
Background: Although chronic pain is generally treated with pharmacological and surgical 
interventions, many patients still fail to reach adequate pain relief through these methods. Patients 
and providers have looked to complementary and alternative strategies for managing chronic pain 
due to these methods’ feasibility and cost-effectiveness and patients’ preferences for them. Some 
promising interventions for chronic pain include resistance training, fasting therapy, sauna therapy, 
and cryotherapy. 

Objectives: The purpose of this narrative review is to provide a scoping overview of the 
mechanisms, efficacy, and applications of infrequently studied interventions for chronic pain 
disorders.

Study Design: A narrative review of peer-reviewed literature examining the analgesic effects 
of 1) resistance training, 2) fasting therapy, 3) sauna therapy, and 4) cryotherapy on chronic pain.

Methods: In September 2023, the PubMed, Embase, and Google Scholar databases were 
reviewed to identify research on the effects of resistance training, fasting therapy, sauna therapy, 
and cryotherapy on chronic pain. Our selection included randomized control trials, cohort studies, 
cross-sectional trials, qualitative studies, and review articles.

Results: The mechanisms by which resistance training, fasting therapy, sauna therapy, and 
cryotherapy contribute to analgesia occur either in isolation or synergistically. The details of 
these mechanisms have yet to be fully elucidated, but they likely include central processes, 
peripheral mechanisms, neurotransmitters, nervous system activation, and mood enhancement. 
These modalities have shown promising results for a variety of chronic pain disorders, such as 
arthropathies, rheumatoid and rheumatoid-related conditions, and musculoskeletal conditions.

Limitations: This narrative review is not systematic in nature but is instead focused on providing 
an overview of the effects of the interventions on chronic pain disorders. Some of the studies 
included in this review are limited by their sample sizes, study periods, and lack of control groups 
for adequate comparison. Furthermore, many of the chronic pain conditions mentioned in this 
review lack investigations sufficient to suggest specific recommendation statements.

Conclusions: The experimental evidence that confirms the pain-alleviating properties of these 
therapeutic modalities is scarce and warrants further investigation. However, a substantial amount 
of work supports the use of these modalities in the multimodal and multidisciplinary managements 
of chronic pain disorders. Future work should continue to elucidate the relationships between 
chronic pain disorders and resistance training, fasting therapy, sauna therapy, and cryotherapy so 
that guidelines can be developed.
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CChronic pain is a significant public health 
issue that affects more than 30% of people 
worldwide. Clinically, the chronic pain diagnosis 

refers to any pain that persists for over 3 months due to 
failed treatment and/or the uncontrolled pathological 
process causing the pain (1). The Center for Disease 
Control and Prevention estimates that as many as 
40% of U.S. adults (100 million individuals) experience 
chronic pain (2). The most alarming and problematic 
aspect of chronic pain is the magnitude of patients 
who are treated unsuccessfully (3). The National Health 
Interview Survey 2019 longitudinal cohort trial reported 
that only 10.4% of people with chronic pain in 2019 
were living pain-free lives in 2020 (4), indicating that 
pain management strategies have been inadequate 
and leave significant room for improvement. 

Traditionally, chronic pain has been treated phar-
macologically with nonopioid medications, including 
nonsteroid anti-inflammatory drugs, muscle relaxants, 
antidepressants, and gabapentinoids. Minimally inva-
sive interventions (e.g., nerve blocks, injection therapy, 
radiofrequency ablation, spinal stimulator implants) 
have also been incorporated into pain management 
care plans. A report by the US Department of Health 
and Human Services that outlines important consider-
ations for chronic pain management (5) recommends 
a multidisciplinary approach, including complementary 
and alternative strategies (Table 1). In recent years, 
complementary and alternative approaches to chronic 

pain management have received newfound interest 
due to their feasibility, accessibility, cost-effectiveness, 
and perceived effectiveness as well as chronic pain pa-
tients’ preferences for them.

There are several lifestyle interventions that are 
less frequently reported as therapeutic in the context of 
chronic pain management, such as resistance training, 
fasting therapy, sauna therapy, and cryotherapy. These 
interventions have been utilized by individuals and cli-
nicians in promoting good health, achieving longevity, 
protecting against disease, and managing chronic con-
ditions. Although these modalities have been around 
for centuries, some are just beginning to be evaluated 
in the context of chronic pain management.

The purpose of this review is to provide a narrative 
overview of the analgesic mechanisms and therapeutic 
applications of resistance training, fasting therapy, 
sauna therapy, and cryotherapy in chronic pain man-
agement. For each of these interventions, this study 
will comment on plausible mechanisms that govern its 
analgesic benefits and follow this commentary with an 
overview of the most recent literature about the ap-
plication of the therapy to chronic pain disorders. We 
hope that this narrative review will provide readers 
with 1) an overview of the clinical applications and ben-
efits of these adjunctive pain management therapies 
and 2) an introduction to the analgesic mechanisms 
reported with these modalities. By addressing these 
goals, this narrative review will guide understanding 
of these interventions in the context of chronic pain 
management.

