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CHAPTER OBJECTIVES

After reading this chapter, the reader will be able to do the following:

• Describe the history of the use of physical agents in medicine and

rehabilitation.

• Explain the role of physical agents as components of rehabilitation

intervention.

• Use evidence to guide the integration of physical agents within

rehabilitation.

• Use physical agents in rehabilitation within different health care

delivery systems.

History of Physical Agents in 
Medicine and Rehabilitation

Physical agents have been a component of medical and reha-
bilitative treatment for many centuries and are used across a 
wide variety of cultures. Ancient Romans and Greeks used 
heat and water to maintain health and to treat various mus-
culoskeletal and respiratory problems, as evidenced by the 
remains of ancient bathhouses with steam rooms and pools 
of hot and cold water still present in many major Roman and 
Greek cities.1 e benets from soaking and exercising in hot 
water regained popularity in the late 19th century with the 
advent of health spas in Europe in areas of natural hot 
springs. Today, the practices of soaking and exercising in 
water continue to be popular throughout the world because 
water provides resistance and buoyancy, allowing the devel-
opment of strength and endurance while reducing weight 
bearing on compression-sensitive joints.

Othr historial appliations of physial agnts inlud 
th us of ltrial torpdo sh in approximatly 400 bce
to trat hadahs and arthritis y applying ltrial shoks 
to th had and ft. Amr was usd in th 17th ntury to 
gnrat stati ltriity to trat skin disass, inamma-
tion, and hmorrhag.2 Rports from th 17th ntury 

dsri th us of hargd gold laf to prvnt sarring from 
smallpox lsions.3

Bfor th widsprad availaility of antiiotis and -
tiv analgsi and antiinammatory drugs, physial agnts 
wr ommonly usd to trat inftion, pain, and inamma-
tion. Sunlight was usd for th tratmnt of turulosis, 
on and joint disass, and drmatologial disordrs and 
inftions. Warm Epsom salt aths wr usd to trat sor or 
swolln lims.

Although physial agnts hav n usd for thir thra-
puti nts throughout history, ovr tim, nw uss, appli-
ations, and agnts hav n dvlopd, and rtain agnts 
and appliations hav falln out of favor. Nw uss of physial 
agnts hav n disovrd as a rsult of inrasd undr-
standing of th iologial prosss undrlying disas, dys-
funtion, and rovry and in rspons to th availaility of 
advand thnology. For xampl, transcutaneous electri-
cal nerve stimulation (TENS) for th tratmnt of pain was 
dvlopd on th asis of th gate control theory of pain 
modulation, as proposd y Mlzak and Wall.4  gat 
ontrol thory stats that nonpainful stimuli an inhiit th 
transmission of pain at th spinal ord lvl. Various availal 
mods of TENS appliation ar primarily th rsult of th dvl-
opmnt of ltrial urrnt gnrators that allow n ontrol of 
th applid ltrial urrnt.

A physial agnt usually falls out of favor aus th 
intrvntion is found to  intiv or aus mor -
tiv intrvntions ar dvlopd. For xampl, th suprial 
hat that infrard (IR) lamps produ was ommonly usd to 
dry out opn wounds, ut IR lamps ar no longr usd for 
this appliation aus w now know that wounds hal mor 
rapidly whn kpt moist.5,6 During th arly yars of th 20th 
ntury, sunlight was usd to trat turulosis; howvr, 
sin th advnt of antiiotis to liminat atrial inf-
tions, physial agnts ar rarly usd to trat turulosis or 
othr inftious disass.

Most rntly, th us of a numr of physial agnts has 
falln out of favor.  rst of v rommndations in th 
Amrian Physial rapy Assoiation (APTA) Choosing 
Wisly initiativ, most rntly updatd in 2015, is “don’t us 
(suprial or dp) hat to otain linially important, long-
trm outoms in musuloskltal onditions.”7  APTA 
laris this rommndation with th following statmnt:

ere is limited evidence for use of supercial or deep heat 
to obtain clinically important long-term outcomes for 
musculoskeletal conditions. While there is some evidence of 
short-term pain relief for heat, the addition of heat should be 
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supported by evidence and used to facilitate an active 
treatment program. A carefully designed active treatment 
plan has a greater impact on pain, mobility, function and 
quality of life. ere is emerging evidence that passive 
treatment strategies can harm patients by exacerbating fears 
and anxiety about being physically active when in pain, 
which can prolong recovery, increase costs and increase the 
risk of exposure to invasive and costly interventions such as 
injections or surgery.

Looking at this statmnt arfully, it dos imply that hat an 
 usd to failitat an ativ tratmnt program, as rom-
mndd in this ook.

In addition, th h rommndation of th APTA Choos-
ing Wisly initiativ is “don’t us whirlpools for wound man-
agmnt.”  APTA laris this rommndation with th 
following statmnt:

Whirlpools are a non-selective form of mechanical debridement. 
Utilizing whirlpools to treat wounds predisposes the patient to 
risks of bacterial cross-contamination, damage to fragile tissue 
from high turbine forces, and complications in extremity edema 
when arms and legs are treated in a dependent position in 
warm water. Other more selective forms of hydrotherapy should 
be utilized, such as directed wound irrigation or a pulsed lavage 
with suction.

Basd on th vidn and this rommndation, th us of 
whirlpools for wound managmnt was dltd from th h 
and susqunt ditions of this ook, and dtails on dirtd 
wound irrigation and pulsd lavag with sution ar providd.

Furthrmor, spinal tration, partiularly for th lumar 
spin, has om into qustion in rnt yars aus vi-
dn from randomizd ontrolld trials (RCTs) has faild to 
prov its nts and aus of onrns that this passiv 
form of tratmnt may inras th risk of illnss havior 
and hroniity.8 Spinal tration is still ovrd in this ook 
aus, as rntly as 2015, ovr 75% of physial thrapists 
rportd using lumar tration9 for managing low ak pain, 
aus thr is sustantial vidn of tration ing assoi-
atd with ts that may  nial in rtain patints, 
and aus th vidn for th ay of rvial spin 
tration is mor positiv.

Physial agnts also somtims wan in popularity 
aus thy ar umrsom, hav xssiv assoiatd 
risks, intrfr with othr aspts of tratmnt, or hav just 
falln out of fashion. For xampl, th us of diathrmy as 
a dp-hating agnt was vry popular ovr 30 yars ago, ut 
aus th mahins ar larg and awkward to mov 
around and st up, and aus this agnt an asily urn 
patints if not usd appropriatly and an intrfr with th 
funtioning of nary omputr-ontrolld quipmnt, dia-
thrmy was not ommonly usd in th Unitd Stats until 
mor rntly. With th dvlopmnt of lss umrsom 
and safr dvis, diathrmy is rgaining popularity and is 
prsntd in this ook as a mans of dp hating to faili-
tat an ativ tratmnt program and as a nonthrmal agnt 
to promot tissu haling.

is ook fouss on th physial agnts most ommonly 
usd in th Unitd Stats at th prsnt tim. Physial agnts 
that ar not ommonly usd in th Unitd Stats ut that wr 

popular in th rnt past, as wll as agnts that ar popular 
aroad or ar xptd to om ak into favor as nw dliv-
ry systms and appliations ar dvlopd, ar ovrd 
riy.  popularity of partiular physial agnts is asd 
on thir history of linial us and, in most ass, on vidn 
to support thir ay; howvr, in som ass, thir linial 
appliation has ontinud dspit a lak of or limitd support-
ing vidn. Mor rsarh is ndd to larify whih intr-
vntions and patint haratristis provid optimal rsults. 
Furthr study is also ndd to dtrmin prisly what 
outoms should  xptd from th appliation of physial 
agnts in rhailitation.

