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Supplemental Digital Appendix 1
Clinical Process Model Decision Tree a Physician Might Follow When Presented With a Patient With Routine Low Back Pain

are reweighted and whether new
are introduced.

X Okay to end: Patient doesn’t
Take Action follow up.
Build Plan of Care:
Refine Hypotheses: Most appropriate plan of care —
Information gathered adequately conservative treatment: Follow-up: Patient improved
rules out non-mechanical low back * Prescribe NSAID — short term as
pain needed Recommend taper-off NSAID
* Educate patient on lower back Recommend return to
Gather information: P»{ Most likely hypothesis: mechanical »|  pain P activity as feels appropriate End End Scenario:
First information gathered should be to rule out red flags (to exclude urgent (acute) low back pain — adequately * Recommend appropriate Recommend back pain Recommend Alternate Treatment: Patient doesn’t follow up.
hypotheses): Refine Hypotheses: confirmed exercise/ROM prevention program and/or Patient cannot/will not take NSAID
Information gathert.ed reveals Other hypotheses: adequately * Recommend activity modification work related ergonomic (but wants pain relief med) Follow-up: Patient imbroved
Review of intake, patient history, interview, physical exam: possible Spinal Fracture (some excluded (stop aggravating activity) evaluation. *Prescribe Acetominophen - :
* major trauma (fracture) X * Chiropractic manipulation
. . combo of 50+ yrs, osteoporosis, N L X R Recommend taper-off
osteoporosis (fracture) i O SR * Recommend follow-up if pain is Continue rest of conservative plan: Acetominophen
*structural deformity (fracture) trauma) ! U still present — 3 wks * Educate patient on lower back R Z S
*steroid use (fracture) . . » pain > e(?o.mmen return to .
Refine Hypotheses: * Recommend appropriate activity as feels appropriate
Spinal Fracture confirmed . S Recommend back pain
* . + . Take A Address Complication: . . L. i P
age> S IERREIE] fr‘acture) . Refine Hypotheses. P  type could affect who to refer ake Action B . Situational Urgency: GI Symptoms Decision Bl el prevention program and/or
* pain at rest (cancer, aortic aneurysm if 60+)) Information gathered reveals Refer to orthopod > NSAID GI BLEED - reports blood in e e e e 9 Mo > Tree for Gl * Recommend activity modification work related ereonomic
*unexplained weight loss (cancer) possible Spinal Cancer (some (i.athgrlnforn?atlon: e e e e stool, f.at|gue,hllghtheadedness, g symptoms (stop aggravating activity) B [
* unrelenting night pain (cancer, spondylitis, aortic aneurysm if 60+) P»| combo of cancer hx, unexplained Find information that rules out or abdominal pain * Chiropractic manipulation :
*non-responsive to care (cancer) weight loss, nonresponsiveness to confirms Spinal Fracture/Spinal * Recommend follow-up if pain is
* hx: cancer (cancer) care, night pain, pain at rest, 50+yrs Cancer/Spinal Infection/ Refine Hypotheses: Take Action still present — 3 wks
: : . i i Anklyosing Spondylitis. Spinal Cancer confirmed . . n
Gather Information Reflneb Hypotheses.. . age, urinary retention) > y g Spondy > p Refer to Neurologist/neurosurgeon, Situational Urgency: G Symptoms
(INITIAL PRESENTATION) Most likely: mechanical low back * muscle weakness (cauda equina) . » Lo . .
; . . . . . oncologist » do not require intervention prior to
Age: 18-80 pain * pladder/bowel dysfunction (cauda equina) ] X-ray or MRI/CT: (could follow w/ Imaging Evidence, History )
. | Refine Hypotheses: . low back pain concerns
Gender: Any Important to exclude — rule out * saddle anesthesia (cauda equina) . blood test if suspect cancer — helps
. . . L , ) . . . K Information gathered reveals L
Visit location: clinic/ dr’s office worse strategies: *gait abnormality (cauda equina) . . . w/type and origin)
. X N ) . + | possible Spinal Infection (some )
Reason for visit: low back pain Cauda Equina *decreased rectal sphincter tone (cauda equina?) Pl ombo of fever. immune Refine Hypotheses: .
Details: »| Spinal Infection > FTEVE ,d comi .| Spinal Infection confirmed Take Action ad cati uational . Deusflon
suppression, iv drug use, systemic X : :
Started :1-3 weeks ago Spinal Fracture (compression) * persistent fever (spinal infection) pp € ¥ ” Refer to Neurologist/neurosurgeon o~ GRS |cat{on o~ Snuat,ona, Urgem.:y A,St ma . ~ UChiely
. . o T . I . . ) . . unwellness, trauma) : : P NSAID Sampter’s triad - P complication requires intervention ' asthma
Triggering event: (heavy lifting activity list), Spinal Cancer (tumor infiltration) * immune suppression (infection) Imaging Evidence . h - L
ARG, 5.EEE iy A e (i eeren) reports SOB, anaphylaxis occurs prior to low back pain concerns complicati
The pain is worsened with physical activity. Also need to be considered: * systemic unwellness (infection) Refi . on
. . . nd . » . ine Hypotheses:
Patient could volunteer information from 2 Other medical condition presenting . .