Methods

Search Strategy
Knowing the scarcity of information available on 

the aforementioned therapeutic interventions in the 
context of chronic pain disorders and the variations in 
how these therapies are implemented, the authors de-
cided that a narrative review would serve readers best 
and be most suitable for publication (6). We conducted 
a wide-ranging literature review that addressed the 
mechanisms and outcomes of these therapeutic inter-
ventions in chronic pain disorders. The following search 
engines and electronic databases were accessed for 
articles published up to September 2023: MEDLINE (ac-
cess via PubMed), Embase, and Google Scholar. Using 
Boolean operators and MeSH terms, we entered the 
following search terms into each database with various 
phrase inputs: chronic pain, pain management, pain 

Table 1. Summary of  best practices for pain management 
as reported by the U.S. Department of  Health and Human 
Services.

Pain Management Best Practices*

An individualized approach to diagnosis and treatment with 
emphasis on establishing a therapeutic alliance.

Multidisciplinary approach utilizing one or more treatment 
modalities guided by a biopsychosocial model of care

•	 Medication
•	 Restorative therapy
•	 Interventional approaches
•	 Behavioral approaches
•	 Complementary and integrative approaches†

Consideration for special populations, stigmas, barriers to care, and 
risk assessment

Provide education to patients, families, caregivers, clinicians, and 
policymakers about chronic pain and its treatment

Mitigate unnecessary opioid use

*Pain management best practices as stated by a 2019 U.S. Department 
of Health and Human Services report (5).
†Including resistance training, fasting therapy, sauna therapy, and 
cryotherapy.
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tolerance, resistance training, exercise therapy, fasting 
therapy, dietary fasting, heat therapy, sauna therapy, 
cold therapy, and cryotherapy. All the papers obtained 
by our search strategy were individually reviewed for 
their content and relevance to the aims of this review. 
We also read additional papers that came up as the 
most relevant in the respective references of the above 
articles.

Articles that met the inclusion criteria were: (1) 
randomized controlled trials, observational cohort 
studies, cross-sectional trials, or qualitative studies that 
addressed the study aims; (2) original studies or a re-
view articles that provided context for or explanations 
of the pain-alleviating properties of those therapeutic 
interventions in chronic pain disorders; (3) accessible 
in the English language; (4) focused on adult chronic 
pain populations; and (5) descriptive of relevant out-
come measures (e.g., pain severity, pain medication 
reliance, disease symptomatology, disease-specific 
activity scores). Articles were excluded if they (1) were 
not available in the English language; (2) did not re-
port on pain-related parameters; or (3) did not attempt 
to clearly describe the therapeutic intervention used 
(e.g., type of exercise training, dietary protocol, heat 
therapy, or cold therapy).

Results

Resistance Training as an Analgesic Therapy
Resistance training, also known as strength train-

ing, is a form of physical activity in which muscle fibers 
shorten and contract against either a static or dynamic 
resistance. This mechanical work provides a stimulus to  
tissues, including skeletal muscle, tendons, ligaments, 
and bones, causing distinct changes in the functional 
and architectural properties of the involved structure. 
Although the origins of the utility of resistance training 
are deeply rooted in physical performance contexts, the 
application of this modality has also been extended as 
a therapeutic intervention for promoting longevity, op-
timizing health, maintaining psychological well-being, 
and treating disease. Now, resistance training has been 
applied for the management of chronic pain disorders 
(Fig. 1). 

The mechanisms by which resistance training 
and all other modalities discussed in this review exert 
analgesia are not fully understood and are likely mul-
tifactorial (Fig. 2). Although the proposed analgesic 
mechanisms for each modality are, to reiterate, mul-
tifactorial, relief from each chronic pain pathology 

may possibly be achieved through a mechanism that is 
specific to the disease entity. Experimental trials have 
demonstrated that neurotransmitters (e.g., beta-en-
dorphin, met-enkephalin, substance P, ATP, cytokines) 
(7-9), androgen receptor activation (10), the peripheral 
immune system (11), and central processes are likely im-
plicated during resistance training. A related important 
consideration is that among chronic pain patients who 
exercise, improvements in psychological well-being 
seem to correlate with those in pain tolerance. The 
benefits of exercise on chronic pain likely have some 
relationship to the reported improvements in mood, 
depression, self-image, and behavior that occur with 
exercise therapies (12). It is impossible to distinguish 
the relative contributions these factors may have to 
exercise-induced analgesia in patients with chronic 
pain disorders. Therefore, the influence of these factors 
should be considered in the context of the aforemen-
tioned biological mechanisms. 