Approaches to Rehabilitation
Rehabilitation is a goal-oriented intervention designed to 
maximize independence in individuals with compromised 
function. Function is usually compromised because of an 
underlying pathology and secondary impairments and is 
aected by environmental and personal factors. Compro-
mised function may lead to disability. Rehabilitation gener-
ally addresses the sequelae of pathology to maximize a 
patient’s function and ability to participate in usual activities, 
rather than being directed at resolving the pathology itself, 
and should take into consideration the environmental and 
personal factors aecting each patient’s individual activity 
and participation limitations and goals.

A numr of lassiation shms xist to atgoriz th 
squla of pathology. In 1980, th World Halth Organiza-
tion (WHO) pulishd th rst shm to lassify th ons-
quns of disass, known as th Intrnational Classiation 
of Impairmnts, Disailitis, and Handiaps (ICIDH).10 is 
shm, drivd primarily from th work of Wood, is asd 
on a linar modl in whih th squla of pathology or 
disas ar impairmnts that lad to disailitis and handi-
aps.11,12 In this shm, impairment is haratrizd as an 
anormality of strutur or funtion of th ody or an organ, 
inluding mntal funtion. Disability is haratrizd as a 
rstrition of ativitis rsulting from impairmnt, and hand-
icap is th soial lvl of th onsquns of disass, har-
atrizd as th individual’s disadvantag rsulting from 
impairmnt or disaility. Shortly ar th ICIDH model was 
pulishd, Nagi dvlopd a similar modl that lassid th 
squla of pathology as impairmnts, functional limita-
tions, and disailitis.13 H dnd impairments as altra-
tions in anatomial, physiologial, or psyhologial struturs 
or funtions that rsult from an undrlying pathology. In th 
Nagi model, functional limitations wr dnd as rstri-
tions in th aility to prform an ativity in an int, typi-
ally xptd, or omptnt mannr, and disabilities wr 
dnd as th inaility to prform ativitis rquird for 
slf-ar, hom, work, and ommunity rols.

 WHO updatd th ICIDH modl in 2001 to rt 
and rat hangs in prptions of popl with disailitis 
and to mt th nds of dirnt groups of individuals.  
updatd vrsion of th ICIDH modl is known as th ICIDH-2
or th International Classication of Functioning, Disability 
and Health (ICF) (Fig. 2.1).14  ICF is a lassiation of 
halth and halth-rlatd domains and is th WHO fram-
work for masuring halth and disaility at oth individual 
and population lvls. In ontrast to th arlir linar modl, 
th ICF model viws funtioning and disaility as a omplx, 
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dynami intration twn th halth ondition of th 
individual and ontxtual fators of th nvironmnt, as wll 
as prsonal fators. It is applial to all popl, whatvr 
thir halth ondition.  languag of th ICF modl is 
nutral to aus, plaing th mphasis on funtion rathr 
than on th ondition or disas. It is dsignd to  rlvant 
aross ulturs, as wll as ag groups and gndrs, making it 
appropriat for htrognous populations.  ICF is opra-
tionalizd through th WHO Disaility Assssmnt Shdul 
(WHODAS 2.0).15

 original ICIDH and Nagi modls, dvlopd primarily 
for us y rhailitation profssionals, wr intndd to dif-
frntiat disas and pathology from th limitations thy 
produd.  nw ICF modl has a mor positiv prsp-
tiv on th hangs assoiatd with pathology and disas and 
is intndd for us y a wid rang of popl, inluding 
mmrs of th ommunity, as wll as national and gloal 
institutions that rat poliy and alloat rsours for 
prsons with disailitis.  ICF modl has trid to hang 
th prsptiv of disaility from th ngativ fous of “on-
squns of disas” usd in th ICIDH modl to a mor 
positiv fous on “omponnts of halth.”  ICIDH modl 
usd atgoris of impairmnts, disailitis, and handiaps to 
dsri squla of and limitations assoiatd with pathol-
ogy, whras th ICF modl uss atgoris of halth ondi-
tions, ody funtions, ativitis, and partiipation to fous on 
ailitis rathr than limitations.

Consistnt with th most rnt dition of th APTA’s 
Guide to Physical erapist Practice 3.0 (Guide 3.0),16 this 

ook uss th trminology and framwork of th ICF modl 
to valuat linial ndings and dtrmin a plan of ar for 
th individuals dsrid in th as studis.  ICF modl 
rts th intrations twn halth onditions and on-
txtual fators as thy at disaility and funtioning. Halth 
onditions inlud disass, disordrs, and injuris. Contx-
tual fators inlud nvironmntal fators, suh as soial atti-
tuds, lgal struturs, and on’s ommunity, and prsonal 
fators, suh as gndr, ag, duation, xprin, and har-
atr.  ICF modl is intndd to  usd in onjuntion 
with th Intrnational Classiation of Disass (ICD), a las-
siation systm usd throughout th U.S. halth ar systm 
to doumnt and od mdial diagnoss.

 ICF modl is struturd around thr lvls of fun-
tioning: (1) th ody or a part of th ody, (2) th whol prson, 
and (3) th whol prson in a soial ontxt. Dysfuntion at 
any of ths lvls is trmd a disability and rsults in impair-
mnts (at th ody lvl), ativity limitations (at th whol-
prson lvl), and partiipation rstritions (at th soial lvl). 
For xampl, a prson who xprind a strok may  wak 
on on sid of th ody (impairmnt). is impairmnt may 
aus diulty with ativitis of daily living (ativity limita-
tion).  prson may  unal to attnd soial gathrings 
that thy prviously njoyd (partiipation rstrition).

 ICF modl was dvlopd y omining mdial and 
soial modls of disaility. In th mdial modl, disaility is 
th rsult of an undrlying pathology, and to trat th dis-
aility, on must trat th pathology. In th soial modl, 
disaility is th rsult of th soial nvironmnt, and to trat 
th disaility, on must hang th soial nvironmnt to 
mak it mor aommodating.

