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ABSTRACT KEYWORDS
Clinical reasoning errors in health-care can be mitigated with the use of systematic strategies Physical examination;
and tools. One of these strategies is the SINSS construct, an acronym for Severity, Irritability, intervention; vigor; extent

Nature, Stage, and Stability. The construct of SINSS appears in several textbooks and peer-
reviewed articles. However, it has been inconsistently defined and applied in clinical practice. In
this clinical perspective, the terms of the SINSS construct are defined in detail and their
application to clinical practice is discussed. Current research showing the application of
SINSS as a whole in clinical practice and educational settings is also presented.
Recommendations for future application of SINSS are provided to advance the study of clinical
reasoning and help minimize diagnostic, prognostic, and interventional clinical errors. The
systematic use of SINSS allows the clinician to gain a thorough understanding of the patient’s
condition and symptoms, which can lead to a well-tolerated and appropriately tailored physical
examination and intervention. Additionally, the proper use of this construct can result in more
optimal patient outcomes, as well as provide a structure for the mentor and learner in helping
uncover errors in the learner’s clinical reasoning process.

Introduction in an integrated approach to clinical reasoning is cri-
tical in a dynamic and cyclical process resulting in
a collaborative approach to patient/client manage-
ment [9,12].

Throughout the patient/client management pro-
cess, errors in clinical reasoning may occur if it is not
done in a systematic way. Physical therapists should
practice and perfect efficient and repeatable processes
to combat errors in clinical reasoning, which will lead
to better patient outcomes. Understanding where
errors come from and how to mitigate them using
effective tools and strategies is essential to becoming
an expert practitioner. Table 1 contains common clin-
ical reasoning errors, the results from committing
those errors, and recommended strategies to mitigate
them. One of these strategies is to use clinical reason-
ing constructs like SINSS, which is an acronym for
Severity, Irritability, Nature, Stage, and Stability. This
clinical perspective will discuss SINSS, its application
to clinical practice, and how it helps reduce clinical
reasoning errors.

Clinical reasoning is a foundational skill for all health
professionals in clinical practice. Development of clin-
ical reasoning as a core ability requires life-long learn-
ing that occurs across a career. This life-long learning
process allows health-care professionals to make chal-
lenging decisions in the face of uncertainty with com-
plex patient situations [1,2]. Clearly defining clinical
reasoning, as well as effectively teaching and assessing
it, are challenges shared with all health-care profes-
sionals [3,4].

Clinical reasoning is both a cognitive and noncogni-
tive process used by clinicians to competently evaluate
and treat patients [4-8]. It requires the clinician to be
proficient in active listening; effective data gathering,
organization, and interpretation; hypothesis generation
and testing; and critical evaluation of alternative diag-
nostic and treatment strategies [6,9-11]. Clinical reason-
ing is the core of clinical practice and engaging in this
process effectively is a skill that is enhanced through
repetition, feedback, reflection, and practice [4,6].

Clinical reasoning in physical therapy integrates
cognitive, psychomotor, and affective skills[12]. The  Clinical question
physical therapist’s interaction with the patient is the
essential factor in the clinical reasoning process. This
collaboration is a dimension of expert physical thera-
pist practice, as patients are an important source of
knowledge[13]. The ability for the clinician to engage

Previous research on the teaching and learning of
clinical reasoning has identified the need for best edu-
cational practices, grounded in the learning sciences,
to better reveal gaps in the learner’s clinical reasoning
ability [5,14-17]. The SINSS construct provides
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Table 1. Common clinical reasoning errors, results of committing the errors, and effective strategies to mitigate them.

Clinical Reasoning Error

Result of Committing the Error

Strategies to Mitigate the Error

® |neffective gathering and verification of pertinent ® Leads to an incomplete clinical picture of ® Perform a patient-focused interview

information to quide clinical reasoning[**~>"

the patient

[9,17,23,24,28,29,41,51,52]

® May result in premature closure, which is @ Use systematic history taking, develop ill-

failure to consider reasonable alternatives
after an initial diagnosis is made

ness scripts, and conduct a hypothesis-
based physical exam [9,11,28,53-57]

® May result in misdiagnosis or poorly ® Use clinical reasoning constructs like

matched intervention

SINSS [2,28,41,58]

® May result in over-reliance on diagnostic ® Use evidence-based screening strategies

imaging or expensive clinical tests

and effective questioning techniques
[29,59]

® Failure to filter and group the array of signs and ® May result in a focus on clinical informa- ® Develop pattern recognition skills by

symptoms into meaningful, and manageable
chunks of information [8,49,50,52,60] Reference #47

tion that is not truly pertinent to the
actual problem or condition

using a body chart or symptom map
[28,41,42,56,61]

Peile E. Commentary: view from ® May result in misdiagnosis or poorly ® Use clinical reasoning constructs like

clinical education. BMJ. 2007;335(7612):207-208.

matched intervention

SINSS [2,25,28,41]

should be added to this list. ® May waste time in the clinical encounter ® Use available evidence on the condition

® May make clinical outcomes or prognosis

being treated to inform decision-making

more difficult to predict [241]

® Apply metacognitive strategies and make
thinking visible [9,28,62,63]

® Deficits in analytical and experiential knowledge ® May result in inability to pass licensing or ® Attend continuing professional develop-

[17,50,64]

advanced training certification
examinations

ment courses and residency or fellowship
training[65-67]

® May result in misdiagnosis or poorly ® Apply metacognitive strategies and make

matched intervention

thinking visible [9,28,62,63]

® May make clinical outcomes or prognosis
more difficult to predict
® |etting personal and professional biases cloud the ® May adversely affect reasoning and clin- ® Admit that one has biases and try to

reasoning process[48,50,63,68,69]

ical judgment

identify them in oneself [50,69]

® May result in misdiagnosis or poorly ® Use “debiasing tools” such as situational

matched intervention
® May result in premature closure.
® May result in an over-reliance on @ Foster reflective feedback and training in

a favored intervention

awareness, prospective hindsight, and
checklists [50,69]

clinical reasoning within the work/clinical
environment[9,50,69]