Across various activity levels and age groups, 
patients with a plethora of musculoskeletal patholo-
gies are reported to experience pain alleviation with 
resistance training. Patients who have chronic low back 
pain see improvements in pain, quality of life, and 
pain-related disability (13-15) when the individuals af-
fected by the condition engage in structured resistance 
training protocols, and this benefit appears to be dose-
dependent (16). Similarly, there is substantial evidence 

Fig. 1. Representation of  best practices for treating chronic 
pain disorders with multimodal approaches, which can 
incorporate complementary therapeutic interventions such 
as resistance training, fasting therapy, sauna therapy, and 
cryotherapy. Includes spinal cord injuries, dysmenorrhea, 
migraine-type headaches, tension-type headaches, chronic 
fatigue syndrome, and complex regional pain syndrome.
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supporting the analgesic properties of resistance train-
ing for persons with chronic ergonomic-related pain, 
such as pain in the neck (17,18) and upper extremities 
(19). The most well-established pain-alleviating effect 
resistance training has on musculoskeletal pathologies 
is observed in patients with osteoarthritis. Specifically, 
significant improvements in pain scores have been re-
ported by patients with knee osteoarthritis who engage 
in structured resistance training regimens across vari-
ous training designs (e.g., length of training, isometric 
vs. dynamic resistance training) (20,21). The analgesic 
benefits conferred by resistance training for these indi-
viduals have been well-characterized and summarized 
in high-quality reviews within the literature (22,23).

The analgesic benefit seen with resistance training 
also extends to patients with diseases of autoimmune 
etiology, including fibromyalgia and rheumatoid arthri-
tis. Fibromyalgia and rheumatoid arthritis are chronic 
pain pathologies studied extensively in the context 
of resistance training, with a variety of experimental 
designs, control groups, and concurrent therapies (e.g., 
aerobic therapy, flexibility training). Despite these ex-
perimental variations, resistance training consistently 
provides analgesic benefits to these patient popula-
tions in the form of reductions in pain severity and pain 

medication reliance (24-29). Notably, while training is 
no more efficacious in producing analgesia than are 
other exercise modalities in some trials, these results 
are still particularly relevant for patients who are un-
able or unwilling to participate in endurance exercise 
but wish to obtain pain alleviation. 

Finally, resistance training has been investigated 
for its potential analgesic properties in patients with 
other chronic pain disorders, including migraine-type 
headaches (30), spinal cord injuries (31), polymyositis, 
and dermatomyositis (32). Although less investigated 
and with studies of much smaller sample sizes, these 
chronic pain pathologies appear to also be positively 
affected by resistance training, with studies reporting 
reduced pain severity and pain symptoms among af-
flicted individuals. 

The effects of resistance training and other ex-
ercise therapies on chronic pain have been well sum-
marized by other researchers (23,29,33-40) (Table 2). 
Overall, when resistance training with appropriate ex-
ercise parameters is applied to chronic pain conditions, 
individuals are likely to experience improvements in 
pain and pain-related symptoms. For the chronic dis-
ease processes described above, the available literature 
provides no conclusive evidence for which of resistance 

Fig. 2. Schematic representation of  the various pain-signaling mechanisms implicated by resistance training, fasting therapy, 
sauna therapy, and cryotherapy.



www.painphysicianjournal.com 	 15

Complementary Treatments for Chronic Pain

Ta
bl

e 
2.

 S
um

m
ar

y 
of

 h
ig

h-
qu

al
it

y 
re

vi
ew

 a
rt

ic
le

s 
re

po
rt

in
g 

on
 th

e 
pa

in
-a

lle
vi

at
in

g 
ef

fe
ct

s 
of

 re
si

st
an

ce
 tr

ai
ni

ng
 o

n 
pa

ti
en

ts
 w

it
h 

ch
ro

ni
c 

pa
in

 d
is

or
de

rs
.

St
ud

y
St

ud
y 

Ty
pe

In
te

rv
en

ti
on

N
um

be
r 

of
 T

ri
al

s
Ch

ro
ni

c 
Pa

in
 D

is
or

de
rs

 
D

is
cu

ss
ed

St
ud

y 
G

oa
ls

Co
nc

lu
si

on
s

Bo
tta

 et
 al

 
(4

0)
N

ar
ra

tiv
e 

re
vi

ew
Re

sis
ta

nc
e t

ra
in

in
g

8

Fi
br

om
ya

lg
ia

, lo
w

 b
ac

k 
pa

in
, a

xi
al,

 d
ia

be
te

s-
re

lat
ed

 
m

us
cu

lo
sk

ele
ta

l p
ai

n,
 

sp
on

dy
lo

ar
th

rit
is,

 ca
nc

er
-

tre
at

m
en

t i
nd

uc
ed

 p
ai

n,
 

pe
rs

ist
en

t p
ai

n 
fo

llo
w

in
g 

tra
um

a, 

Es
ta

bl
ish

 th
e e

ffe
ct

s o
f h

ig
h-

in
te

ns
ity

 in
te

rv
al

-b
as

ed
 

re
sis

ta
nc

e t
ra

in
in

g 
(H

IIT
), 

us
ed

 ei
th

er
 in

 is
ol

at
io

n 
or

 in
 

co
nj

un
ct

io
n 

w
ith

 o
th

er
 ex

er
cis

e 
th

er
ap

ie
s, 

on
 ch

ro
ni

c p
ai

n 
co

nd
iti

on
s

Lo
w

-q
ua

lit
y e

vi
de

nc
e s

up
po

rts
 th

e a
na

lg
es

ic
 

ef
fe

ct
s o

f H
IIT

 o
n 

ch
ro

ni
c p

ai
n 

di
so

rd
er

s. 
M

or
e 

hi
gh

-e
vi

de
nc

e t
ria

ls 
ar

e n
ee

de
d 

to
 st

re
ng

th
en

 th
is 

su
pp

or
t.