Mdial tratmnt is gnrally dirtd at th undrlying 
pathology or disas, whras rhailitation fouss primarily 
on rvrsing or minimizing impairmnts, ativity limitations, 
and partiipation rstritions. Rhailitation profssionals 
must assss and st goals not only at th lvls of impairmnt, 
suh as pain, drasd rang of motion, and hypertonicity
(inrasd musl ton) ut also at th lvls of ativity and 
partiipation. s goals should inlud th patint’s goals, 
suh as ing al to gt out of d, rid a iyl, work, or run 
a marathon.

FIGURE 2.1 Model for the International Classication of Functioning, Disability and Health (ICF). (From World Health Organization [WHO]: ICIDH-2: 

International Classication of Functioning, Disability and Health, Geneva, 2001, WHO.)
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The International Classication of Functioning, Dis
ability and Health (ICF) model views functioning and
disability as a complex, dynamic interaction between 
the health condition of the individual and contextual 
factors of the environment, as well as personal factors. 
The ICF model emphasizes function and considers the
body, the whole person, and the person in society.
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The Role of Physical Agents in 
Rehabilitation

Physical agents are tools to be used when appropriate as 
components of rehabilitation. e position statement of the 
APTA regarding the exclusive use of physical agents, rst 
published in 1995 and reiterated in 2005, stated, “Without 
documentation which justies the necessity of the exclusive 
use of physical agents/modalities, the use of physical agents/
modalities, in the absence of other skilled therapeutic or 
educational interventions, should not be considered physi-
cal therapy.”17 In 2015, related to physical agents, as part of 
its Choosing Wisely initiative, the APTA specically stated 
with regard to heat, “don’t use (supercial or deep) heat to 
obtain clinically important long term outcomes in musculo-
skeletal conditions … the addition of heat should be sup-
ported by evidence and used to facilitate an active treatment 
program.”7 Most recently, in 2018, the APTA updated its 
position statement on the exclusive use of biophysical agents, 
stating, “e use of biophysical agents as a standalone inter-
vention, or the use of multiple biophysical agents with a 
similar physiologic eect, is not considered physical therapy 
nor is it considered medically necessary without documen-
tation that justies the use of the biophysical agents for those 
purposes.”18 In other words, the APTA believes that the use 
of single or multiple physical agents alone does not consti-
tute physical therapy.

 us of physial agnts as a omponnt of rhailitation 
involvs intgration with othr appropriat intrvntions. 
is intgration may inlud applying a physial agnt or 
duating th patint in its appliation as part of a omplt 
program to hlp patints ahiv thir ativity and partiipa-
tion goals. Howvr, aus th aim of this ook is to giv 
liniians a ttr undrstanding of th thory and appropri-
at appliation of physial agnts, th mphasis is on th us 
of physial agnts, and othr omponnts of th rhailitation 
program ar dsrid in lss dtail.

Practitioners Using Physical Agents
Physical therapists, physical therapist assistants, occupational 
therapists, occupational therapy assistants, athletic trainers, 
physiatrists, chiropractors, acupuncturists, and patients all 
apply physical agents. ese individuals may have slightly 
dierent goals when applying these interventions and slightly 
dierent training and educational requirements for their use.

Physial thrapists ommonly us physial agnts and 
suprvis physial thrapist assistants in th appliation of 
physial agnts.  APTA inluds physial agnts within th 
intrvntions that dn th prati of physial thrapy and 
nots that whn physial agnts ar usd, this should  as a 
part of a omplt rhailitation program.19 Training in th 
us of physial agnts is a rquird part of ntry-lvl dua-
tion and linsur for physial thrapists and physial thra-
pist assistants.  Commission on Arditation in Physial 
rapy Eduation (CAPTE), th granting agny for th 
arditation of physial thrapist and physial thrapist assis-
tant duation programs, rquirs vidn of “ontnt, larn-
ing xprins, and studnt tsting and valuation” to nsur 
omptnt us of iophysial agnts.20  APTA stats that 
th minimum rquird skills of a physial thrapist graduat 
at th ntry lvl inlud omptny in th us of physial 
agnts suh as ryothrapy, hydrothrapy, ultrasound, and 

thrmothrapy; mhanial modalitis suh as omprssion 
thrapis and tration dvis; and ltrothraputi modali-
tis suh as iofdak, ltrothraputi dlivry of mdi-
ations (.g., iontophorsis), and ltrial stimulation.21

Whn aring for patints, physial thrapists ar xptd to 
slt and us th most appropriat intrvntions aording 
to th st sinti vidn whil onsidring th patint’s 
prsptiv and xrising profssional judgmnt.

Oupational thrapists and oupational thrapy assis-
tants, spially thos involvd in hand thrapy, also om-
monly us physial agnts. In its most rnt position papr,22

pulishd in 2018, th Amrian Oupational rapy 
Assoiation (AOTA) rfrnd a 2014 doumnt supporting 
that physial agnts and mhanial modalitis “may  usd 
y oupational thrapy pratitionrs as part of a omprhn-
siv plan of intrvntion dsignd to nhan ngagmnt in 
oupation.23”  AOTA disourags xlusiv or stand-
alon us of physial agnts and mhanial modalitis and 
promots thir us as adjuntiv to “purposful and oupa-
tion-asd intrvntion ativitis.”24 Oupational thrapists 
and oupational thrapy assistants, undr th suprvision of 
oupational thrapists, intgrat physial agnts and 
mhanial modalitis into th intrvntion plan to prpar 
lints to omplt purposful and maningful ativitis in 
th aras of ativitis of daily living, instrumntal ativitis of 
daily living, rst and slp, duation, work, play, lisur, and 
soial partiipation, with th ovrall goal of maximizing fun-
tional indpndn in ativitis.

 Arditation Counil for Oupational rapy Edu-
ation (ACOTE), th ody that ardits oupational thrapy 
duational programs in th Unitd Stats, rst introdud 
physial and mhanial agnts into duational standards in 
2006 to go into t in 2008.25 As of 2018, th ACOTE man-
dats that ntry-lvl oupational thrapy programs inlud 
in thir urriula ourswork that prpars pratitionrs who 
an “dmonstrat knowldg and us of th saf and tiv 
appliation of suprial thrmal agnts, dp thrmal agnts, 
ltrothraputi agnts, and mhanial dvis as a prpa-
ratory masur to improv oupational prforman.”26 Sim-
ilarly, oupational thrapy assistant programs must inlud 
in thir urriula ourswork that prpars oupational 
thrapy assistants to undrstand “th saf and tiv appli-
ation of suprial thrmal agnts, dp thrmal agnts, l-
trothraputi agnts, and mhanial dvis as a prparatory 
masur to improv oupational prforman.”26 Both ou-
pational thrapists and oupational thrapy assistants must 
know th indiations, ontraindiations, and prautions for 
th us of physial agnts and mhanial modalitis.