® An over-reliance on heuristics, which are cognitive ® May result in misdiagnosis or poorly ® Perform a patient-focused interview

strategies or mental shortcuts [17,50,58,69".

matched intervention

[17,23,24,28,29,41,51,52]

® May result in premature closure ® Use systematic history taking, develop ill-

® May result
a favored intervention

in an over-reliance on

ness scripts, and conduct a hypothesis-
based physical exam [11,28,53-57]

® Apply metacognitive strategies and make
thinking visible [9,28,62,63]

a structure for mentors to identify clinical reasoning
errors made by students and developing clinicians.
Additionally, it serves as a scaffold for learners to
move from basic content and procedural knowledge
to more advanced conceptual knowledge, which can
effectively guide decision-making and reduce error
[18]. Therefore, we pose the clinical question, ‘Can
teaching and utilizing the construct of SINSS minimize
diagnostic, prognostic, and interventional clinical rea-
soning errors?’

The SINSS construct

The construct of SINSS appears in several textbooks
and peer-reviewed articles. However, it has been
inconsistently defined and applied in clinical practice
[19-27]. The components, categories, and definitions
of each of the SINSS terms is found in Table 2. The
SINSS construct as a whole helps the practitioner
understand the detailed aspects of a patient’s symp-
toms for a given physical condition. It is used to deter-
mine the appropriate vigor and extent of a physical
examination as well as treatment or intervention

[20,25,28]. It helps the therapist avoid under- or over-
examining as well as under- or over-treating the
patient. It is a key construct in a systematic, patient/
client management approach, which can mitigate clin-
ical reasoning errors.

Understanding the patient’s SINSS can combat the
error of ineffective data gathering and verification.
Obtaining the information required to identify the
components of SINSS requires active listening and
systematic questioning. Open-ended questions (e.g.
questions beginning with Who, What, When, Where,
Why, and How) are used to gather information from
the patient, whereas closed-ended questions (e.g.
questions that can be answered with yes or no) should
be used to help to clarify or verify the information
given by the patient[29]. The clinician’s ability to filter
or group information is also enhanced by using the
SINSS construct as a way of chunking the patient’s
responses into categories of information. The clinician
can then use this to prioritize the hypothesis list and
begin to construct the outline of the physical examina-
tion. Finally, the clinician can use the severity and
irritability of the patient’s symptoms to determine



JOURNAL OF MANUAL & MANIPULATIVE THERAPY 299

(panunuo))

daajs 01 d|qe 3q 0} palinbal 3q Aew uonedIP3|

[ ]
daa)s 01 uinyal 01 saINUIW € uey) Ja1ealb buuinbai ‘pabuojoid pue yusanbaiy aq Aew suondnusiul das|S e
AMAIIOR 3U} WOI) JIA0I3I 0} HOYD 40 3wl Juedyiubis aiinbas pue Auainoe 33| A19A 91e43]03 Aew Juaned o
1531 4o Ajiaide buises 01 Alande buieaelbbe Jo 1alealb 1o 7| Jo oney e |ewixep
suonisod Buibueyd Jaye uiw g ueys ssa| ul das|s 01 uinias Aew juaned ‘das|s 3dnudiul swoldwiAs | e
uo swoldwAs burqg 013003 11 e dwil Jo Yibua| swes 3y} Jo suonow bulAdljaa 10 1531 Jo spouad yum
au|[aseq 03 uiniaJ yeyy swoidwAs 3npoad 1o aseasdul Kew yd1ym ‘A}A1DE JO JUNOWER 9)1eIIPOW B 3)eld]0) Aew Judled e
1591 40 A1AnDe Buises 01 Auaide buneaeibbe jo |:| Jo oney e 91eISPOWN
suonisod buibueyd Jo Ananoe buiddols yum Appinb asea Aew Aayy ‘Jeadde swoydwAs usyp\ e swoldwAs asea 0} AlAne jo adA) pue Junowy e
Jeadde swoldwiAs 210599 swoldwAs a1eaeibbe 01 A1Ande jo adAy pue Junowy e
awiy buoj e 1oy uoisod Jo ainisod e uleisns 1o “JoBIA AR ‘suoiiadal Auew YlMm S91MIAIDR 91eI3|0} Aew Judled e si030e} buisea 0y si101oey buneaeibbe jo apnyubew ayl jo oney e
1591 40 ANAnDe Buises 01 Auanoe buneaeibbe Jo |:z 1sea| 1e Jjo oney e JewIuIy Ayjiqel
2J9A35 Jo ‘dieys ‘ayde auoq
doaap ‘ayiauy ‘buigqgess ‘buriooys ‘buneurdue| ‘buioq ‘buiuing ‘buifiea-uou ‘ueisuod :suondudsap woldwAs/uied e
Kiay1| A19A a1 daa|s paganisip Aj3uedylubis 1o uted 1ybiu Jo dUSAId e
juswabeuew woldwiAs 104 ‘so13031eu Buipnpul ‘suoriedipaw uied Jo asn Jejnbal o juanbaiy :uonedIpaw uled e
uolbais Apoq panjoaul ay)
Jo bunuids-§9s 10 Juswanrow papiend buuinbai ured ssusiul a1esipur kew sbenbue| Apoq 4o ‘e1dey ‘|eqUdA SJUdled e
131360} ||e sanAlde [euoliealdal paddols aney Aew Jo 3iom 03 djqeun g Aew judned e
pa1dLIsal 10 padedwl Aj[ewixew aie SIMIAIDE [RUOIIRIIDI IO YIOM e
Ausuaiul wordwAs 0} anp paywi| 3q Aew 3313 ‘buiyood ‘buiyieq ‘buissalp ‘buiwoolb diseq UIAT e
s7Qy PHIsal Jo 1edwi Ajjewixew swoldwAs o
01/01-8 Jo bunes uied payodal-§as Juaned e Jewixey
ayde daap ‘buiuing 10y
‘burdwesd ‘buiqqosyy ‘s|qeadiiou Ajpuanbaiy 1o Judisisiad aiow ‘djqeliea Ing jueisuod :suondudsap woldwAs/uied e
daajse
|ey 03 9|qe 9q 0} uonedipaw uied ainbas ey "das|s 03 uINIAI 01 3|ge 3q ING ‘sdURINISIP dII|S dWOS dAeY Ael\ e
‘pasn
“J9A9 J1 ‘A]24e1 31 $110D4BN "UOIIdUNY 0} Palinbas aq Aew uopedIpaw disabjeue 1o Al0jewWeul-IUR (UOIIEIIPAW Uled e
A)AIDE JO JUBWAAOW Yum Buipienb Jo uied a1edipur Aew sabenbue| Apoq 1o ‘|eidey ‘|equan sjusned e
SaIAIE [e2ISAYd 1O ‘UOIIEIIII “HIOM JIIABIY JO DDUBPIOAY o
pa1o11sal Jo paedwl A|91eI9pOW e SAIIAIDR [RUOIIRIIIAI IO JIOM e
s7Qy PMIsal Jo 1edwi Al9resspow swoldwAs e
0L//-¥ jo bunes ured payodai-§as Juaned e d1eIapop
dpelb-mo| 4o ‘swosiayloq ‘buijind ‘ssauyns
Jo ssaulybi ‘ayde [np o pjiw ‘buifouue ‘sjqeadniou Apieq ‘fenysadns ‘qusniwidlul :suondudssp wolrdwAs/uled e
uted 1ybiu oN e
suonedipaw buiaali-uted ‘Aue ji ‘may Bunjel Juaned e
sjuswaAowW snoauejuods yum suoibas Apoq jo buipienb oN e ujed 1ybiu Jo 3dUISAR 10 DUSSA] e
AYIAOR JO JUSWAAOW YUM uled ou Jo [ewiuiw sa3edipul abenbue| Apoq 1o ‘|eide} ‘|eqian sused e uted 3y) |013u0d 0} UdYe} uonedIpaw uled Jo adA) pue Junowy e
papedwl Ajjewiuiw 31 SIIHANDER [RUOIIRIIIDI JO YIOM e (s7aV) buial Ajiep jo saniande uo ured ayy jo edw| o
s7QV J9puly 4o Hwi| Jou op swoldwAs e uted s,jusned ayy Jo Alsualu| o
0L/€-0 Jo bunes ured payodal-§as uaned e JewiuIN JSTIEVELS
suoniuyaq A1o0bale) sa0baie) syuauodwo) SSNIS