Bu
sc

h 
et

 al
 

(3
3)

C
oc

hr
an

e 
Re

vi
ew

Re
sis

ta
nc

e t
ra

in
in

g
5

Fi
br

om
ya

lg
ia

Ev
alu

at
e a

nd
 p

ot
en

tia
l b

en
ef

its
 

(e
.g

., p
ai

n 
re

lie
f)

 o
r h

ar
m

s 
as

so
ci

at
ed

 w
ith

 re
sis

ta
nc

e 
tra

in
in

g 
in

 ad
ul

t f
ib

ro
m

ya
lg

ia
 

pa
tie

nt
s

M
od

er
at

e-
 an

d 
m

od
er

at
e-

to
-h

ig
h-

in
te

ns
ity

 
re

sis
ta

nc
e t

ra
in

in
g 

ex
er

cis
e i

m
pr

ov
ed

 p
ai

n 
in

 
fib

ro
m

ya
lg

ia
 p

at
ie

nt
s. 

Th
er

e w
as

 lo
w

-q
ua

lit
y 

ev
id

en
ce

 su
pp

or
tin

g 
th

e s
up

er
io

rit
y o

f a
er

ob
ic

 
tra

in
in

g 
to

 re
sis

ta
nc

e t
ra

in
in

g 
in

 al
lev

iat
in

g 
pa

in
. 

Lo
w

-q
ua

lit
y e

vi
de

nc
e a

lso
 su

gg
es

te
d 

th
e s

up
er

io
rit

y 
of

 re
sis

ta
nc

e t
ra

in
in

g 
ov

er
 fl

ex
ib

ili
ty

 tr
ai

ni
ng

 in
 

al
lev

iat
in

g 
pa

in
.

N
els

on
 et

 
al

 (3
4)

Li
te

ra
tu

re
 

re
vi

ew
Re

sis
ta

nc
e t

ra
in

in
g

11
Fi

br
om

ya
lg

ia

D
et

er
m

in
e i

f f
ib

ro
m

ya
lg

ia
 

pa
tie

nt
s c

an
 en

ga
ge

 in
 en

ou
gh

 
m

us
cle

-s
tre

ng
th

en
in

g 
ac

tiv
iti

es
 

to
 o

bt
ai

n 
pa

in
 re

lie
f t

hr
ou

gh
 

re
sis

ta
nc

e t
ra

in
in

g 

Re
sis

ta
nc

e t
ra

in
in

g-
ba

se
d 

m
us

cle
 st

re
ng

th
en

in
g 

w
as

 sa
fe

 an
d 

ef
fe

ct
iv

e i
n 

eli
cit

in
g 

pa
in

 re
du

ct
io

n 
in

 
fib

ro
m

ya
lg

ia
 p

at
ie

nt
s, 

es
pe

ci
al

ly
 w

he
n 

th
e e

xe
rc

ise
 

pr
og

ra
m

m
in

g 
pr

og
re

ss
ed

 fr
om

 lo
w

 in
te

ns
iti

es
. 

Tu
rn

er
 et

 
al

 (2
3)

Sy
ste

m
at

ic
 

re
vi

ew
Re

sis
ta

nc
e t

ra
in

in
g

12
O

ste
oa

rt
hr

iti
s

D
et

er
m

in
e i

f r
es

ist
an

ce
 

tra
in

in
g 

af
fe

ct
s p

ai
n 

to
ler

an
ce

 in
 p

at
ie

nt
s w

ith
 

kn
ee

 o
ste

oa
rt

hr
iti

s a
nd

 
re

po
rt 

on
 an

y d
os

e-
re

sp
on

se
 

re
lat

io
ns

hi
ps

 th
at

 m
ig

ht
 ex

ist

Re
sis

ta
nc

e t
ra

in
in

g 
im

pr
ov

es
 p

ai
n 

pe
rc

ep
tio

n 
in

 
pa

tie
nt

s w
ith

 k
ne

e o
ste

oa
rt

hr
iti

s. 
A

lth
ou

gh
 th

e 
lar

ge
st 

ef
fe

ct
 si

ze
s w

er
e o

bs
er

ve
d 

w
ith

 tr
ia

ls 
of

 
at

 le
as

t 2
4 

se
ss

io
ns

 ac
ro

ss
 8

-1
2 

w
ee

ks
’ d

ur
at

io
n,

 
no

 o
pt

im
al

 ex
er

cis
e d

os
e (

in
te

ns
ity

, r
ep

et
iti

on
s, 

fre
qu

en
cy

) w
as

 fo
un

d.