As th AOTA nots, it is important for profssionals to 
undrstand that an assoiation’s poliis and position do not 
tak prdn ovr stat laws and rgulations.23 Laws and 
rgulations rgarding th us of physial agnts y oupa-
tional thrapists vary among stats, with many rquiring 
additional training and xprin yond that ord during 
ntry-lvl duation. As of Jun 2019, only 15 stats did not 
hav statuts or rgulations rgarding th us of physial 
agnts and mhanial modalitis y oupational thrapy 
pratitionrs, whras th rmaining stats hav, pnding or 
in t, suh statuts or rgulations.26 Oupational thra-
pists and oupational thrapy assistants who wish to us 
physial agnts and mhanial modalitis in thir linial 
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prati should hk th laws and rgulations in th stat in 
whih thy prati and ar linsd.

ACOTE rquirs all arditd oupational thrapy pro-
grams to addrss th saf and tiv appliation of suprial 
thrmal and mhanial modalitis for pain managmnt and 
improvmnt of oupational prforman. ACOTE rst 
introdud modalitis into duational standards in 2006 to go 
into t in 2008. is duation must inlud “foundational 
knowldg, undrlying prinipls, indiations, ontraindia-
tions, and prautions.” Studnts must also  al to xplain 
th us of dp thrmal and ltrothraputi modalitis to 
improv oupational prforman and must know th india-
tions, ontraindiations, and prautions for th linial appli-
ation of ths physial agnts. ACOTE also rquirs arditd 
oupational thrapy assistant programs to rogniz th us 
of suprial thrmal and mhanial modalitis as a prpara-
tory mthod for othr oupational thrapy intrvntions.25

 National Athlti Trainrs’ Assoiation (NATA) stats 
that training in thraputi modalitis is a rquird part of 
th urriulum to om a rtid athlti trainr for 
arditd programs.28 29 Continuing duation in modality 
dvis is also a omponnt of rquird athlti trainr on-
tinuing duation.30

In addition to having physial agnts applid y profssionals, 
patints an larn aout and apply modalitis indpndntly. For 
xampl, agnts suh as hat, old, omprssion, and TENS an 
 safly applid at hom ar th patint is instrutd in and 
dmonstrats propr us of th agnt. Patint duation has 
svral advantags, inluding th option for mor prolongd and 
frqunt appliation, drasd ost, and inrasd onvnin 
for th patint. Most important, duation allows patints to  
ativ partiipants in ahiving thir own thraputi goals.

Evidence-Based Practice

If several agents could promote progress toward the goals of 
treatment, they are not contraindicated, and they can be 
applied with appropriate precautions, selecting which to use 
should be based on evidence for or against the intervention. 
Evidence-based practice (EBP) is “the conscientious, 
explicit, and judicious use of current best evidence in making 
decisions about the care of individual patients.”31 32 EBP is 
based on the application of the scientic method to clinical 
practice. EBP requires that clinical practice decisions be 
guided by the best available relevant clinical research data in 
conjunction with the clinician’s experience and individual 
patient’s pathology and preferences.

 goal of EBP is to provid th st possil patint ar 
y assssing availal rsarh and applying it to ah indi-
vidual patint. Whn sarhing for vidn, on may noun-
tr thousands of studis to si through or vry fw studis. It 
is important to undrstand whih studis onstitut th 

highst lvl of vidn. To us EBP, th liniian should 
undrstand th dirns twn typs of rsarh studis 
and th advantags and disadvantags of ah. Evidn usd 
in EBP an  lassid y fators suh as study dsign, typs 
of sujts, th natur of ontrols, outom masurs, and 
typs of statistial analysis.33

Study dsign: Rsarh studis rang in quality from th low-
lvl as rport (an individual dsription of a partiular 
patint that dos not nssarily rt th population as 
a whol) to th high-lvl mta-analysis of RCTs (th gold 
standard of EBP, a quantitativ synthsis and summary of 
th rsults from prviously pulishd high-quality RCTs 
on th sam topi). Whn dirtly rlvant meta-analyses
do not xist on a partiular thrapy or tratmnt, system-
atic reviews or individual RCTs ar prfrrd to as 
rports and nonrandomizd studis. RCTs minimiz ias 
through lindd, randomizd assignmnt to an intrvn-
tion or a ontrol group and assssmnt of outoms.34 A 
gnral ovrviw of study typs is prsntd in Tal 2.1 35

is tal provids th gnral hirarhy as aptd y 

 Clinical Pearl

Evidence-based practice (EBP) requires that clinical
practice decisions be guided by the best available rele-
vant clinical research data in conjunction with the clini-
cian’s experience and individual patient’s pathology 
and preferences.

TABLE 2.1 Levels of Evidence From Highest 
Quality to Lowest35

Meta-analyses 

(highest quality)

The use of statistical methodology to quantify 

the conclusions of many previously 

published trials evaluating a particular 

treatment or intervention. Studies are 

included in the meta-analysis if they meet 

predetermined criteria, and the statistical 

methods used should be well documented.

Systematic 

reviews

An applied, methodical search of existing 

literature on a specic treatment and/or

pathology. Studies meeting predetermined 

parameters are included, and a narrative 

conclusion summarizes the ndings.

Systematic reviews should include the

search strategy used when surveying studies

so that the search can be reproduced at a 

later date.

Randomized

controlled trials

A preplanned study that uses random 

assignment to one of two groups, and

blinding of both the investigators to group 

assignment, in order to minimize bias. One

group receives the treatment being evaluated, 

and the other group does not. In general, the 

group not receiving the active treatment 

receives a placebo. The same outcome 

measures are performed in each group.

Cohort studies An observational study comparing participants 

who receive a treatment, or have certain

features, to participants who do not receive

that treatment, or do not have those 

features.

Case-control 

study

An observational study comparing a group of 

participants with the same diagnosis or

pathology with a healthy group without the

diagnosis.

Case report A report of the signs, symptoms, 

interventions, and outcomes for a single 

patient.



16 PART I • Introduction to Physical Agents

th linial ommunity, ut thr ar xptions. For 
xampl, a wll-powrd osrvational study run ovr 
svral dads ould provid strongr vidn for a par-
tiular tratmnt than a singl RCT with a small sampl 
siz. Additionally, not all puliations that all thmslvs 
“systmati rviws” ar qually rigorous. A high-quality 
systmati rviw should  xhaustiv and rprodu-
il.36 It should utiliz multipl dataass so that all rl-
vant litratur is found. It should also inlud th nams 
of th dataass sarhd, th sarh trms and sarh 
stratgy usd in ah dataas, and th dats th sarhs 
wr run, and it should provid a Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses 
(PRISMA) ow diagram giving th numr of studis 
initially found in th sarh and th nal studis sltd 
for inlusion.37

Sujt typ: Studis with dmographi varity that inlud 
mal and fmal partiipants of varying ags and from 
dirnt akgrounds ar prfrrd if th ailmnt or on-
dition undr study ats oth sxs aross a wid ag 
sptrum. For xampl, aus low ak pain ommonly 
ats oth mn and womn of a wid rang of ags, with 
no partiular prdiltion for a spi raial group, 
studis on th tratmnt of low ak pain should inlud 
mn and womn of various ags and various ras to mak 
th rsults gnralizal to th targt population. In addi-
tion, studis with many partiipants having homognous 
ailmnts ar prfrrd ovr small, htrognous groups 
of partiipants with varying dgrs of ailmnt, so a study 
of many popl with aut low ak pain is ttr than a 
study of fw popl with ak pain of varying duration. 
Whn an intrvntion is applid to a group with varying 
dgrs of ailmnt, th tivnss of th tratmnt may 
 diult to assss. Whn th sampl siz is larg and all 
partiipants xprin th sam dgr of ailmnt, th 
outoms ar mor likly to  valid. Sujts with on-
founding pathologis that may at th rsults of trat-
mnt should gnrally  xludd from th study.