‘suoiHuyap pue sapobaled ‘syusuodwod 1NIISU0d (SSNIS) AljIqels pue ‘abeis ‘ainieN ‘Aujigeln| ‘A1IaAas *z a|qel



300 E. J. PETERSEN ET AL.

*Aep Jo awi} 4o ‘sbulas [e1DOSOYIASA JUSWIUOIIAUD 31| SI018) [eUIBIXD UO Judpuadap aq Aepy
asiom Bumsb sawn Jay1o Ing ‘bBuiroidwi 9q 03 SWIIS UOIIPUOD SIWIL 1Y
uonedipaw uted jo adA1/aunowe uj bueyd oN
susaned dasjs Juaund ur sbueyd oN
jueubels aq Aew uoldUNY [ewiou plemo) ssaiboid
19119q ou ‘3s10M ou ‘Bwn yum buibueyd jou aie swoidwAs |eIsnQ
uojedipaw ujed uo duspuadsp oy
susaned dasjs Jejnbas jo uondnisip Jalealn
uolPUNY 10 JUSWSAOW JO UOIssaIHay
uonedo| Jo ‘Aousnbayy ‘Alisusiul ur aseanul woidwAs |esnQ
uofiedipaw uted uo duspuadap $s97
suianzed dasjs Jejnbai Jo uoneloisay
uoIPUNY JO JUBWSAOW Jejnbal 0} uInldy
uonedo| Jo ‘Aouanbaly ‘Aysualul ur aseanap woldwis |jessnQ
(puey ur buybun pue sssuquinu Jo uled 1SUM pUB WIBSIO0) JO 1SUO dINdegNS
yum ujed moqa duosyd "6'3) uonIpuod dluoyd 3yl 0} palejal INg ‘wuayIp 9q osje Aew swoldwAs Indeqng
(uoibar moqa awes Jo Ainfuiai a1ndeqns *6°3) uled asualul 210w Jo aposids Jo
uoneqIadexs 31Ndeqns e yim (uted mog|a pjiw d1uoayd “6:3) J1uoayd si 1ey3 uomnipuod Hulkspun ue Jo uoneUIqWO)
(Burbuny pue ssauquwnu 10 ured 63|
JO 135U0 9INJE YUM DRJ MO] J1Uoiyd “H°3) UOIPUOD JIUOIYD 3} 01 P31e|aJ ING ‘JURIIYPIP 3q Os|e Aew swoldwiAs 31ndy
(uo1bas ydeq mo| swes Jo Ainfural Juadal *6'3) ujed asusiul 0w Jo sposids 1o
uoI1eqIIdEXa 91Ndk Uk yum (ured yoeq moj pjiw d1uoiyd “6:3) J1uoayd st Jeyl uonipuod buikpspun ue Jo uoleuIquio)
S}99M 9 uey} Jaiealb uoneinp woldwAs
S$H9IM 9 UBY] SS9] INQ ‘SHI9M € eyl 3iow uoneinp woldwAs
135U0 U3 ‘SHIM € uey) $s9] uoneinp woldwAs
uled yum pa1e|dosse ssoj| yiom pue Ayjigesip wisl-buo| buneniadiad o buido|aAsp Jo s 3yl aseaidul 1ey) SI0lde4 O
10108} ssaJlsIp |ed1bojoydAsd ‘pajedosse uled ©
suonpuod bey Moz
$35U3Nbasu0d [ed1paw
SNOLISS J0j si 1e Juaned sy) adejd Jo uonduny pue A19A0d34 siuaned e JS19p JSYlS pInod Jeyl sanIpiqiow-0) ©
Kbojoyred snouss jo subis o
suonpuod bey pay
s1010e) uonebi]
510128} 3OURIS[O] Uled
510128} JIWOU0II0I0G
510128} A11[eU0SISd
510108} [euonesduabHyads-aby
S10)08} [RIN}ND)
(219 ‘uonedo|sip “4eay ‘ulesls ‘uleids ‘ainidely) saunful [ediwoleue >yads
(19 ‘quswabuidwy Jejngelsdeolows) ‘uted [eiowajo|a1ed ‘uled |ejwoIdeGNS) SSWOIPUAS
(239 ‘aunwiwi ‘|e13dsIA ‘Aleuow|nd ‘zejndsenolpied) saseasip walsks Apog
SNRYY
Jlwouoiny
|enua)
21uUabH04ISIA
JlusboinaN
aAndadpou Aloyewweju)
aAndaspou [edtueydsiy

