciplinary approach to chronic pain is the
most efficient and efficacious, and we must work to
protect this critical asset for our patients. A piecemeal
approach will be ineffective and costly to the patient,
society, and eventually to the practitioner.

Future research must include measuring the various
comorbidities in a large cohort of patients with pain and
developing a more refined stratification model and sub-
sequently testing this model against meaningful out-
come measures (pain, function, mood, return to work,
etc). Adoption of any new model of pain care also
requires demonstration of economic viability.

Summary

Chronic pain is prevalent and continues to grow, and
there is a lack of pain specialists with an attendant con-
sequence of undertreating pain leading to more suffer-
ing. Most pain care is delivered by PCPs who typically
do not have the time and resources or possess the req-
uisite skills to manage these complicated cases.

Opioids have been a focus of pain care but are not the
answer for most patients and can lead to additional per-
sonal and societal problems. Treatment must be at the
very least multidisciplinary, directed by a well-trained
practitioner, and based upon the patient’s stratification
into levels of complexity. A comprehensive biopsychoso-
cial evaluation and treatment regimen will be more effica-
cious than symptoms management by an array of HCPs.

The Complexity Model evaluates and treats all of the
domains that constitute the chronic pain experience. The
success of the model depends on each patient having a
PCP and the pain physician serving as a true consultant.

The future of pain medicine as a specialty will require a
change from the current linear model of care to an inter-
disciplinary and coordinated model.
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