Outom masurs: Outom masurs ar th assssmnt 
stratgis usd to dtrmin if a tratmnt is sussful. 
Masurs should  rlial—rproduing th sam or 
similar rsult whn rpatd, rgardlss of th tst admin-
istrator. Masurs should also  valid, appropriatly 
assssing th proprty, unit, or haratristi thy intnd 
to masur. Outom masurs an  patint rportd,38

suh as slf-rport on a quality-of-lif qustionnair, or 
liniian masurd,39 suh as th spd at whih a patint 
omplts a timd walk. Outom masurs an assss 
funtional limitations or th dgr of impairmnt and  
suintly gnri to us aross pathologis or spi to 
pathologis with a spi diagnosis.40 Whn onsidring 
th quality of outom masurmnts, it is important that 
on onsidr th rliaility and validity of th masur and 
whthr th masurmnt will provid maningful data.41

Statistial analysis: On th outom data hav n ol-
ltd, a study should rport th rsults of prplannd 
statistial analyss. Rsults ar on onsidrd statisti-
ally signiant whn thr is lss than a 5% han that th 
ndings ourrd y han. is is dnotd y “p < 0.05.” 
Using EBP to guid th sltion and appliation of physi-
al agnts as part of rhailitation is on hallnging. It 

an  diult to nd pulishd high-quality studis 
aus high-quality studis ar diult to prform. 
Blinding patints and liniians to rhailitation trat-
mnts may not  possil, outoms may  diult to 
assss, and it is ostly and tim onsuming to inlud larg 
numrs of sujts. A good initial approah to valuating 
th quality of an individual study is to xamin th quality 
of th qustion ing askd. All wll-uilt qustions should 
hav four radily idntial omponnts: (1) th patints, 
(2) th intrvntion, (3) th omparison intrvntion, and 
(4) th outom. s omponnts an  radily rmm-
rd y th mnmoni PICO (Tal 2.2).

Whn xploring th litratur to nd applial vidn, 
on should us th PICO tal to strutur wll-dnd 
sarhs. Most dataass of th linial litratur rly on th 
us of Medical Subject Headings (MeSH) and othr spial-
izd voaulary whn indxing or inputting th litratur. 
Translating PICO trms to th spializd languag of th 
dataas failitats a stratgi and int sarh. At th nd 
of ah susqunt haptr in this ook, as studis prsnt 
various pathologis with struturd PICO sarhs for trat-
mnt approahs mappd to MSH trms that you an apply 
for yourslf in PuMd (Tal 2.3). is sarh will provid 
itations with astrats, and on full-txt artils, that ar 
ontinuously updatd y th National Lirary of Mdiin.

As notd prviously, mta-analyss and systmati rviws 
typially provid th highst-quality vidn. r ar 
svral spializd dataass of systmati rviws and mta-
analyss of mdial and rhailitation-rlatd rsarh, 
inluding th wll-rsptd Cohran Dataas of Systm-
ati Rviws and PuMd Halth (Box 2.1). For linial qus-
tions not inludd in ths dataass, individual studis may 
 found in othr onlin dataass of mdial and rhailita-
tion-orintd puliations, suh as MEDLINE, whih is 
assd via PuMd; CINAHL (Cumulativ Indx of Nursing 
and Allid Halth Litratur); and PEDro (Physiothrapy 
Evidn Dataas) (Box 2.2). Whn sarhing th litratur 
to nd and valuat th latst and most rlvant vidn, it 
is important to undrstand th strngths and limitations of 
ah dataas you plan to us. A lirarian an suggst th st 

TABLE 2.2 PICO Table Used by Clinicians 
When Structuring Questions

P Patient or Population The question should apply to a 

specic person or group (e.g.,

adults with low back pain; children

with lower-extremity spasticity)

I Intervention The question should focus on a 

specic intervention (e.g., specied

exercise applied at a specied

frequency and duration)

C Comparison or 

Control

The question should compare the 

selected intervention with the gold-

standard treatment or no 

intervention at all

O Outcome The question should state clearly the 

desired outcome from the 

intervention (e.g., increased 

walking speed, decrease in self-

reported pain)
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dataass for your study qustion and dmonstrat th 
various faturs of th platform so that you an intly nd 
rlvant litratur.

Most dataass hav advand sarh faturs. For 
xampl, whn sarhing MEDLINE through th PuMd 
intrfa, you an limit your sarhs to rviw artils or 
randomizd trials only. You an also sarh y kyword at th 
titl lvl to rtriv only itations that inlud your sltd 
trm or trms in th titl. Additionally, in PuMd, artils 
rlatd to th last sltd itation ar suggstd to you, and 
rfrns within sltd artils ar hyprlinkd to as th 
sarh and disovry pross.

Clinical practice guidelines an also  good sours of 
vidn. Clinial prati guidlins ar systmatially 
dvlopd statmnts that attmpt to intrprt urrnt 
rsarh to provid vidn-asd guidlins to guid pra-
titionr and patint disions aout appropriat halth ar 
for spi linial irumstans.42 Clinial prati guid-
lins giv rommndations for diagnosti and prognosti 
masurs and for prvntiv and thraputi intrvntions. 
For any of ths, th spi typs of patints or prolms, 
th natur of th intrvntion or tst, altrnativs to th intr-
vntion ing valuatd, and outoms of th intrvntion for 
whih ths guidlins apply will  statd. For xampl, 
som guidlins for th tratmnt of aut low ak pain and 
for th tratmnt of prssur ulrs inlud vidn-asd 
rommndations for tsts and masurs, intrvntions, pr-
vntion, and prognosis. On, suh rommndations ar 
lassid aording to th strngth of th vidn support-
ing thm. Gnral linial prati guidlins usd to  
availal on th Agny for Halthar Rsarh and Quality 
(AHRQ) National Guidlin Claringhous (NGC) wsit, 
ut funding for this laringhous ndd, and th laring-
hous losd on July 16, 2018, and has yt to  rplad. 
Othr rpositoris and liraris with guidlins inlud th 
Intrnational Guidlin Lirary44; th National Institut for 
Halth and Car Exlln (NICE) Unitd Kingdom–asd 
sarhal wsit of vidn-asd guidan; and th CPG 
Infoas, whih is th Canadian rpository for guidlins.44