La
th

am
 et

 
al

 (2
2)

M
et

a-
an

aly
sis

Re
sis

ta
nc

e t
ra

in
in

g
8

O
ste

oa
rt

hr
iti

s 

Su
m

m
ar

ize
 th

e p
ot

en
tia

l 
be

ne
fit

s o
f p

ro
gr

es
siv

e 
re

sis
ta

nc
e t

ra
in

in
g 

in
 o

ld
er

 
ad

ul
ts 

w
ith

 o
ste

oa
rt

hr
iti

s

Re
sis

ta
nc

e t
ra

in
in

g 
eli

cit
ed

 a 
sig

ni
fic

an
t r

ed
uc

tio
n 

in
 

pa
in

 (M
D

 =
 −

0.
35

, 9
5%

 C
I: 

−0
.5

2,
 −

0.
18

, P
 <

 0
.0

01
). 

Th
es

e r
es

ul
ts 

in
di

ca
te

 th
at

 st
re

ng
th

 tr
ai

ni
ng

 sh
ou

ld
 

be
 u

til
ize

d 
by

 el
de

rly
 p

at
ie

nt
s w

ith
 o

ste
oa

rt
hr

iti
s.

N
au

gl
e e

t 
al

 (3
7)

M
et

a-
an

aly
sis

Re
sis

ta
nc

e T
ra

in
in

g
4

Sh
ou

ld
er

 m
ya

lg
ia

, 
fib

ro
m

ya
lg

ia

Ev
alu

at
e t

he
 ef

fe
ct

s o
f 

re
sis

ta
nc

e t
ra

in
in

g 
(e

.g
., 

iso
m

et
ric

 ex
er

cis
e)

 o
n 

ex
er

cis
e-

in
du

ce
d 

hy
po

al
ge

sia
 in

 ch
ro

ni
c 

pa
in

 p
op

ul
at

io
ns

Re
sis

ta
nc

e t
ra

in
in

g 
re

du
ce

d 
pa

in
 p

er
ce

pt
io

n 
in

 
pa

tie
nt

s w
ith

 sh
ou

ld
er

 m
ya

lg
ia

. H
ow

ev
er

, t
he

se
 

im
pr

ov
em

en
ts 

w
er

e n
ot

 re
ve

rs
ed

 in
 fi

br
om

ya
lg

ia
 

pa
tie

nt
s. 

Ac
ro

ss
 al

l c
hr

on
ic 

pa
in

 co
nd

iti
on

s, 
th

e 
av

er
ag

e e
ffe

ct
 si

ze
 o

f i
so

m
et

ric
 re

sis
ta

nc
e t

ra
in

in
g 

w
as

 0
.4

0 
(S

D
 =

 1
.4

3)
.

G
ro

ss
 et

 al
 

(3
5)

C
oc

hr
an

e 
re

vi
ew

Va
rio

us
 ex

er
cis

e 
co

nd
iti

on
s (

re
sis

ta
nc

e 
tra

in
in

g,
 ae

ro
bi

c e
xe

rc
ise

, 
fle

xi
bi

lit
y t

ra
in

in
g,

 
m

in
df

ul
ne

ss
, f

ee
db

ac
k 

ex
er

cis
es

)

27
Ch

ro
ni

c n
ec

k 
pa

in

To
 ac

ce
ss

 th
e e

ffe
ct

iv
en

es
s o

f 
va

rio
us

 ex
er

cis
e t

he
ra

pi
es

 o
n 

pa
in

 an
d 

ot
he

r m
ec

ha
ni

ca
l 

ne
ck

 d
iso

rd
er

 d
ise

as
e 

pa
ra

m
et

er
s

U
pp

er
-e

xt
re

m
ity

 re
sis

ta
nc

e t
ra

in
in

g 
ha

d 
a 

m
od

er
at

e-
to

-la
rg

e p
os

iti
ve

 ef
fe

ct
 o

n 
ch

ro
ni

c n
ec

k 
pa

in
 th

at
 b

eg
an

 im
m

ed
iat

ely
 af

te
r t

he
 tr

ea
tm

en
t 

an
d 

pe
rs

ist
ed

 at
 th

e s
ho

rt-
te

rm
 fo

llo
w

-u
p.

 T
he

 
ut

ili
za

tio
n 

of
 sp

ec
ifi

c s
tre

ng
th

en
in

g 
re

sis
ta

nc
e 

ex
er

cis
es

 fo
r c

hr
on

ic 
ne

ck
 p

ai
n,

 ce
rv

ico
ge

ni
c 

he
ad

ac
he

, a
nd

 ra
di

cu
lo

pa
th

y m
ay

 b
e b

en
ef

ic
ia

l, 
es

pe
ci

al
ly

 in
 th

e c
on

te
xt

 o
f o

th
er

 ex
er

cis
e m

od
al

iti
es

.



Pain Physician: January/February 2025 28:11-23

16 	 www.painphysicianjournal.com

training’s analgesic mechanisms 
govern pain relief. As with the other 
nonpharmacological therapeutic mo-
dalities discussed below, chronic pain 
pathologies appear to be best used 
as part of a multimodal approach to 
pain management.