A . X o . Information gathered reveals possible
Gather information box as back pain (e.g., nephrolithiasis) * age 60+ (aortic aneurysm) Ankvlosing Spondvlitis (night pai
> n yosmff pon \ll itis (nig| bpaln,k Situational Urgency: Asthma
morning stiffness, alternating buttoc » icati f Refine Hypotheses:
*moming stiffness (spondylitis) ‘ g ! g ‘ P complication does not require vp ]
i . . pain, gradual onset, improvement with ; ; ; Information gathered reveals no Build Plan of Care:
* alternating b intervention before low back pain
g buttock pain (spondylitis) ise. family hx of dvl hryti e -
*gradual onset (spondylitis) exercise, family hx of spondyloarthrytis) abnormal finding Most appropriate plan of care — End
g_ A _ " | Importantto exclude: adequately | *Continue treatment as
* improvement with exercise (spondylitis) » | » . imize fi ) Could develop further, but
*Family hx of dvlorarthriti dvliti Refine Hypotheses: ) excluded appropriate to optimize function endin for now.
amily hx of spondylorarthritis (spondylitis) yp Gather information: Recommend Alternate Treatment: likely hypothesis:uncomplicated *consider consultation &
Information gathert?d reveals Find information that rules out or Refine Hypotheses: Patient refuses to curb aggravating low back pain — adequately *Assess for disposition
(if over 60): possible Cauda Equina (some X i 8 N - activit :
o " " » : : : w| confirms Cauda Equina. | Cauda Equina confirmed Take Action y » . confirmed
atherosclerosis (aortic aneurysm) » combo of fecal incontinence, gait » > Refer to Neurosurgeon o | *Reaffirm that activity should be w [ Okay to end: Patient
* pulsating abdominal mass (aortic aneurysm) abnormality, saddle anesthesia, surgical Eval, MRI Imaging Evidence 1 curbed '\\doesn't follow up.
* night pain (aortic aneurysm, spinal cancer) urinary retention, weakness in ’ — L *Refer to therapy for orthopendics Refine Hypotheses:
* pain at rest (aortic aneurysm) limbs) _ IF-’\d.dr;zss Compllcaltlon: beh *Reaffirm other medical roll 5 3 Information gathered reveals
Rars i A ain doesn’t resolve — no behavior ollow-up: Patient improve
* radiating leg pain (aortic aneurysm) Gather information: g P e management p: Fatient Improv indication for consultation Build Plan of Care: End
L . Important to exclude: not excluded Most appropriate plan of care —
Blood test (if over 50): . Find information that rules out or ] Recommend taper-off NSAID > P . » L g Could develop further, but
Refine Hypotheses: confirms Pyelonep hritis Refine Hypotheses: - adequately confirmed evaluate and manage ;
*indicators of cancer ! : - : Recommend gradual return to . - . o q ending for now.
+ | Information gathered reveals - w| Pyelonephritis adequately Take Action > activity End i n likely hypothesis:uncomplicated consultation
"1 possible Pyelonephritis (fever, X-ray, Kidney Ultrasound, 1 confirmed Refer to nephrologist Address Complication: Recommend back pain Rf ine HYPOt e:es. | chronic low back pain — adequately
blood in urine, flank pain) Urinalysis, Urine Culture, CT, ask - . Pl ’ . ti d/ Information gathered reveals no excluded
about history of kidnev stones. UT P Pain worsens without behavior prevention program ana/or pain radiation below knee, no other
S LS ’ modification work related ergonomic key findings. Gather Information:
birth defects evaluation Refine Hypotheses: " i & e "
- . . Gather Information: For refining nature/ Refine Hypotheses:
Mechanical low back pain * . " ; g
. . K . ] Comprehensive re-eval Important to exclude: adequately location? of low back pain Information gathered reveals
SEl LI T el LR T B S LS L (e e w/psychosocial assessment excluded abnormal findinglmportant to Build Plan of Care: End
Refine Hypotheses: Find information that rules out or . Address Complication: improves nor worsens eonSider psy al e R : ) o i glmp Care: . ' . . .
. . . L Refine Hypotheses: . X i - wl . . | (whatdoes this include?) o | likely hypothesis: sciatica — - Order AP and Lat LS x-rays w| exclude: not excluded - | Most appropriate plan of care — + [ (Note: internist w/ongoing relationship w/
Information gathered reveals possible confirms Pancreatitis. o § . Pain neither worsens nor improves > ' Chronic low back pain P . ) ' » . ' X ' - > . .
