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Outline 

• What is diagnosis?
• Relevance
• The ideal diagnostic test
• Validity of diagnostic tests
• Sensitivity
• Specificity
• Predictive value



What is Diagnosis?

“The anatomic, biochemical, physiologic, 
or psychologic derangement”

DIAGNOSIS Labeling 
Pathology



What about the role of 
physiotherapists in diagnosis?



What is Diagnosis?

“Diagnosis is the term which names the 
primary dysfunction toward which the physical 
therapist directs treatment” (Sahrmann, 1989)

DIAGNOSIS Planning 
Treatment



Example 

• Medical Diagnosis:
– Herniated Disc

• Physical Therapy Diagnosis:
– Right-sided radiculopathy centralizing with 

repeated extension



Example 

• Medical Diagnosis:
– CVA

• Physical Therapy Diagnosis:
– Left-sided hemiplegia - Brunnstrom Stage III: 

all movements in synergy with marked 
spasticity



Diagnosis 

• Presence or absence of the disease

• Functional deficits

• Identify who would benefit from specific 
intervention



Diagnostic Test Results

Dichotomous
(+ve / -ve)

Categorical
(ordinal scale)

Continuous



Relevance of diagnostic tests 

• Used for clinical decision making

• Involve allocation of resources

• Potential risk to patients



What is the ideal diagnostic test?

• The one accurate in discriminating between 
those with and without the disease

• Always +ve in someone with the disease
• Always –ve in someone with no disease

Gold Standard



Gold standard 

• Concurrent test:
X-rays
Blood test

• Obtained at a future time:
Autopsy

• No gold standard: 
Long term outcome (e.g., need of further 
hospitalization, length of stay)



Validity of a test is based on four 
proportions:

• Sensitivity
• Specificity

• Positive predictive value
• Negative predictive value



Condition (disease)

NoYes

Positive

Negative

False positive 
(b)

True positive 
(a)

True negative 
(d)

False negative
(c)

Test



Condition (disease)

Positive
True positive 

(a)
False positive 

(b)

Negative
False negative

(c)
True negative 

(d)

Sensitivity= 
a/(a+c)

Specificity= 
d/(b+d)

Test 

Yes No  



Sensitivity 

– Proportion of patients with the condition 
who have a positive test result

– Tests with high sensitivity have few false 
negatives

– A negative result rules out the condition



Specificity 

– Proportion of patients without the 
condition who have a negative test result

– Tests with high specificity have few false 
positives

– A positive result rules in the condition



Example 

• Clark et al (1996).  Improving the detection 
of radiographically occult ankle fractures: 
positive predictive value of an ankle joint 
effusion.  Clinical Radiol ;51:632-636.



• Gold standard for identifying ankle 
fractures was CT of the ankle

• The new test involved measuring the 
extent of ankle joint effusion on the plain 
radiographs



26 patients 
with ankle sprain

12 patients 
With ankle effusion 

>15 mm

14 patients 
With ankle effusion 

<15 mm



Fracture found with CT

No Yes

>15mm

<15mm

2 
(b)

10 
(a)

12 
(d)

2 
(c)

Ankle 
effusion 

found 
on x-ray



Fracture found with CT
No Yes

>15mm

<15mm

2 (b)10 (a)

12 (d)2 (c)

Ankle 
effusion 

found 
on x-ray

12

14

1412

Sensitivity = a/(a+c) = 10/12 = 0.833 = 83.3%

Specificity = d/(b+d) = 12/14 = 0.857 = 85.7%



But, what happens if we 
change the cut-off criteria?



Cut-off >12 mm

• Sensitivity = 100% (all 12 patients with 
fractures visualized by CT had an effusion 
of 12mm or more)

• Specificity = 64.3% (because of many 
false positives)



Cut-off >18 mm

• Sensitivity = 58.3% (because of many false 
negatives)

• Specificity = 100% (all 14 patients without 
fractures had an effusion of less than 18 mm)



What’s the best cut-off value?

• cost versus benefits

• What is worst: to predict a storm that does 
not come (false positive) or fail to predict a 
storm that does occur (false negative)



What’s the impact of making a 
mistake?

• False positive : needlessly worrying the healthy

• False negative : falsely reassuring the ill



If the disease being screened for is serious, 
but treatable in the early stages

need high sensitivity
(to lower the probability of false negatives)



If the disease being screened for is less 
serious, and can be effectively treated  

even at later stages

need high specificity
(to lower the probability of false positives)



Example 

• Balance test used to predict those at risk 
of falling

• Individuals with high scores are referred to 
a balance exercise program

• Would you choose a lower or higher cut-
off scores?



Example 

• Balance test to predict those at risk of falling

Set the cut-off score low to avoid 
false negatives

High sensitivity



What if the test is used to 
determine the presence of a 
condition that requires life 

threatening surgery?





Predictive value

• Feasibility = a test must demonstrate that 
it is an efficient use of time and resources 
and that it yields sufficient number of 
accurate responses to be clinically useful



Positive predictive value

• Estimates the likelihood that a person who 
tests positive actually have the disease



Negative predictive value

• Indicates the probability that a person who 
tests negative is actually disease free



Disease No disease

Test 
positive

True 
positive

A

False 
positive

B

Test 
negative

False 
negative

C

True 
negative

D

(PV+) = a / (a+b)

(PV-) = d / (c+d)



Example 

• Amendt et al. (1990).  Validity and reliability 
testing of the scoliometer.  Physical 
Therapy;70:108-117.



Methods  

• Trunk angle measured by the scoliometer was 
used to screen for the presence or absence of 
scoliosis

• Gold standard: radiographs

• Cut-off: 5 degrees

• N=34 



Scoliosis with x-ray
No Yes

> 5o

<5o

13 (b)15 (a)

5 (d)1 (c)

Trunk 
angle

28

6

1816

Sensitivity = a/(a+c) = 15/16 = 94%

Specificity = d/(b+d) = 5/18 = 28%



Scoliosis with x-ray
No Yes

> 5o

<5o

13 (b)15 (a)

5 (d)1 (c)

Trunk 
angle

28

6

1816

PV+ = a/(a+b) = 15/28 = 54%

PV- = d/(c+d) = 5/6 = 83%



High sensitivity

Positive cases are identified easily

We will not miss many true cases

It is less likely that a person with 
a negative test will have the disease

High negative predictive value



High specificity

Negative cases are identified easily

It is less likely that a person with 
a positive test will be normal

High positive predictive value







Purpose

• Measure the inter-rater reliability of the 
GMFCS

• Assess the stability of a child’s GMFCS 
over time

• Determine the predictive validity and 
likelihood ratios of the GMFCS in 
predicting walking



Methods 

• Retrospective chart review

• N= 85 children with CP (7 had missing 
data + 78 had complete data)





35 (a) 12 (b)

7 (c) 24 (d)

PV+ = a/(a+b) = 35/47 = 0.74
PV- = d/(c+d) = 24/31 = 0.77



17 (a) 13 (b)

5 (c) 43 (d)

PV+ = a/(a+b) = 17/30 = 0.57
PV- = d/(c+d) = 43/48 = 0.90
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