Analgesic Properties of Fasting 
Therapy in Chronic Pain 
Disorders

The dietary restriction of energy 
consumption despite adequate ac-
cess to food resources (also known 
as fasting) is another therapeutic 
intervention that shows promise as 
a pain-modulating therapy. During 
periods of fasting, cellular, genetic, 
and physiological changes occur that 
allow the body to switch from a state 
of energy consumption to a state of 
energy conservation. As an interven-
tion, fasting therapies have been 
utilized and investigated in a myriad 
of clinical diseases. While fasting 
therapy has been used prophylacti-
cally as a modality to protect against 
the occurrence of disease processes 
(e.g., metabolic syndrome, diabetes), 
it has also been used therapeutically 
as a treatment for ongoing disease 
states, including chronic pain. 

As with resistance training, the 
mechanisms that govern the clinical 
health benefits observed with fasting 
therapies are largely unknown and 
likely multifactorial. Fasting therapy 
induces biochemical changes that 
maintain cell integrity, reduce oxida-
tive stress, and slow cellular aging 
(41), and these responses in part ex-
plain the benefits seen with both pain 
and non-pain-related processes (e.g., 
cancer treatment and prevention, 
endocrine pathologies, autoimmune 
processes, mood disorders). However, 
2 implicated mechanisms are likely 
to explain the analgesia observed 
with fasting therapy—the therapy 
may work indirectly through mood-St
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enhancing effects and directly through alterations in 
pain signaling and perception (41). The pain-processing 
changes that occur with fasting therapy are linked to 
neurotransmitters (e.g., endogenous endorphins, neu-
ropeptide Y) (42,43), serotonin availability (44), and 
ketone bodies (45). It is plausible that the cumulative 
analgesic effect of these neurotransmitters contributes 
to pain modulation in the chronic pain pathologies de-
scribed below. However, conclusions cannot be made as 
to which of these neurotransmitters bear the greatest 
importance for each pain process.

Analgesic Properties of Fasting Therapy in 
Chronic Disease Processes

The chronic pain pathology that has shown the 
most promising improvements with fasting therapy is 
rheumatoid arthritis. Numerous randomized control 
trials have reported improvements in pain scores and 
pain medication reliance among rheumatoid arthritis 
patients who complete fasting therapy regimens, sup-
porting the hypothesis that this therapy has analgesic 
effects on this population (46,47). Case reports in the 
literature further corroborate these antinociceptive 
claims (48). The results of additional fasting therapy 
investigations in rheumatoid arthritis populations have 
been well summarized (49,50) and further evidence the 
pain-alleviating properties of this therapeutic modal-
ity. The influence of fasting therapy on arthropathies 
also applies to osteoarthritis of various locations, with 
studies demonstrating reduced pain severity, decreased 
pain medication reliance, and improvements in articular 
function and overall symptomatology (51). Available 
literature also focuses on the weight-sparing effects of 
fasting therapy for patients with osteoarthritis and the 
accompanying pain they perceive. A review by Babu et 
al states (52) that intermittent fasting should be utilized 
as a strategy for obese patients with knee osteoarthritis 
due to the interaction of weight, inflammation, degen-
erative changes, and pain associated with this pathology.

Chronic fluctuating pain disorders seen most com-
monly in women, such as fibromyalgia and dysmenor-
rhea, also appear to benefit from multidisciplinary pain 
approaches that include the use of fasting therapy. 
Specifically, these chronic pain pathologies were shown 
to have significant short-term improvements in pain 
perception, mood changes, and answers given on 
disease-specific impact questionnaires (53,54).

The data presented on these chronic pain disorders 
here and in high-quality reviews on this topic suggest 
that fasting therapy may have an adjunctive role in 

treating pain (41,49,50,52). Traditional and integrative 
treatment strategies utilized for these disorders should 
consider incorporating fasting therapy when appropri-
ate. The work thus far is promising and highlights the 
value of this cost-effective, accessible intervention as 
part of a multimodal approach to pain management.

Sauna Therapy as a Modality for Modifying 
Pain in Chronic Disease

For over a century, saunas have been used as a 
therapeutic intervention for maintaining good health 
and treating a myriad of diseases. Sauna therapy is a 
type of spa therapy that broadly refers to the appli-
cation of a significant amount of heat in a fixed en-
vironment. This heat application can be coupled with 
immediate cold-water exposure. Sauna therapy and its 
physiological and therapeutic effects on the body have 
been researched extensively, with observations made 
on how the therapy affects cardiovascular, metabolic, 
respiratory, hormonal, and nervous-system responses. 

The analgesic properties of sauna therapy 
are likely mediated through increased levels of 
β-endorphins. Within the literature, consistent 
increases in β-endorphins after sauna therapy are re-
ported (55,56). Further evidence supporting the causal 
relationship between sauna therapy and β-endorphin 
levels comes from experimental trials on chronic drug 
users. When cocaine addicts were subjected to thermal 
stress via sauna therapy, they did not achieve observ-
able increases in their adrenocorticotropic hormone/β-
endorphin levels (57). This finding indicates that sauna 
therapy is related to the neuroendocrine control of the 
pituitary gland and that this relationship is ameliorated 
when neuroendocrine signaling is disrupted. The direct 
mechanisms by which sauna therapy elicits changes 
in β-endorphin levels have not been stated in the lit-
erature and warrant investigation. If other mechanisms 
govern this pain-alleviating benefit, they have yet to be 
identified or elucidated within the literature.

