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Disclaimer
The author and the publisher of this book do not dispense
medical advice or prescribe the use of any treatment for
medical ailments and are not responsible for any adverse
effects or consequences resulting from the use of the
information in this book. Medical treatments, activities or
exercises should not be sought without consultation from a
physician or a qualified health care professional.
1

Introduction
Chronic pain affects over 1.5 billion
people worldwide and its medical
management including both nonpharmacological and pharmacological
approaches continue to be a
challenge. A common pharmacological intervention
strategy for persistent pain includes the use of opioids.
Opioids are a class of drugs that include the illegal drug
heroin, synthetic opioids such as fentanyl, and pain
relievers available legally by prescription, such as
oxycodone, hydrocodone, codeine, and morphine.

Most people get at least temporary and partial pain relief
from opioids hence it is a $13-billion-a-year industry (That’s
billion, with a B!), however the potential risks versus
benefits with their use is continuously being questioned.
Studies spanning over a decade have shown that
disappointingly, that long-term opioid therapy did not result
in long term improvements in pain, function or quality of life
(Birke et al 2017).
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The prevalent use of opioids to manage chronic pain has
led to an opioid epidemic due to the dramatic rise in opioid
addiction and over-doses.

Are there alternative options for
individuals who need desperate relief
from the suffering associated with
severe persistent pain?

Are there alternative options for physicians and other
health care providers who desperately wish to help them?

The aim of this booklet is to review the current
controversies on opioid use for chronic non-cancer pain
and provide alternative options for health care
professionals and patients to consider.

The use of opioids has been supported for acute post
surgery and individuals with cancer pain, however there is
now evidence against the use of opioids for patients with
fibromyalgia (Littlejohn et al 2016), persistent
musculoskeletal conditions such as chronic low back pain
(Krebs et al 2018) and chronic pelvic pain (Cichowski et al
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2018). For instance a study published in the journal Pain
showed that patients with chronic low back pain provided
with sham opioids (placebo) had similar improvements in
pain and activity levels (Klinger et al 2017).
“Results do not support initiation of opioid therapy for
moderate to severe chronic back pain or hip or knee
osteoarthritis pain” (Krebs et al 2018)
“Chronic opioid therapy is not recommended for chronic
pelvic pain” (Cichowski et al 2018)
“There is no evidence that pure opioids are effective in
fibromyalgia” (Littlejohn et al 2016)
Even when prescribed for non-cancer pain, the most recent
guideline recommends avoiding opioid
therapy for longer than 90 days
(Rosenberg et al 2018).

Sadly, opioids prescribed by a physician
or purchased from a dealer are now
killing as many Americans, on an annual basis, as firearms,
and shockingly accounts for more deaths than breast
cancer. In fact drug overdose deaths related to prescription
opioids has now surpassed automobile accidents as the
number one cause of accidental death in the United States.
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It has been the cause of death for musicians such as Tom
Petty and Prince.

Other than the several serious adverse effects and
addictions associated with their use, there is another opioid
issue that is not getting enough media attention; Opioid
Induced Hyperalgesia (OIH). The word “hyperalgesia” is
used to describe the condition involving an abnormally
heightened sensitivity to pain. OIH is the phenomenon of a
paradoxical increased pain sensitization secondary to long
term opioid exposure.

In simple terms, OIH occurs when exogenous
opioids (externally put into the body) actually
decrease endogenous opiates production
worsening the pain and stress intensity. As this
occurs, patients require increasing amounts of
exogenous opioids via medications to
experience the same level of analgesia and
improved mood (Simonnet et al 2003). There
are now a number of papers describing the detailed
physiology behind the OIH phenomenon (Yang et al 2018,
Roeckel et al 2016, Grace et al 2015).

5

Endogenous opioids
(E.g. endorphin, enkephalins)
Body’s own painkiller and mood enhancer

When available, it reduces the need for exogenous
opioids

Exogenous opioids
E.g. oxycodone, heroin

Prescribed or illegally purchased

When in excess, reduces the production of
endogenous opioids
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If a patient has been on opioid
medications for several months and
continues to worsen, open
communication with a physician regarding
OIH must be encouraged by asking,
“Could these pain killers be actually
making my pain worse? And how can I wean off them?”
We obviously do not want patients’ pain to worsen when
they get off the opioids, so what does the research say
happens when they are weaned off them?
“Pain intensity following discontinuation of long-term opioid
therapy does not, on average, worsen for patients and may
slightly improve, particularly for patients with mild-tomoderate pain at the time of discontinuation.” (McPherson
et al 2018)

The keyword here is on average, there are some who
actually get dramatically better when they discontinue all
opioids. Sadly opioid tapering off programs are not often
successful due to the vast number of dropouts (Kurita et al
2018).
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Physicians are truly stuck between
a rock and a hard place as on one
hand they are obligated to help
patients who are suffering from severe and often
intolerable pain and on the other hand they must calculate
the potential risks for that individual patient. A number of
papers are now urging physicians to be more cautious with
opioid prescription for non-cancer pain (McCarthy 2016,
Moore et al 2017).