Buluepy pue buixepn

Buibueyd JoN

Buiussiop

Buirosdwy

oluoJy) uo a1ndeqng

51U0JY) U0 3INdY
duoly)
a1ndeqng

{1y

uopde Jo uonned
[erads Buiuelem SUOLIPUOD

UONIPUO 113Y3} YuMm [eap Aay)
MOY pue sdlisialdeIeyd Judied

Abojoyzed o
‘UOI3RDYISSE[D ‘UONIPU0D dYIdadS

uted jo adA|

dwil} 1IN0 saposida ||e 1o aposida Juannd 0} alejal Ae|y e
awn Jano swoldwis s,yuaned ay) jo uoissaibold e
Aungers

Bunuasaid s1 UOIIPUOD B UYDIYM Ul SWELDWI} 3Y] JO JUSWISSIASSE S,ueDdIUl)) e
abeig

"UOIIPUOD 113y} Yuim [e3p A3Y3 moy pue
saAPsWaY) syuanied 3yl IN0ge 10 ‘4O SI101I.) JO SISHDIIRIEYD [BNPIAIPU| e
*Jjasy uted a3 Jo ainjeu ay3 Ing ‘BupuaLAAXS S| JuNed Sy} UOIIPUOD
10 sisoubelp dypads ay3 sapnpUl AJUO 10U Jey) WS} [en}daduod ‘peolg e
ainjeN

suoniuyaq A1obaje)

salo0bare)

syuauodwo) SSNIS

‘(panuiuod) 'z o|qeL



how many tests and measures the patient will be able
to tolerate before their condition worsens and the
results become unreliable.

Application of severity to clinical practice

When therapists categorize a patient’s symptoms
based on severity, they can better determine the
appropriate vigor and extent of both the examination
and intervention. Vigor refers to the amount of force or
pressure applied during a test or measure, or the
intensity and complexity of an intervention. Extent
refers to the depth of movement into resistance, the
number of movements tested, and the magnitude of
an examination or intervention technique. One of the
key components of severity is how the patient’s symp-
toms affect their activities of daily living (ADLs).
Typically, the more severe a patient’s symptoms are,
the more limited ADLs will be. A positive correlation
exists between functional limitations and symptom
severity in patients with carpal tunnel syndrome[30].
Pain intensity is also a component of severity. Research
shows that illness perceptions, psychological distress,
and pain catastrophizing behaviors affect self-reported
severity of pain[31].

Severity also influences prognosis and outcomes.
Patients with moderate to maximal levels of severity
frequently necessitate more conservative estimates of
prognosis. An increase in severity level has been linked
to a fear of movement, which is a contributing factor to
poor outcomes[32]. Patients’ perception of their pain
experience can also affect their recovery. Lindberg
et al. [33] found that higher pain levels were associated
with prolonged recovery in patients following total
knee arthroplasty. Multiple symptom severity scale
measures and tools have been utilized to assist clini-
cians in predicting outcomes based on severity. The
STarT Back Screening Tool has been validated for use
on patients with low back pain for prognosis and
intervention decision-making[34]. Ozyurekoglu et al.
[35] found the Carpal Tunnel Syndrome Symptom
Severity Scale to be sensitive in detecting change in
a patient’s status. Tools like these can provide objec-
tive categorization to assist the clinician in identifying
severity levels in various conditions.

Application of irritability to clinical practice

When planning both the physical examination and
intervention, the therapist should consider the
patient’s symptom irritability level. There are limited
irritability measures or tools in the current literature
aside from the definition described by Maitland
[23,24]. Previous studies [19,20,25] assessed irritability
by judging 1) the vigor of activity required to provoke
a patient’s symptoms, 2) the severity of those symp-
toms, and 3) the time it takes for the symptoms to
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subside once aggravated. However, these studies lim-
ited therapists to dichotomously categorize symptoms
as either ‘irritable’ or ‘non-irritable’ and otherwise did
not operationally define irritability.

Barakatt et al. [19] used these two categories and
found a moderate inter-rater agreement between phy-
sical therapists on levels of irritability. In a later study,
Barakatt et al. [20] tailored treatment approaches to
the level of symptom irritability in patients with low
back pain (LBP). Those patients judged as having ‘irri-
table’ LBP received a greater number of McKenzie-
based treatments, physical agents, and manual ther-
apy than those judged as having ‘non-irritable’ LBP.
Patients in the ‘non-irritable’ group, in contrast, were
given treatments of more aggressive stretching,
strengthening, and functional exercises. Cook et al.
[36] found that minimal to no irritability of symptoms
was associated with positive outcomes for total visits
and extent of recovery. Therefore, once the clinician
establishes the level of irritability, initial treatment pro-
grams should avoid positions or activities which
exacerbate the patient’s symptoms. Movement should
be initiated with respect to the healing process, but
unnecessary symptom provocation should be avoided
[37]. Previously aggravating movements or activities
can be reintroduced once the irritability level
decreases.