Sauna therapy has beneficial pain-alleviating ef-
fects on rheumatological processes. Numerous investiga-
tions into the analgesic properties of sauna therapy on 
patients with fibromyalgia have been completed, with 
most showing significant improvements in pain thresh-
old from baseline values (58) that may be present for as 
long as 6 months after the intervention (59). Pain related 
to rheumatoid arthritis has been reported to be amelio-
rated through sauna therapy, as evidenced by marked 
improvements in pain tolerance upon exposure to heat 
therapy, with many patients reporting relief upon im-
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mediate exposure to said therapy (40% of rheumatoid 
arthritis patients) and immediately upon post-heat cool-
ing (39%) (60). These analgesic properties appear similar 
to those observed when this form of therapy is given 
to patients with ankylosing spondylitis (61). The results 
of these studies indicate that the analgesic properties 
of sauna therapy are applicable to patients with rheu-
matological conditions and should be incorporated into 
multimodal pain treatment plans for these patients. 

Chronic fatigue syndrome’s association with 
pain has also subjected it to investigation with sauna 
therapy. A case report describes 2 patients with chronic 
fatigue syndrome who were unsuccessful in treating 
their symptoms with prednisone therapy and sought al-
ternative treatment methods (62). In as few as 15 to 25 
daily sessions during an inpatient stay, these patients 
reported a dramatic improvement in their pain symp-
toms, demonstrating the potential analgesic effects 
of sauna therapy in this pathological process. Another 
report in the literature of 11 patients with chronic fa-
tigue syndrome yielded similar improvements in pain in 
response to sauna therapy (63). These pain-alleviating 
findings are also appreciable in the context of other 
chronic pain disorders, including chronic tension-type 
headaches (64) and type II diabetes mellitus (65).  
Significant improvements in pain scores and quality-
of-life measures were observed in patients with these 
conditions.  

The efficacy of sauna therapy as part of a multi-
disciplinary inpatient treatment plan has been evalu-
ated in individuals who have experienced chronic pain 
for over 6 months (66). When patients participated in 
sauna therapy in conjunction with rehabilitative mo-
dalities, said patients experienced significantly greater 
improvements in pain-related behavior. A remark-
able finding from this study showed that at a 2-year 
follow-up, 77% of patients who received sauna therapy 
returned to work, compared to 50% of patients in the 
control group. These results indicate that although a 
multimodal approach to managing chronic pain is ben-
eficial and should be employed, sauna therapy appears 
to confer benefits that adjunctively further improve 
pain tolerance. The findings provide additional evi-
dence of the importance of multimodal approaches to 
pain management and the inclusion of complementary 
therapies as part of this strategy.

The evidence shown by these studies demonstrates 
the clinical utility of sauna therapy as a therapeutic 
modality for various chronic pain disorders. Review 
articles on sauna therapies further establish the role of 

this intervention in chronic pain disorders (67). While 
more work is needed to determine the analgesic action 
of sauna therapy, this pathway likely largely involves 
β-endorphins for all the described chronic pain pro-
cesses. Given the advantageous risk-to-reward ratio 
of sauna therapy, patients with chronic pain disorders 
should currently consider incorporating this therapy as 
an adjunctive treatment for their pain. 

Cryotherapy Reduces the Chronic Pain 
Burden in Distinct Disease Processes

Of the complementary pain management modali-
ties discussed in this review, cold therapy has the lon-
gest-standing history, originating as long ago as 3,500 
B.C. (68). Since then, cold therapies have been utilized 
for treating a myriad of physical conditions both related 
and unrelated to chronic pain. In recent literature, cold 
therapy has become synonymous with cryotherapy, an 
umbrella term that encompasses varying methods of 
inducing physiological temperature reductions, includ-
ing cold-water immersion, whole-body cooling, and 
ice therapy (69). Although these methods vary in their 
modes of cold transmission, exposure times, required 
apparatuses, and cooling efficiencies, they collectively 
enact a cascade of physiological changes that have 
been used prophylactically and therapeutically to ad-
junctively treat acute and chronic forms of a plethora 
of pain conditions.

Cryotherapies induce a cascade of physiological 
changes that may account for the modalities’ analgesic 
properties either separately or synergistically. There 
are prominent alterations to blood flow patterns and 
inflammatory pathways that contribute in part to pain 
alleviation. Specifically, an anti-inflammatory state 
is promoted through microvascular vasoconstriction, 
the slowing of metabolic processes, the mitigation of 
inflammatory cytokine and myokine responses, and 
the dampening of inflammatory signals. However, the 
precise mechanism by which cryotherapies induce anal-
gesia is multifactorial, with contributions likely coming 
from reduced nerve conduction velocity, closed pain 
gates (see the pain gate theory), nociceptor inhibition, 
reduced skeletal muscle activity, and diminishment of 
the activity of metabolic enzymes (70-72). Hormones 
also appear to influence cryotherapy-related pain pro-
cessing, with both attenuated histamine responses (73) 
and elevated norepinephrine levels (74) observed after 
repetitive cold exposure therapies. The likeliest contrib-
uting mechanism is the inhibition of the descending 
central nervous system via the release of β-endorphins, 
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since this finding has been observed in multiple cryo-
therapy investigations (69). Although any one of the 
chronic pain pathologies described below may be af-
fected by one or multiple analgesic properties, more 
work is needed to improve our understanding of these 
relationships.