What if focus was shifted away from exogenous opioids to
endogenous opioids?

Endogenous opioids include the neurotransmitters
enkephalin and endorphins which are produced by the
central nervous system and the pituitary gland. The word
endorphin consists of two parts: endo- and -orphin; these
are short forms of the words endogenous and morphine,
meaning "a morphine-like substance originating from within
the body". In the past two decades several studies have
demonstrated the role of endorphins in reducing the
intensity and the unpleasantness of experimentally induced
painful stimuli (Fields 2004, Kut et al 2011). It is
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hypothesized that endorphins play a role in minimizing the
negative effects of painful and stressful experiences if they
are deemed unnecessary for survival (Guillemin 1977).

However, other than during pain and stress, endorphin
production has also been shown to be triggered by various
activities such as intense aerobic exercise (Bidari et al
2016), high-intensity interval training (Saanijoki et al 2018),
core stabilization exercise (Paungmali et al 2018), listening
to music (Vollert et al 2003), singing in a choir (Weinstein
et al 2016), creating and maintaining new social
relationships (Machin et al 2011), dancing in a social
setting (Tarr et al 2015), social touching (Nummenmaa et
al 2016), and social laughter (Manninen et al 2017, Dunbar
et al 2012).

Although there are several options, it must be emphasized
that there is no single activity outside of laughter that
consistently produces endorphins for
everyone. The potential release of
endorphin occurs only if the specific
activity is valued or pleasurable to the
unique individual (Chelnokova et al 2014).
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The intention of this paper is to provide health care
professionals with several prescription options for
potentially releasing endogenous opioids in order to help
reduce the need for exogenous opioids. They include
participation in (i) intense physical exercise, (ii) selfselected daily life activities, (iii) social laughter, (iv)
social activities, (v) social touching, and (vi) music
therapy.

Intense Physical Exercise
People who participate in regular physical activity are less
likely to develop persistent musculoskeletal pain
(Landmark et al 2013). Several animal and human studies
have demonstrated that endogenous opioids may play a
role in analgesia produced by exercise (Debruille et al
1999, Lima et al 2017, Brito et al 2017). Instead of primarily
focusing only on passive interventions for pain elimination,
health care providers should ideally be more focused on
guiding patients to participate in enjoyable physical
activities.
“…long-term voluntary wheel running
(in rats) produces analgesia through
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activation of endogenous inhibitory mechanisms that
include opioids… We propose that exercise resets the
nervous system, so that subsequently painful stimuli
normally perceived as painful in sedentary individuals, are
not perceived as painful in active individuals.” (Brito et al
2017)

To stimulate endogenous opioid
production, health care providers could
prescribe a daily dose of enjoyable
moderate intensity physical exercise.

Prescription options:
1)

Participate in aerobic, dance or martial arts classes

2)

Go for a walk/jog in the park

3)

Join a pole walking group

Self-selected daily life activities
For individuals with persistent pain, participation in any
form of intensive exercise is often met with much
resistance. Although many are aware of the potential
benefits of a daily exercise routine, they simply cannot find
the motivation or desire to participate in activities that they
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deem as potentially dangerous for their body and likely to
exacerbate their symptoms.
Perhaps instead of focusing on “exercise” which some find
intimidating, health care providers could simply prescribe
the gradual return to meaningful and joyful activities of daily
living (ADLs).

In one study, as an alternative to
exercise, individuals with fibromyalgia
were prescribed participation in selfselected lifestyle activities by a physical
therapist (Fontaine et al 2010). The aim
of each therapy session was to help the
patients find practical situations to
accumulate short bouts of moderateintensity physical activity throughout the
day. The therapist was also responsible
for education on activity scheduling and pacing when doing
their ADLs. This is often necessary to prevent people from
“over-doing it” and better acknowledge their current limits.
They found that accumulating 30 minutes of doing small
daily activities (walking the dog, gardening, baking, doing

12

the laundry, short duration grocery shopping, etc.)
throughout the day for 3 months was beneficial in
improving pain and functional scores (Fontaine et al 2010).