Health-care practitioners should carefully con-
sider both the severity and irritability of a patient’s
symptoms together when determining the extent
and vigor of the physical examination and interven-
tion. The combination of these two categories will
inform the clinician of how many tests and mea-
sures can be done, and whether the patient’s pain
can be reproduced without prolonged exacerbation.
With high severity and high irritability, the physical
examination should only be taken to the active limit
of movement due to the elevated level of symp-
toms and the risk of prolonged exacerbation. In
contrast, a combination of high severity and low
irritability can be treated differently, because any
symptoms provoked will reduce quickly. In this
case, a patient could be taken to the passive limit
of motion. When severity is low and irritability is
high, the clinician should be cautious going to the
limit of pain, due to the risk of prolonged exacer-
bation or latent pain. Conversely, low severity and
low irritability can be assessed and treated more
aggressively, while still avoiding unnecessary symp-
tom exacerbation.

Application of nature to clinical practice

It is beyond the scope of this clinical perspective to
discuss the nature and clinical presentation of var-
ious musculoskeletal and non-musculoskeletal con-
ditions a clinician might encounter. There are
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excellent textbooks that describe such conditions
and assist the clinician in differentially diagnosing
a patient’'s symptoms [29,38-40]. It is crucial for
clinicians to be able to distinguish conditions
which fall outside the scope of their practice versus
those they can examine or treat independently or
with the assistance of a multidisciplinary approach
[2,29]. Additionally, when clinicians use evidence-
based screening strategies, such as a medical intake
form, they will be able to better determine the
nature of a condition and prescribe the proper
plan of care [2,29,40,41].

Not only does nature include a specific diagno-
sis and the associated symptoms patients experi-
ence but it also encompasses the nature of the
patients themselves and how they mentally and
physically handle their condition. The current defi-
nition of pain is ‘an unpleasant sensory and emo-
tional experience associated with, or resembling
that associated with, actual or potential tissue
damage.’[42] Patients’ interpretations of the pain
experience widely varies and can complicate the
initial clinical presentation as well as the patient/
client management process. Multiple factors influ-
ence a patient’s pain experience including cultural,
socioeconomic, personality, generational, pain tol-
erance, and litigation. Therefore, each patient’s
clinical presentation will be unique, and the thera-
pist should acknowledge it with a truly patient-
centered approach.

Application of stage to clinical practice

The clinician’s ability to accurately determine the stage
that a condition is in helps with understanding both its
nature and its prognosis. The progression from one
stage to another is not always linear and varies
depending on the nature of the condition, the accu-
racy and efficacy of the prescribed intervention, and
the patient’s adherence to that intervention [43,44]. It
is also important for the therapist to determine if the
condition is new to the patient, or if it is one that has
been recurring over time. Finally, understanding
a condition’s stage will help the clinician determine
what may be happening at the tissue level of healing.
This will lead to better application of intervention and
optimal outcomes.

In the acute stage of healing, the inflammatory
process is most active. Characteristics of this stage
include changes in vasculature, clot formation, exu-
dation of cells and chemicals, and phagocytosis.
Patients often report the onset of pain before tissue
resistance is felt during movement. Therefore, the
goals of intervention at the acute stage are control-
ling the effects of inflammation and preventing the
deleterious effects of rest[45].

Tissue proliferation and repair characterize the sub-
acute stage of healing. During this stage, tissues
undergo growth of capillary beds, removal of noxious
stimuli, collagen formation, and growth of granulation
tissue. Tissues must be handled cautiously at this stage
since they are very fragile and easily injured. Pain
usually comes on at the same time as tissue resistance
is felt. In this stage, subacute goals include the promo-
tion of healing and the development of mobile scar
tissue[45].

The key characteristics in the chronic stage of
healing include tissue maturation, remodeling, and
contraction of connective tissue. During this time,
collagen aligns with the direction of stress.
Therefore, controlled movement is integral at this
phase so that the collagen aligns properly and does
not overly restrict normal movement. Patients often
report the onset of pain after tissue resistance is
felt, enabling more aggressive range of motion and
stretching during this stage. Goals of treatment at
this stage are to increase the tensile quality of the
scar tissue and to promote functional indepen-
dence[45].

Application of stability to clinical practice

Clinicians determine a condition’s stability by estab-
lishing baseline symptoms and constantly reevaluat-
ing changes in those symptoms. Conditions that are
worsening may not immediately show an improve-
ment following a given intervention. Examples of
worsening conditions include those in which pain
intensity and frequency increase, pain location
changes or spreads, and the function of the patient
declines despite the intervention. Minimal improve-
ment could be due in large part to the worsening
stability of the condition, rather than a lack of effec-
tiveness of the intervention. Therefore, clinicians
should continuously reassess treatment response,
not only after the initial intervention, but between
and within each successive treatment session. The
therapist should carefully reevaluate and reflect on
conditions which fail to improve despite dedicated
intervention to determine the nature of the decline.

The therapist should also reflect on conditions
which are improving to determine the nature of
the improvement. Improving conditions include
those in which pain intensity and frequency
decrease, pain location minimizes or disappears,
and the function of the patient improves as the
result of the intervention or on its own. Many con-
ditions improve despite any dedicated professional
assistance due to the body’s natural healing pro-
cess. If there is overall improvement following an
intervention, the therapist should not solely attri-
bute this to the intervention provided, but rather
a combination of this and the improving condition.



A condition that is unchanging, especially despite
matching intervention, can present a greater challenge
for the clinician. Unchanging conditions are typically
associated with chronic pathology, or an acute injury
where the inflammatory response has stalled.
Therapists should consider improvements, or lack
thereof, in the context of the tissue healing process.
Intervention may need to be regressed if the tissue is in
a constant state of inflammation, or it may need to be
more aggressive if improvement has stalled. Overall,
clinicians should judge the stability of a condition in
the context of SINSS as a whole, rather than as an
isolated component of the condition.