Within the literature, cryotherapy has been shown 
to reduce the pain burden in chronic pain disease pro-
cesses. These cooling strategies offer analgesic benefits 
to patients with a variety of chronic pain pathologies 
of musculoskeletal etiology, including chronic low back 
pain. Specifically, individuals with chronic low back pain 
are reported to experience significant improvements in 
their pain scores (75,76) after as few as 4 cryotherapy 
sessions (77). Similar benefits are conferred to subjects 
with arthropathies. When used for treating osteoarthri-
tis, cryotherapies are reported to significantly reduce 
both pain scores and pain medication reliance across 
multiple cryotherapy regimens (78,79). Cryotherapy 
was not only effective in reducing the pain associated 
with those arthropathies but also in decreasing the 
synovial levels of pro-inflammatory mediators (80), 
including prostaglandin-E2, nuclear factor kappa B, 
interleukin-6, interleukin-1β, and vascular endothelial 
growth factor. Similar investigations have been applied 
to other inflammatory arthropathies, including gout. 
Randomized control trials in the literature demonstrate 
evidence of pain score improvements in gout patients 
after as little as one week of a cryotherapy intervention 
(81,82). Another arthropathy that appears to benefit 
from cryotherapy is rheumatoid arthritis, with many 
studies reporting significant improvements in patients’ 
pain scores across multiple cryotherapy methods 
(83,84). Notably, these analgesic benefits persisted for 
up to 3 months when used in conjunction with tradi-
tional multimodal therapy (85). Although these trials 
present consistent findings, future investigations are 
warranted, since more evidence is needed to support 
the interpretation that cryotherapy has analgesic prop-
erties in the multimodal management of arthritic pain.

The application of ice therapy may also be appli-
cable to rheumatic diseases, including fibromyalgia, an-
kylosing spondylitis, and psoriatic arthritis. Analgesia is 
reported to persist for up to 24 hours after cryotherapy 
in fibromyalgia patients (86). Patients with ankylosing 
spondylitis are reported to experience similar pain al-
leviation, which is evidenced by the reports of dramatic 
reductions in pain intensity when cryotherapy is used 
in conjunction with kinesiotherapy (87). A study by 
Metzger et al (88) evaluating the analgesic effects of 

cryotherapy on patients with chronic pain caused by 
various rheumatic pathologies (fibromyalgia, ankylos-
ing spondylitis, and RA) found significant improve-
ments in pain that lasted for up to 90 minutes after 
therapy. Lastly, the literature also provides a case re-
port of a single patient with psoriatic arthritis (89) who 
completed 13 sessions of whole-body cooling and expe-
rienced an objective improvement in pain perception. 

Overall, the evidence provided here shows poten-
tial for cryotherapy’s ability to exert significant clinical 
analgesic effects in diseases that are degenerative and 
rheumatic. Cryotherapy appears to have value when 
incorporated as part of multimodal pain manage-
ment plans for the chronic pain disorders discussed 
here. Cryotherapies demonstrate promise due to their 
feasibility of completion (cold-water immersion, ice 
therapy), their ease of access, their minimal medical 
input, and their cost-effective value. 

Discussion

Resistance training, fasting therapy, cryotherapy, 
and sauna therapy function as significant tools of the 
management of chronic pain disorders because these 
therapies modulate pain signaling and subsequently 
promote pain tolerance. These analgesic properties are 
mediated by an abundance of mechanisms, which in-
clude neurotransmitters (e.g., β-endorphins, serotonin, 
endocannabinoids), hormones (e.g., norepinephrine), 
central modulation, the immune system, cellular 
adaptations, and neuronal alterations. Enhanced psy-
chological well-being also plays a role, and there may 
be a myriad of mechanisms yet to be fully elucidated. 
The aforementioned therapeutic interventions act on 
various points within pain-signaling pathways and are 
likely to induce pain tolerance separately or synergisti-
cally. The experimental evidence that confirms the con-
tributions of these mechanisms is scarce and warrants 
further investigation. Such investigations should focus 
on the relative contributions of these mechanisms to 
pain tolerance in addition to prioritizing the discovery 
of mechanisms yet to be considered.

The therapeutic modalities discussed here have 
been applied uniquely to various chronic pain disorders. 
These therapies appear to have influence on the man-
agement of the chronic pain involved in arthropathies 
(e.g., osteoarthritis, gout), rheumatoid and rheumatoid-
related conditions (e.g., rheumatoid arthritis, fibromyal-
gia, ankylosing spondylitis), spinal cord injuries, chronic 
headaches (e.g., migraines and tension-types), diabetes, 
and musculoskeletal conditions (e.g., chronic low back 
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