Another study on patients with persistent low back pain
tested a unique yet common sense intervention approach.
The intervention was patient-led goal setting facilitated by a
physical therapist over a 2-month period (no medication, no
manual therapy and no exercise prescription) (Gardner et
al 2016).
The patients were given a “Goal Handbook”
that was used to record their personal goals,
their progress, any barriers and strategies to
achieve the goals. Over the 2-month period,
they had significant improvements in their disability, pain,
fear avoidance beliefs, quality of life and self-efficacy which
were maintained for another 2 months after the study.
What is most fascinating is that the majority of the goals set
by the patients were not actually achieved within the 2month period of the study. It can be hypothesized that the
joy felt with the achievements of small goals while in the
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pursuit of a grander meaningful goal may be the primary
factor that is required to release endorphins.
To stimulate endogenous opioid production, health care
providers could focus on patient-led goals to help them
return to meaningful and joyful life activities.

Prescription options:
Ask patients “Tell me, what daily life activity is important to
you and you really wish to get back into doing?”
1)

Yard work and gardening

2)

Cooking and baking for the family

3)

Cleaning the house (vacuum, dust, tidy up)

Social Laughter
Charles Darwin's was quite
accurate with his original
proposal that “laughter is a
kind of tickling of the mind”
(Darwin, 1872).

Laughter is the ultimate expression of positive social
emotion, occurring during social interactions for bonding
purposes (Scott et al 2014). Considering that laughter is
14

contagious, the word “social” must be emphasized as
research has shown that in humans, laughter (therefore
endorphin release) is 30 times more likely to occur in social
contexts than when done alone (Provine et al 1989). Social
laughter allows simultaneous opioid release among all the
members of a group and plays a critical role in allowing
humans to live in social networks (Dunbar et al 2012).

Using positron emission tomography (PET)
scans, it has been shown that laughter
triggers endorphin release in brain regions
involved in processing of rewards and
nociception leading to both calmness and
amusement (Manninen et al 2017).

To stimulate
endogenous
opioid production,
health care
providers could
prescribe a daily
dose of laughter.

https://vsco.co/tarajam
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Prescription options:
1) Go to a playground with a child and laugh along
2) Invite friends over to watch a movie 1-2 times week
3) Laugh out loud (LOL) for 1 minute for no reason once at
7am and once at 7pm

Social Activities
The extent of an individual’s social
relationships has been strongly
associated with their health, where
those with strong social
https://vsco.co/tarajam

relationships have been shown to
have fewer physical and psychological illnesses and even
quicker recovery from surgery (Pearce et al 2017).

There are several papers revealing
an association between social
isolation and persistent pain where
social isolation may increase the risk
of developing persistent pain and

https://vsco.co/tarajam

those who develop persistent pain
are more likely to become socially isolated (Inagaki et al
2016, Machin et al 2011).
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Studies ranging from primates to humans conclusively
show that close social bonds are essential for emotional
and physical health; endorphins have been proposed to
underlie the interpersonal feelings such as affection that
come from both platonic and romantic connections
(Keverne et al 1989, Baumeister 1995, Inagaki et al 2016).

So which one comes first? The
chicken or the egg? Social isolation
or persistent pain? Ironically a study
on chicks may help answer that question (Panksepp et al
1980). Healthy social chicks were injected with the opioid
blocker naloxone and were then either socially isolated or
were put back into the group. The blocking of endorphin
increased the chicks’ distress vocalization when they were
put back into the group indicating they no longer
experienced pleasure and comfort from being in a group,
but received comfort from being alone.

The same phenomenon has been
shown in non-human primates where
opioid agonists decreased and
antagonists increased social grooming
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(Nummenmaa et al 2018). It is concluded that endorphins
contribute to the pleasure and comfort we feel when we
experience social bonding and connecting with close
others.

What can we learn from chicks
and primates? If the exogenous
opioids (prescribed medications)
inhibit our patients’ endogenous
opioids (endorphins), they will
lose pleasure and comfort from
social interactions and close
relationships. In extreme cases,
the disruption of the endogenous
opioid system partly explains the
https://vsco.co/tarajam

antisocial behavior seen in

heroin addicts (Nummenmaa et al 2018).

To partially explain the lack of desire for individuals with
persistent pain to socialize one must accept that
endorphins are a critical component of social bonding and
for day-to-day social connections (Inagaki et al 2016).
Ironically individuals with persistent pain would greatly
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benefit from maximizing their social support especially in
their times of need. To stimulate endogenous opioid
production, health care providers could prescribe a daily
dose of social connections.