Previous application of the SINSS construct in
physical therapy practice and
recommendations for future research

A clinical reasoning tool incorporating the SINSS con-
struct has been created and utilized in fellowship-
level academic and clinical orthopedic settings[28].
This tool helps the mentor and learner uncover errors
in the learner's clinical reasoning process.
Additionally, the SINSS portion of the tool guides
students’ decision-making regarding the extent and
vigor of the physical exam and matching intervention.

Besides the use of SINSS in clinical reasoning tools,
the construct has been highlighted in case studies that
detail the clinical decision-making process with various
orthopedic, musculoskeletal conditions [2,25,28,41].
These case studies show the utility of the construct in
helping the practitioner make sound clinical decisions
and reduce the likelihood of committing errors in the
clinical reasoning process.

Although the SINSS construct as a whole can be
primarily attributed to the Maitland approach to
patient/client management, other systematic evalua-
tion and intervention approaches, such as McKenzie,
Cyriax, Canadian, etc., utilize components of SINSS
within their methods[27]. The Appendix to this manu-
script contains five clinical vignettes, which highlight
how the construct of SINSS guides clinical reasoning
on examination, intervention, and overall manage-
ment and outcomes.

To advance the study and application of clinical
reasoning, future research should focus on answer-
ing the question posed in this clinical perspective,
‘Can teaching and utilizing the construct of SINSS
minimize diagnostic, prognostic, and interventional
clinical reasoning errors?” This can be accom-
plished in three ways. First, the SINSS construct
should be taught in entry-level physical therapy
education to help the novice learner progress
more quickly from basic content and procedural
knowledge to more advanced conceptual knowl-
edge. Second, clinical reasoning reflection tools
that use the SINSS construct [28] can be adapted
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to entry-level education to facilitate the develop-
ment of clinical reasoning. Third, the impact of
understanding and applying SINSS can be studied
in the didactic and clinical settings to assess if it
truly reduces diagnostic, prognostic, and interven-
tional clinical errors. As clinical reasoning skills are
applied and measured in physical therapy practice,
the quality and efficiency of patient care will
improve and result in more optimal patient out-
comes [12,46].

Summary

Clinical reasoning requires clinicians to be able to inte-
grate experience, knowledge, and the ability to moni-
tor cognitive processes efficiently and effectively.
Clinicians need to be adaptive learners as they use
their continued development of metacognitive skills
that are central to reflection in, on, and for action[18].
This life-long process requires deliberate practice and
consistent effort. Utilizing systematic tools and strate-
gies, like the SINSS construct, can help the learner
move more rapidly from the beginning to the more
advanced stages of learning and performance.
Additionally, the SINSS construct provides a structure
for the mentor and learner in helping uncover errors in
the learner’s clinical reasoning process. The construct
also allows the clinician to gain a thorough under-
standing of the patient’s condition and symptom:s,
which can lead to a well-tolerated and appropriately
tailored physical examination and intervention. Finally,
understanding and implementing the SINSS construct
in orthopedic clinical settings may reduce diagnostic,
prognostic, and interventional clinical reasoning errors
and result in more effective and efficient patient out-
comes[47].

Key points

(1) Clinical reasoning requires clinicians to be able to
integrate experience, knowledge, and ability to moni-
tor cognitive processes efficiently and effectively.
Utilizing systematic tools and strategies, like the SINSS
construct, can help learners move more rapidly from the
beginning to more advanced stages of learning and
performance.

(3) The SINSS construct provides structure for the mentor
and learner in helping uncover errors in the learner’s
clinical reasoning process.

(4) The SINSS construct allows the clinician to gain

a thorough understanding of the patient’s condition

and symptoms, which can lead to a well-tolerated and

appropriately tailored physical examination and
intervention.

Understanding and implementing the SINSS con-

struct in orthopedic clinical settings may reduce

diagnostic, prognostic, and interventional clinical rea-
soning errors and result in more effective and effi-
cient patient outcomes.
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Appendix. Clinical Case Scenarios with SINSS
Assessment and Clinical Reasoning Guidance

Clinical Vignette #1

Patient History: The patient primarily reports right anteromedial knee pain, but also has intermittent right thigh pain that seems connected to the knee
pain. Pain is a constant, deep ache that does not vary much, rated at 7-9/10. There is no reported pain or other symptoms elsewhere in the body. Pain
significantly limits the patient’s ADLs, hobbies, and work ability. Patient takes both an anti-inflammatory and a narcotic drug for pain relief. Patient
reports pain disrupts sleep at least once a night over the last two weeks. Returning to sleep requires frequent position changes, additional medication,
and hot baths. Patient reports no recent trauma or specific aggravating event, but states the same knee was injured about a year ago while hiking and
stepping on uneven surfaces. Pain in the knee and thigh started worsening over the last two weeks for no apparent reason. Current pain feels
different than that felt a year ago, although both pains are in the same location. Past medical history is otherwise unremarkable, other than the
patient reports feeling very discouraged and depressed.

Assessment of SINSS ® Severity: Maximal

® |rritability: Maximal

® Nature: Both musculoskeletal and non-musculoskeletal components may be present; Nature of pain
could be mechanical or inflammatory nociceptive, and/or affective. Both red and yellow flag
conditions may be present. Patient is not coping well with condition.

® Stage: Acute on Chronic

® Stability: Worsening
Clinical Reasoning about Examination and ® Both vigor and extent of the physical exam should be very limited due to maximal severity and
Differential Diagnosis irritability.