In addition, GuidlinCntral,45 whih provids fr ass to 
thousands of urrnt linial prati guidlins and guid-
lin summaris onlin and via an app, is urrntly working 
with a handful of othr organizations to stalish a nw non-
prot initiativ that will aim to ll th gap l y th suddn 
losur of AHRQ’s NGC. is nw initiativ will inlud a 

Databases of Systematic Reviews 
and Meta-Analyses

Box 2.1

The Cochrane Database of 

Systematic Reviews

A collection of systematic reviews

and corresponding editorials 

that have been carried out by 

highly trained Cochrane Review

Groups

PubMed Health A resource for systematic reviews

provided by the National Library

of Medicine including 

Cochrane’s DARE database

Joanna Briggs Institute A refereed, online library that 

publishes systematic review

protocols and systematic 

reviews of health care research,

as performed by Joanna Briggs

Library and international

collaboration centers

PROSPERO An international prospective 

register of systematic reviews

Epistemonikos A multilingual database of 

published research reviews in

the clinical, rehabilitation, and 

public health elds

TABLE 2.3 Sample Find the Evidence Table 
With PICO Elements Mapped to 
MeSH Terms

PICO Terms

Natural-Language 

Example

Sample PubMed 

Search

P (Population) Patients with

symptoms due to 

soft tissue 

shortening

(“Contracture*”[MeSH] OR

“Contracture”[Text

Word] OR “Therapy,

Soft Tissue”[MeSH] OR

“Tissue Shortening”[Text

Word])

I (Intervention) Ultrasound therapy AND “Ultrasonic 

Therapy*”[MeSH] AND

English[lang] AND

“Humans”[MeSH Terms]

C (Comparison) No ultrasound 

therapy

O (Outcome) Increased range of 

motion

Sources of Studies Answering 
Specic Clinical Questions

Box 2.2

TRIP Database A clinical search engine that allows

users to structure searches by 

PICO terms to quickly locate 

high-quality research evidence

PEDro An Australian database with

citations, abstracts, and full-text 

articles of more than 23,000

randomized controlled trials, 5200

systematic reviews, and 513

evidence-based clinical practice 

guides in physiotherapy

MEDLINE (searchable via

PubMed)

An online database of over 25

million citations and abstracts 

from health and medical journals 

and other news sources

CINAHL A database of studies and 

evidence-based care sheets from 

over 1300 nursing journals

GuidelineCentral GuidelineCentral is the publisher of 

American Medical Association 

guidelines. GuidelineCentral 

provides a free app and covers a 

range of rehabilitation topics.
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dataas of quik-rfrn guidlin summaris, along with 
a fous on dvloping a rpository of various guidlin-
implmntation tools (inluding mahin-omputal guid-
lins for ltroni halth rords [EHRs]). is nw dataas 
will  mad availal for fr to all halth ar providrs in 
oth w and moil app formats (Box 2.3).

EBP is aptd prati and should  inorporatd into 
vry patint’s plan of ar. Howvr, it is important to 
rmmr that vry study annot  applid to vry patint, 
and rsarh-supportd intrvntions should not  applid 
without onsidring ah patint’s situation. EBP rquirs th 
arful omination of patint prfrn, linial irum-
stans, liniian xprtis, and rsarh ndings.

Using Physical Agents Within 
Different Health Care Delivery 
Systems
Clinicians may be called on to treat patients within dierent 
health care delivery systems in the United States and abroad. 
ese systems may vary in terms of the quantity and nature 
of available health care resources. Some systems provide high 
levels of resources in the form of skilled clinicians and costly 
equipment, and others do not. Over the last several years, the 
health care delivery system in the United States has tried to 
contain the growing costs of medical care and focused on the 
cost-eective use of resources. e emphasis on cost-eec-
tiveness is even greater in socialized medical systems, where 
there are fewer counterpressures from the for-prot provi-
sion of health care.

To hlp ontrol osts, srvis that an  slf-adminis-
trd ar on not paid for y insuran. For xampl, sin 
1997, Mdiar has undld th paymnt for hot-pak and 
old-pak tratmnts into th paymnt for all othr srvis, 
rathr than rimursing sparatly for ths tratmnts, 
aus hot and old paks an  administrd y patints 
indpndntly.46 Nonthlss, this intrvntion may  indi-
atd, and patints may nt from duation on how and 
whn to apply ths agnts thmslvs at hom.

Within th ontxt of attnding to ost-tivnss, th 
goals of halth ar ontinu to , as thy always hav n, 
to otain th st outom for th patint within th on-
straints of th halth ar dlivry systm.  liniian 
should nd and us th most int ways to provid intr-
vntions to hlp patints progrss toward th goals of trat-
mnt. To us physial agnts in this mannr, th liniian 
must  al to assss th prsnting prolm and know whn 
a physial agnt is or is not likly to  an tiv omponnt 
of tratmnt.  liniian must know whn and how to us 
physial agnts most tivly, whih ons an  usd y 
patints to trat thmslvs, and whih ar not likly to  
tiv (Box 2.4). To ahiv th most ost-tiv trat-
mnt, th liniian should us vidn-asd intrvntions 
and optimiz th us of pratitionrs of varying skill lvls 
and of hom programs whn appropriat. In many ass, th 
linsd thrapist may not nd to apply th physial agnt 
ut instad may assss and analyz th prsnting linial 
ndings; dtrmin th intrvntion plan; provid th aspts 
of ar that rquir th skills of th linsd thrapist; and 
train th patint to apply, or suprvis othr prsonnl in 
applying, intrvntions that rquir a lowr lvl of skill.  
thrapist an thn rassss th patint rgularly to dtrmin 
th tivnss of th intrvntions providd and th 
patint’s progrss toward thir goals and an adjust th plan 
of ar aordingly.

Cost-iny may also  inrasd y providing an intr-
vntion to groups of patints, suh as group watr xris 
programs for patints rovring from total joint arthroplasty 
or for patints with ostoarthritis. Suh programs may  
dsignd to failitat th transition to a ommunity-asd xr-
is program whn th patint rahs th appropriat lvl of 
funtion and rovry. Whn usd in this mannr, physial 
agnts an provid ost-tiv ar and an involv th patint 
in promoting rovry and ahiving th goals of tratmnt.

International Guideline Library The International Guideline 

Library contains around 3000

guidelines, which have mainly

been developed or endorsed 

by organizational members of

the Guideline International 

Network (GIN). The library is

free to access.

National Institute for Health 

and Care Excellence (NICE)

NICE guidelines provide evidence-

based recommendations 

developed by independent 

committees, including 

professionals and lay members, 

and consulted on by 

stakeholders.

CPG Infobase This database contains 

approximately 1200 evidence-

based Canadian clinical 

practice guidelines (CPGs) 

developed or endorsed by 

authoritative medical or health 

organizations in Canada.