»|  Pancreatitis (nausea, vomit » »| Pancreatitis adequately confirmed Take Action fter behavi dification OR first Condition should be treated *Chronic sdiatica Must include physical adequately excluded Consider bone scan, CBC, adequately confirmed evaluate and manage as indicated patient could have an ongoing management
+ . 4 K ! L 4 . . w Refer to gastroenterologist ELS AU EN AL 1t . . exam/history/interview to ESR, U/A, CHEM, SPEP, likely hypothesis:uncomplicated or consult” role we could continue to develop here)
Refine Hypotheses: decreased oral intake, pain in Pancreatic function test, Glucose visit was after 6 weeks of pain and as chronic *any previous or new-to- L . . . . A ;
. ional . o ’ X o determine if pain radiates likely hypothesis: mechanical low IPEP, UPEP (dependent on chronic low back pain — adequately
Situational Urgency: abdomen radiating to back) Tolerance test, Pancreatic already receiving conservative consider important-to- st knee back pain — adeguately confirmed AT 1 (e Gl excluded
P»| Red flag feature reveals indicator of Ultrasound and CT, ERCP, Biopsy therapy via other avenue exclude P ’ pain b o v Address Complication:
Py b fi f factors? .
condition other than mechanical » ut requires refinement for actors?) Patient refuses some aspect of plan
low back pain - - - -1, . . (location?, nature?) " E w End
Refine Hypotheses: Gather information: Continue conservative treatment i S e— Would need to Must exclude abnormal that p| Orcare Could develop further, but
Information gathered reveals Find information that rules out or Refine Hypotheses: option until 4 to 6 wks from initial > pai pf b h ) establish agreement requires surgery. ending for now.
possible Endocarditis (fever, chills, confirms Endocarditis. . ’ ) . eval. »{RRaaniworsensiaitequenavioy before continuin (Need to develop alternate plan of
Endocarditis adequately confirmed Take Action dificati g :
P»| night sweats, fatigue, weight loss, —p ' P e *Consider /modify assisted OTHICSUION this path care based on this.)
. efer to cardiologis . ; .
muscle and joint pain, cough, SOB, Blood culture, Echocardiogram, g management, ergonomic Refine Hypotheses. .
blood/purple and red spots under EKG, chest x-ray evaluation . L7 (IR R T Gather Information:
(s ez ) Address Complication: radiating below knee but no other - ’ Refine Hypotheses:
ing i i S L For refining nature/ .
Pain re-emerges at later date after " key findings Information gathered reveals
- ) Would start at column 1 again : location? of sciatica L . End
- »| initial follow-up of no pain (does . ' p—- abnormal finding Build Plan of Care: ) ) ) ) )
Refine Hypotheses: ; o including story up to this point X (Note: internist w/ongoing relationship w/
Inf . hered ibl this put us on the decision pathway » | Important to exclude: adequately > *Order AP and Lat LS . | Important to exclude: not excluded | Most appropriate plan of care — - K 1dh ) ical
nformation gathered suggests possible in a redundant way?) P axcuded > rder AP and Lat LS x-rays P e ®|  surgical Consult P patient could have an ongoing post-surgica
aortic aneurysm (some combination of: . . . *QOrder MRl or CT . . . management role we could continue to
60+ age, atherosclerosis, pulsatin Surgical Referral LA st i el R myelogram likely hypothesis:uncomplicated develop here)
e .' . § p R € g Address Complication: back pain — adequately excluded % v g chronic sciatica — adequately P
abdominal mass, night pain, pain at If no aneurysm, could start a new case P : Other likelv hvoothesis: sciatica — Consider excluded
P rest, radiating leg pain) but no other red with symptoms and indication that aortic » »| Patient follows up identifying a red y hyp ) ; ; electrodiagnostic studies Address Complication:
fl . . R Ll flag symptom (break out for any adequately confirmed but requires A .
ag conditions aneurysm was investigated and came up i t Patient refuses to consider surgery
e possible) refinemen >
Note: would these flags automatically (Need to develop alternate plan of
trigger a cancer investigation since : . i
e . ? Refine Hypotheses: Refine Hypotheses: care based on this.)
multiple cancer flags present? Information reveals a key finding Information gathered reveals no Build Plan of Care:
. lated to pain radiation below abnormal finding Most appropriate plan of care —
Refine Hypotheses: . s . " ) End
Refine Hypoth . 7 Important to exclude: adequately Continue current treatment
Information gathered suggests multiple Gather information: Me:tliele‘g:ueseizsnﬁrmed Take Action _ knee Referrél EBE[RICIE Cof’l > excluded > “Consider further tests and Could develop further, but
P possible red flag issues P  Follow appropriate combination of > P Refer to Neurologist/neurosurgeon? = . . use this path as starting point Hely iveeiadsumnesmmsieaied o e ionZ ending for now.
R A Manage pain?? (need to figure out what possible for other topics. y hyp : P
NOTE: C ST P ge pain:: findings could be revealed and chronic sciatica — adequately *Assess for disposition
TE: Can expand this later i
what kind of hypotheses these confirmed
would inform)
§ Refine Hypotheses: End
Refine Hypotheses: P Red Flag cause neither confirmed nor Could develop further, but
Information gathered reveals ruled out ending for now. Refine Hypotheses:
unexpected new data that may . ) .
h hesi + | Information gathered reveals Would start at column 1 again
> SUDDCIUICWANYPCINES!S "1 previously undiscovered urgent red including story up to this point
flag.
Consider how existing hypotheses :
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