® Range of motion testing should be applied just to the first onset or increase of pain.
® |ow number of tests and measures should be performed to not exacerbate the condition, while still
providing information to guide decision-making.
® Differential diagnosis includes musculoskeletal conditions such as a muscle strain, ligament sprain,
bone injury, cartilage injury, etc. Referred pain from proximal regions (low back, hip) needs to be
considered. However, more sinister diagnoses need to be ruled out first (cancer, space occupying
lesion, infection, etc.)
Clinical Reasoning about Intervention and ® Both vigor and extent of the intervention should be very limited due to maximal severity and
Patient/Client Management irritability.
® [ntervention should focus on pain relief, positions of comfort, activity modification, and use of
assistive devices as needed.
® No intervention should be applied that could potentially worsen the condition.
® Consultation and communication with primary care physician is highly recommended with the
possibility of ordering additional diagnostic tests.
® Condition requires careful management with a multidisciplinary approach (Doctor, PT, Psychologist,
etc.).
Likely Patient Outcome ® Fair to poor, based on complexity and uncertainty of condition until a definitive diagnosis and
prognosis are established.

Clinical Vignette #2

Patient History: The patient primarily reports right anteromedial knee pain, but also has chest and abdominal pain that is connected by the mechanism
of injury. Pain in the knee is variable and constant, both superficial and deep, and ranges from 2-8/10. Pain in the chest and abdomen is a deep, dull
ache at 5/10. There is no reported pain or other symptoms elsewhere in the body. Pain significantly limits the patient’s ADLs, hobbies, and work ability
and the patient is unsure if returning to full function is even a possibility. Patient states pain just worsens for no reason, but that lying down, not
moving, and taking pain medication eases the pain relatively quickly. Patient takes pain medication daily and sometimes takes more than what is
recommended. Patient reports pain does not disrupt sleep, but that dreams of the accident do. Patient reports a car accident about a month ago
caused the pain when the knee hit the dashboard of the car and the seatbelt restricted movement across the chest and abdomen. Patient reports no
previous knee, abdomen, or chest pain before the accident. Some days it feels like things are improving, but other days condition worsens. Overall, it's
not getting better. Past medical history is otherwise unremarkable, other than a family history of high blood pressure. Patient reports litigation is
pending on the accident.

Assessment of SINSS ® Severity: Maximal

® |rritability: Minimal to Moderate

® Nature: Both musculoskeletal and non-musculoskeletal components may be present; Nature of pain
could be mechanical nociceptive, viscerogenic, and/or affective. Yellow flag condition is likely
present. Patient is not coping well with condition.

® Stage: Subacute

® Stability: Waxing and waning
Clinical Reasoning about Examination and ® Both vigor and extent of the physical exam should be moderately limited due to maximal severity
Differential Diagnosis and varying irritability.

® Range of motion testing should be applied just to the active limit of what the patient can tolerate.

® | ow number of tests and measures should be performed to not exacerbate the condition, while still
providing information to guide decision-making.

® Differential diagnosis includes musculoskeletal conditions such as a muscle strain, ligament sprain,
bone injury, cartilage injury, etc. Referred pain from proximal regions (low back, hip) still needs to
be considered. Presentation of abdominal and chest pain could also be musculoskeletal (rib cage,
chest muscles), but underlying viscerogenic and cardiopulmonary pathology should also be ruled
out.

(Continued)
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(Continued).

Clinical Reasoning about Intervention and .
Patient/Client Management
Likely Patient Outcome (]

Both vigor and extent of the intervention should also be moderately limited due to maximal
severity and varying irritability.

Intervention should focus on reassurance, positive outlook, encouragement of early motion and
light function within tolerable limits, and progression of intensity and duration of functional activity
as quickly as able.

Litigation factors complicate patient/client management, but they should be addressed and
factored into decision-making.

Consultation and communication with primary care physician is highly recommended to ensure
proper imaging has been completed and viscerogenic and serious musculoskeletal injuries have
been ruled out.

Condition requires careful management with a multidisciplinary approach (Doctor, PT, Psychologist,
etc.).

Fair to poor, based on complexity of condition, litigation factors, and pain-associated psychological
distress factors.

Clinical Vignette #3

Patient History: The patient primarily reports right anteromedial knee pain. There is no reported pain or other symptoms elsewhere in the body. Pain is
intermittent, mostly dull, and very mild, unless the patient runs more than 1 mile. Then pain becomes sharp, stabbing, and knee ‘catches.’ After
running, knee swells and becomes stiff. Patient rates pain at rest 0-1/10, however, after running, pain increases to 6/10. It takes several hours for the
pain and swelling to subside after running for 7-10 minutes. If patient avoids running, all ADLs, hobbies, and work ability are fine. Patient takes anti-
inflammatory medication and applies ice only after running. Pain does not disrupt sleep. Patient reports an ‘old injury’ a couple years ago twisting the
same knee when slipping on wet stairs. Initial injury slowly improved over time. However, since the patient has been trying to run for exercise and
weight loss over the past month, knee continues to ache and swell. Overall, patient reports knee condition is not improving. Past medical history is
otherwise unremarkable other than patient is borderline obese.

Assessment of SINSS (]
[
[

Clinical Reasoning about Examination and °
Differential Diagnosis

Clinical Reasoning about Intervention and .
Patient/Client Management

Likely Patient Outcome °

Severity: Minimal to Moderate

Irritability: Maximal (with specific aggravating factor)

Nature: Musculoskeletal; Nature of pain could be mechanical or inflammatory nociceptive. There are
no red or yellow flag conditions present. Patient appears to be coping with condition if running is
avoided.

Stage: Subacute on Chronic

Stability: Not improving

Both vigor and extent of the physical exam could be minimally limited as there seems to be only one
main aggravating activity that increases symptom irritability. As long as this one is avoided, patient
should tolerate a comprehensive exam.

Range of motion testing could be applied to the passive limit.

Moderate number of tests and measures could be performed to guide decision making and
differential diagnosis.

Differential diagnosis includes mainly musculoskeletal conditions such as a cartilage injury, bursa
issue, or intra-articular pathology. Underlying biomechanical factors should be considered (e.g.
running form, body type, joint mechanics above and below the knee). Referred pain from proximal
regions (low back, hip) still needs to be considered. It is unlikely that anything more sinister is
present (red flag conditions), but a careful review of systems is still important.