Centre for Evidence-Based 

Medicine (CEBM)

The CEBM website includes

information for health care 

professionals on learning, 

practicing, and teaching EBM, 

as well as denitions of

terminology and calculators.

Box 2.3 Sources of Clinical Practice 
Guidelines

• Assess and analyze the presenting problem.

• Know when physical agents can be an effective component of

treatment.

• Know when and how to use physical agents most effectively.

• Know the skill level required to apply the different physical

agents.

• Optimize the use of different practitioners’ skill levels.

• Use home programs when appropriate.

• Treat in groups when appropriate.

• Reassess patients regularly to determine the efcacy of

treatments provided.

• Adjust the plan of care according to the ndings of

reassessments.

Box 2.4 Requirements for Cost-Effective 
Use of Physical Agents
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Chapter Review
1.  ICF modl asssss th impat of a disas or ondi-

tion on a patint’s funtion. is modl onsidrs th 
ts of a patint’s halth ondition, nvironmnt, and 
prsonal irumstans on thir impairmnts, ativity 
limitations, and partiipation rstritions.  ICF modl 
looks at th patint on thr lvls: ody, whol prson, 
and soial. Physial agnts primarily at th patint at 
th ody, or impairmnt, lvl. A omplt rhailitation 
program should at th patint at all lvls of funtion-
ing, disaility, and halth.

2. EBP is th inorporation of rsarh-asd vidn into 
a patint’s rhailitation plan. EBP intgrats th liniian’s 
xprin and judgmnt with th patint’s prfrns, 
th linial situation, and availal vidn. is ook 
attmpts to inlud th urrnt, st-quality vidn 
availal whil tahing radrs how to ondut indpn-
dnt sarhs to gt th most rlvant and up-to-dat 
information whn thy nd it.

3. Physial agnts ar usd in th lini, at hom, and in 
various halth ar dlivry systms. Dpnding on th 
systm, th sltion and appliation of physial agnts 
may vary. Rimursmnt for applying physial agnts is 
onstantly in ux, and th potntial for onit twn 
minimizing ost and maximizing nt an mak intr-
vntion sltion diult.

Glossary
Clinical practice guidelines: Systematically developed state-

ments that attempt to interpret current research to provide 

evidence-based guidelines to guide practitioner and patient 

decisions about appropriate health care for specic clinical

circumstances.

Disability: The inability to perform activities required for self-

care, home, work, and community roles.

Evidence-based practice (EBP): The conscientious, explicit, 

and judicious use of current best evidence in making deci-

sions about the care of individual patients.

Functional limitations: Restrictions in the ability to perform 

an activity in an efcient, typically expected, or competent

manner.

Gate control theory of pain modulation: Theory of pain 

control and modulation that states that pain is modulated at 

the spinal cord level by inhibitory effects of nonnoxious affer-

ent input.

Hypertonicity: High muscle tone or increased resistance to 

stretch compared with normal muscles.

ICF model: International Classication of Functioning, Disability

and Health (ICF) model of disability and health created by 

the World Health Organization (WHO) that views functioning

and disability as a complex interaction between the health

condition of the individual and contextual factors, including 

environmental and personal factors. ICF uses categories of 

health conditions, body functions, activities, and participa-

tion to focus on abilities rather than limitations.

ICIDH model: International Classication of Impairments, Dis

abilities, and Handicaps (ICIDH) model of disability created 

by the World Health Organization (WHO) that was a precur

sor to the International Classication of Functioning, Dis

ability, and Health (ICF) model and focused on disability 

rather than ability.

Impairments: Alterations in anatomical, physiological, or psy-

chological structures or functions as the result of an underly-

ing pathology.

Medical Subject Headings (MeSH): The National Library of

Medicine’s controlled vocabulary thesaurus.

Meta-analyses: Systematic reviews that use statistical analy-

sis to integrate data from a number of independent studies.

Nagi model: A linear model of disability in which pathology

causes impairments, leading to functional limitations that 

result in disabilities; this was a precursor to the International

Classication of Functioning, Disability and Health (ICF)

model.

Preferred Reporting Items for Systematic Reviews and 

Meta-Analyses (PRISMA): An evidence-based minimum set 

of items for reporting in systematic reviews and meta-analyses.

The aim of the PRISMA Statement is to help authors improve 

the reporting of systematic reviews and meta-analyses.

Systematic reviews: Reviews of studies that answer clearly

formulated questions by systematically searching for, assess-

ing, and evaluating literature from multiple sources.

Transcutaneous electrical nerve stimulation (TENS): The 

application of electrical current through the skin to modulate 

pain.

References
 1. Johnson EW: Back to water (or hydrotherapy). J Back Musculoskel Med

4:ix, 1994.

 2. Baker LL, McNeal DR, Benton LA, et al: Neuromuscular electrical 

stimulation: a practical guide, ed 3, Downey, CA, 1993, Los Amigos

Research & Education Institute.

 3. Roberson WS: Digby’s receipts. Ann Med Hist 7:216–219, 1925.

 4. Melzack JD, Wall PD: Pain mechanisms: a new theory. Science

150:971–979, 1965.

 5. Hyland DB, Kirkland VJ: Infrared therapy for skin ulcers. Am J Nurs

80:1800–1801, 1980.

 6. Cummings J: Role of light in wound healing. In Kloth L, McCulloch

JM, Feedar JA, editors: Wound healing: alternatives in management, 

Philadelphia, 1990, FA Davis.

 7. American Physical Therapy Association: Choosing wisely: ve things 

physical therapists and patients should question. Released September 

15, 2014; recommendation #1 updated November 18, 2015. http://

w w w. c h o o s i n g w i s e l y. o r g / s o c i e t i e s / a m e r i c a n - p h y s i c a l - t h e r a p y -

association/. (Accessed 17 August 2019).

 8. Evidence-informed primary care management of low back pain. 

Clinical practice guideline, ed 3, December 2015, minor revision

2017. http://www.topalbertadoctors.org/download/1885/LBPguideline.

pdf?_20160314120252. (Accessed 17 August 2019).

 9. Madson TJ, Hollman JH: Lumbar traction for managing low back pain: a

survey of physical therapists in the United States. J Orthop Sports Phys 

Ther 45(8):586–595, 2015.

10. World Health Organization (WHO): International classication of 

impairments, disabilities and handicaps (ICIDH), Geneva, 1980, WHO.

11. Wood PHN: The language of disablement: a glossary relating to disease

and its consequences. Int Rehab Med 2:86–92, 1980.

12. Wagstaff S: The use of the International Classication of Impairments,

Disabilities and Handicaps in rehabilitation. Physiotherapy 68:548–553, 1982.

13. Nagi S: Disability concepts revisited. In Pope AM, Tarlov AR, editors:

Disability in America: toward a national agenda for prevention, 

Washington, DC, 1991, National Academy Press.