Prescription options:
1) Join a community center program, e.g. cooking, painting,
pottery, dance or Yoga classes
2) Plan to meet a family or friend everyday for tea or coffee
in a public setting
3) Invite a few friends over for dinner at your home

Social Touching
Skin-to-skin contact has been shown to be vital for healthy
mental, emotional and physical development of various
animals and new born human infants (Dunbar 2010,
Hertenstein et al 2006).
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Social touching assists in maintaining the various
emotional human bonds ranging from intimate romantic
bonds to friendships (Suvilehto et al 2015). Not surprisingly
social touch is positively associated with greater positive
emotional sensations in closer relationships (Suvilehto et al
2015); therefore the degree of endorphin release
associated with social touching is purely based on the
individuals’ perspective of the experience when being
touched. When the social touch is perceived a nonthreatening and pleasing (non-sexual), endogenous opioids
are released enhancing the social experience
(Nummenmaa et al 2016).
In one study male subjects laid in a
positron emission tomography (PET)
scanner while their partners caressed
their bodies in a non-sexual fashion. The study revealed
that pleasurable social touch triggered increased μ-opioid
receptors availability in the cerebral cortex (Nummenmaa
et al 2016).

Primates and humans have evolved to crave the
endogenous opioid release associated with social touching
in order to maximize social boding and the likelihood of
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survival. Perhaps individuals who are deprived of adequate
and frequent social touch are at greater risk of dependency
on exogenous opioids as they lack the regular production
of endogenous opioids. The evolutionary positive emotions
associated with opioids are so strong that individuals do
not care if the opioid is endogenous or exogenous in its
origin; the human body will desperately crave it for its
survival. Ironically, long-term opioid therapy has been
associated with dissatisfaction with sex life and the
suppression of sexual desire (Birke et al 2018).
“Most humans strive for social contacts throughout their
lifespan, and lack of social contacts has significant
negative consequences for both psychological and somatic
health.” (Nummenmaa et al 2018)

https://vsco.co/tarajam
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Although impractical at the moment, perhaps physicians
will one day evaluate the risk of opioid addiction of an
individual based on the degree of social touching they
experienced as a child and the quality of social touching
they experience as adults on a daily basis.

To stimulate endogenous opioid
production, health care providers
could prescribe a daily dose of
pleasurable physical contact.

Prescription options:
1) Hug people you meet (if appropriate)
2) Hold the hand of a child or an elderly person
3) Participate in safe consensual physical intimacy

Music Therapy
Music is growingly being used for persistent pain
management, as it is inexpensive, with no adverse effects
and patients usually report positive experiences with it.
Music therapy has been shown to be beneficial to women
with fibromyalgia showing improvements in fatigue and
sleep quality (Demirbağ et al 2014, Alparslan et al 2016).
22

“Music therapy should be
suggested in pain
management for fibromyalgia
patients” (Alparslan et al 2016)

A systematic review and meta-analysis based on 14 RCTs
found that overall music reduced self-reported persistent
pain and depressive symptoms (Garza-Villarreal et al
2017). Interestingly music had greater positive effects
when the patient chose the music, compared to when the
researcher chose it as the music that is most beneficial for
the nervous system appears to be based on the individuals
own preference.

Studies have found that music plays a role in reducing both
acute and chronic pain as well as the anxiety and
depression linked to chronic pain (Guétin et al 2012, Roy et
al 2012, Siedliecki et al 2006). The benefits may be due to
several factors such as distraction, relaxation and/or
pleasure caused by listening to music. Endorphins have
also been shown to be critical to experiencing pleasurable
emotions evoked with music therapy (Mallik et al 2017).
The benefits of music may be seen within two weeks hence
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it is recommended that individuals with persistent pain to
actively listen to 20-60 minutes of 1-2 daily music sessions
for 14 days (Alparslan et al 2016, Guétin et al 2012).

To stimulate endogenous opioid production,
health care providers could prescribe a
daily dose of pleasurable music.

Prescription options:
1) Listen to 20 minutes of self-chosen music with
headphones with full concentration everyday
2) Have pleasant music in the background while cooking,
cleaning or before bedtime
3) Put music on and sing in the shower, everyday

Conclusion
With the exponential rise in the prescription of opioids and
the growing concern for the rise in over-doses and deaths
related to their use, health care providers must offer
alternative options for helping individuals coping with
severe persistent non-cancer pain. With the possibility of
developing OIH, focus must be on maximizing the
production of endogenous opioids to reduce the need for
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prescribed or illegally consumed exogenous opioids. Our
primary goal as health care providers must be to have
patients release their own opioids by minimizing their fears,
giving them reassurance and hope that they will improve
and by focusing on returning to meaningful functional
activities that bring joy into their lives. There is emerging
evidence supporting the analgesic benefits of participation
in activities which facilitate the opioidergic system. The
activities include participation in intense physical exercise,
self-selected daily life activities, social laughter, social
activities, social touching, and music therapy. It is
hypothesized that with the release of the endogenous
opioids, even if pain is not eliminated or immediately
reduced, the participation in enjoyable life activities may
reduce the suffering associated with persistent pain. This is
where we can end with an excellent quote.

“I don’t mind pain, so long as it
doesn’t hurt.” -Oscar Wilde
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