Both vigor and extent of the intervention could also be minimally limited as long as the aggravating
factor or similar types of activities (e.g. running, jumping, twisting) are avoided.

Intervention should focus on treating the impairments and possible underlying pathology of the
condition.

Conservative treatment should be attempted first and if dedicated therapy is not effective, addi-
tional imaging or consultation to a specialist is indicated.

Condition can be managed primarily by a physical therapist with communication with the primary
care physician.

Good, based on the single aggravating factor and minimal impact on ADLs, work etc. If the cause of
the condition is found and treated appropriately, prognosis and outcome are favorable.




Clinical Vignette #4
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Patient History: The patient primarily reports right anteromedial knee pain. There is no reported pain or other symptoms elsewhere in the body. Pain is
intermittent, superficial, and mild. Patient rates pain at rest 0/10 and 3/10 at worst. Patient is able to do all ADLs, hobbies, and work requirements
without difficulty despite knee pain. Pain does not disrupt sleep and patient does not take any medication to control pain. Patient reports 3 days ago
helping a friend move and was going up and down stairs for several hours while carrying boxes and some furniture. Patient reports no trauma or falls
or any knee pain prior to 3 days ago. Knee was a little sore and stiff the next day, but is getting better on its own. Patient is otherwise healthy and has

no significant past medical history.
Assessment of SINSS

Clinical Reasoning about Examination and
Differential Diagnosis

Clinical Reasoning about Intervention and
Patient/Client Management

Likely Patient Outcome

Severity: Minimal

Irritability: Minimal

Nature: Musculoskeletal; Nature of pain could be mechanical or inflammatory nociceptive. There are
no red or yellow flag conditions present. Patient appears to be coping very well with condition.
Stage: Acute

Stability: Improving

Both vigor and extent of the physical exam could be unlimited or minimally limited as the condition
is both minimally severe and minimally irritable.

Range of motion testing could be applied at end range using sustained or combined movements.
High number of tests and measures could be performed, if needed, to guide decision making and
differential diagnosis.

Differential diagnosis includes mainly musculoskeletal conditions such muscle strain, joint inflam-
mation, ligament sprain, etc. Referred pain from proximal regions (low back, hip) are unlikely, but
should still be quickly ruled out. Non-musculoskeletal pathology is very unlikely.

Both vigor and extent of the intervention could also be unlimited or minimally limited as the
condition is both minimally severe and minimally irritable.

The patient is likely to improve on own without any formal intervention.

If professional intervention is sought, it could focus on conditioning and proper lifting/carrying
mechanics to avoid future injury, which can be provided independently by the physical therapist.
Excellent, based on an already improving acute condition. Patient is otherwise healthy and coping
well with condition. Prognosis and outcome are very favorable.

Clinical Vignette #5

Patient History: The patient primarily reports right anteromedial knee pain, but also has low back pain and feeling of ‘clumsiness’ in right leg. There is
no reported pain or other symptoms elsewhere in the body. However, patient reports back pain seems to be spreading into thigh and the leg and ‘just
does not feel the same as the other one.’ Patient also reports back and knee pain increase when coughing or sneezing. Knee pain is 5-7/10 and back
pain is 4-6/10. Both are constant and variable. Patient is still able to perform the majority of duties as a truck driver, but has had to limit the amount of
time driving at one time. Can sit/drive for 1 hour before leg and back pain worsen. Sometimes it takes almost an hour to completely return to baseline
symptoms by getting out of truck, walking around, and standing. Most of the time, the patient tries to just deal with the pain and continue to work,
but that has gotten more difficult over the last several weeks. Otherwise, ADLs and hobbies are not significantly affected by the pain. Patient takes
pain medication three times a day to get through workday. Does not take any medication when not at work. Pain does not disrupt sleep. Patient
denies trauma or specific injury to knee or back, although both pains have been present for years, which is attributed to job requirements. However,
condition is definitely worsening, and patient is concerned about losing job. Patient has not had any prior formal treatment to back or knee. Patient
has additional past medical history of hypertension, diabetes, and obesity.

Assessment of SINSS

Clinical Reasoning about Examination and
Differential Diagnosis

Clinical Reasoning about Intervention and
Patient/Client Management

Likely Patient Outcome

Severity: Moderate

Irritability: Moderate

Nature: Both musculoskeletal and non-musculoskeletal components may be present; Nature of pain
could be mechanical nociceptive, inflammatory nociceptive, or neurogenic. Potential red flag
conditions need to be explored further. Patient coped with condition initially, but is starting to
struggle.

Stage: Chronic

Stability: Worsening

Both vigor and extent of the physical exam should be moderately limited due to moderate severity
and moderate irritability.

Range of motion testing should be applied just to the active limit of what the patient can tolerate.
Low number of tests and measures should be performed to not exacerbate the condition, while still
providing information to guide decision-making.

Differential diagnosis includes musculoskeletal conditions such as degenerative joint changes,
postural syndrome, muscle strains, ligament sprains, discogenic or radicular pathology. Referred
pain from proximal regions (upper back to lower back, low back to hip or knee, hip to knee) needs
to be considered. Potential red flag conditions (loss of normal leg function) need to be explored
further. Additionally, patient has underlying multi-system co-morbidities, which need to be factored
into examination and differential diagnosis (HTN, Diabetes).

Both vigor and extent of the intervention should also be moderately limited due to moderate
severity and moderate irritability.

Intervention should focus on pain centralization, activity modification, pain control modalities, work
ergonomics, and appropriately matched therapeutic exercises.

Consultation and communication with primary care physician is highly recommended to ensure
proper imaging has been completed and potential red flag conditions are addressed. Coordination
with other health care professionals may also be indicated due to patient’s past medical history.
Condition requires careful management with a multidisciplinary approach (Doctor, PT, Orthopedic
or Spine specialist, Dietician, etc.).

Fair to Good, based on patient’s motivation, no prior intervention to address concerns, multiple pain
areas with potential red flag condition, underlying co-morbidities.
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