14. World Health Organization (WHO): ICIDH-2: International classication 

of functioning, disability and health, Geneva, 2001, WHO.

15. https://www.who.int/classications/icf/more_whodas/en/. Updated 14

June 2018. (Accessed 17 August 2019).

16. American Physical Therapy Association: Guide to physical therapist 

practice 3.0, Alexandria, VA, 2014, American Physical Therapy

Association. http://guidetoptpractice.apta.org/. (Accessed 23 May 2016).

17. American Physical Therapy Association: Position on exclusive use of 

physical agent modalities, Alexandria, VA, 2005, House of Delegates

Reference Committee. P06-95-29-18.



20 PART I • Introduction to Physical Agents

18. https://www.apta.org/uploadedFiles/APTAorg/About_Us/Policies/

Practice/ExclusiveUse.pdf. HOD P06-18-17-27. (Accessed 17 August

2019).

19. American Physical Therapy Association: Guidelines: dening physical 

therapy in state practice acts. Last revised December 2009. http://www.

apta.org/uploadedFiles/APTAorg/About_Us/Policies/BOD/Practice/

DeningPTinStatePracticeActs.pdf#search=%22physicalagents%22. 

(Accessed 17 August 2019).

20. Commission on Accreditation in Physical Therapy Education: Accreditation 

handbook. Last revised 7 December 2017. http://www.capteonline.org/

AccreditationHandbook/. (Accessed 16 November 2019).

21. American Physical Therapy Association: Minimum required skills 

of physical therapist graduates at entry-level. http://www.apta.

org/uploadedFiles/APTAorg/About_Us/Policies/BOD/Education/

M i n R e q S k i l l s P T G r a d . p d f # s e a rc h = % 2 2 p h y s i c a l % 2 0 a g e n t s % 2 2. 

(Accessed 9 July 2016).

22. American Occupational Therapy Association: AOTA position paper:

physical agents and mechanical modalities. Am J Occup Ther 72(Suppl 2):

7212410055p1-7212410055, 2018. doi:10.5014/ajot.2018.72S220.

23. American Occupational Therapy Association: Occupational therapy

practice framework: domain and process, ed 3. Am J Occup Ther

68(Suppl 1):S2–S48, 2014. doi:10.5014/ajot.2014.68200622.

24. Gillen G, Hunter EG, Lieberman D, Stutzbach M: AOTA’s top 5 Choosing

Wisely® recommendations. Am J Occup Ther 73(2), 2019. doi:10.5014/

ajot.2019.732001.

25. Accreditation Council for Occupational Therapy Education (ACOTE):

Standards and interpretive guidelines, Bethesda, MD, 2011, American

Occupational Therapy Association.

26. Accreditation Council for Occupational Therapy Education (ACOTE):

Standards and interpretive guidelines, Bethesda, MD, 2018, American

Occupational Therapy Association.

27. American Occupational Therapy Association, State Affairs Group: State 

occupational therapy statutes, regulations and policy statements with 

specic physical agent modalities provisions. 2019. https://www.aota.

org/~/media/corporate/files/secure/advocacy/licensure/stateregs/

otregs/pams-chart-2019.pdf. (Accessed September 30, 2019).

28. Commission on Accreditation of Athletic Training Education: Standards 

for accreditation of professional athletic training programs. 2020. https://

caate.net/pp-standards/. (Accessed 18 August 2019).

29. Commission on Accreditation of Athletic Training Education:

Implementation and guide to the CAATE 2020 professional standards.

h t t p s : / / c a a t e . n e t / w p - c o n t e n t / u p l o a d s / 2 0 1 8 / 0 9 / G u i d e - t o - 2 0 2 0 -

Standards.pdf. (Accessed 18 August 2019).

30. Rozzie SL, Futrell MG: Practice analysis, ed 7, Omaha, NE, 2015, Board

of Certication for the Athletic Trainer, Inc.

31. Sackett DL, Rosenberg WMC, Gray JAM, et al: Evidence based

medicine: what it is and what it isn’t. BMJ 312:71–72, 1996.

32. Sackett DL, Straus SE, Richardson WS, etal: Evidence based medicine: 

how to practice and teach EBM, ed 2, Edinburgh, 2000, Churchill

Livingstone.

33. https://www.cebm.net/2016/05/ocebm-levels-of-evidence/. (Accessed 

21 September 2019).

34. Howick J, Chalmers I, Glasziou P, etal: The 2011 Oxford CEBM levels 

of evidence (introductory document). Oxford Centre for Evidence-Based 

Medicine. http://www.cebm.net/index.aspx?o=5653.

35. OCEBM Levels of Evidence Working Group: The Oxford 2011 levels 

of evidence. Oxford Centre for Evidence-Based Medicine. https://www.

cebm.net/wp-content/uploads/2014/06/CEBM-Levels-of-Evidence-

2.1.pdf. (Accessed 21 September 2019).

36. Moher D, Tetzlaff J, Tricco AC, et al: Epidemiology and reporting

characteristics of systematic reviews. PLoS Med 4:e78, 2007.

37. The PLoS Medicine editors: Many reviews are systematic but some

are more transparent and completely reported than others. PLoS Med

4:e147, 2007.

38. Michener LA, Leggin BG: A review of self-report scales for the

assessment of functional limitation and disability of the shoulder. J Hand 

Ther 14:68–76, 2001.

39. Suk M, Hanson BP, Norvell DC, et al: AO handbook: musculoskeletal 

outcomes measures and instruments, Davos, Switzerland, 2005, AO

Publishing.

40. Fitzpatrick R, Davey C, Buxton MJ, et al: Review: evaluating patient-

based outcome measures for use in clinical trials, Health Technol Assess

2:i–iv, 1–74, 1998.

41. Valovich McLeod TC, Snyder AR, Parsons JT, etal. Using disablement

models and clinical outcomes assessment to enable evidence-based 

athletic training practice, part II: clinical outcomes assessment. J Athl 

Train 43:437–445, 2008.

42. Institute of Medicine (US) Committee on Standards for Developing

Trustworthy Clinical Practice Guidelines; Graham R, Mancher M, Miller

Wolman D, et al. editors: Clinical practice guidelines we can trust, 

Washington, DC, 2011, National Academies Press. https://www.ncbi.

nlm.nih.gov/books/NBK209538/.

43. Guidelines International Network: International Guidelines Laboratory.

https://g-i-n.net/library/international-guidelines-library/. (Accessed 21

September 2019).

44. Joule: CPG Infobase: clinical practice guidelines. https://joulecma.ca/

cpg/homepage. (Accessed 21 September 2019).

45. Guidelines Central: Ofcial society guidelines tool. https://www.

guidelinecentral.com. (Accessed 21 September 2019).

46. Department of Health and Human Services: Medicare program; revisions

to payment policies under the physician fee schedule for calendar year 

1997; proposed rule. Fed Reg 61(128), 1997.


