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EXAMINING SENSITIVITY AND
SPECIFICITY OF DIAGNOSTIC
AND SCREENING TESTS

STATISTICAL TECHNIQUE IN REVIEW

What laboratory or imaging study do we order to help us screen for or diagnose a disease? When we
order a test, are the resulcs valid or accurate? The accuracy of a screening test or a test used to
confirm a diagnosis is evaluated in terms of ics ability to correctly assess the presence or absence of
adisease or condition as compared to a gold standard. If the test is positive, what is the probability
that the disease is presenc? If the test is negative, what is the probability thar the disease is not
present? When we talk to the patient about the resuls of their tests, how sure are we that they do
or do not have the disease? Sensitivity and specificity are the terms used to describe the accuracy
of a screening test. There are four possible outcomes of a screening test for a disease: (1) true
positive, which is an accurate identification of the presence of a disease, (2) false positive, which
indicates a disease is present when it is not, (3) true negative, which indicates accurately thar a
disease is not present, or (4) false negative, which indicates thar a disease is not present when it is.
A 2 X 2 contingency rtable is helpful in visualizing sensitivity and specificity and their four
outcomes (Table 45-1).
Sensitivity = Probability of disease = a/(a+c) = True positive rate
Specificity = Probability of no disease = d/(b+d) = True negative rate
Sensitivity is the proportion of patients with the disease who have a positive test result
or true positive.

Ways to refer to the test:

Highly sensitive test is very good at identifying the diseased patient.

Ifa test is highly sensitive, it has a low percentage of false negatives.

Low sensitivity test is limited in identifying the patient with a disease.

Ifa test has low sensitivity, it has a high percentage of false negatives.

Therefore, if a sensitive test has negarive results, the patient is less likely to have the disease.
Use the acronym SnNout, which is read as: High sensitivity (Sn), test is negative (N, rules
the disease our (our).
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of Sensitivity and Specificity

Disease Present Disease Not Present
Positive test a (true positive) b(false positive)
Negative test ¢ (false negative) d(true negative)

a=The number of people who have the disease and the test is positive (true positive)

The number of people who do not have the disease and the test is positive (false positive)
The number of people who have the disease and the test is negative (false negative)
d=The number of people who do not have the disease and the test is negative (true negative)
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Specificity is the proportion of patients without the disease who have a negarive
true negative.
Highly specific test is very good at identifying the patients without a disease.
If a test is very specific, it has a low percentage of false positives.
Low specificity test is limited in identifying patients without disease.
If a test has low specificity, it has a high percentage of false positives.
Therefore, if a specific test has positive results, the patient is more likely to have the disease.
Use the acronym SpPin, which is read as: High specificity (Sp), test is positive (P), rules =
disease in (in).
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RESEARCH ARTICLE

[ Source: Porter, s. C., Fleisher, G. R., Kohane, I. S., & Mandl, K. D. (2003). The value of p
for diagnosis and management of dehydration in the emergency department. Annals of Emerz
41(2), 196-205.

Introduction
: Porter et al. (2003) conducted a prospective observational study to assess the pre
| of parents reporting the medical history and physical signs of dehydration in
Their study included 132 parent-child dyads. The primary outcome was percentage
: and the secondary outcomes were clinically important acidosis and hospital a
also compared the reports of physical signs of dehydration made by the parents ar
Their study results indicated that parents’ report of physical symptoms and history
sensitivity (range 73% to 100%) than specificity (range 0% to 49%) for predicting defy
5% or greater in their child (Porter et al., 2003, p. 196).

Relevant Study Results
The researchers presented the results of their study in table format. Table 3 displays the
from the parents’ reported history, and Table 4 displays the comparison of the diagnoszic
the parents’ and nurses’ physical assessment of the clinically important signs of dehydrasias

TABLE 3 B Value of Parent-Reported History for Prediction of Clinically Important Dehyd;
Historical Element (Total No. of Parents = 132) % Sensitivity (95% Cl) % Specificity (35% O

Decreased oral intake 100 (75-100) 18 (8-280
Decreased urine output 100 (75-100) 26 (15-37)
History of any vomiting during illness 100 (75-100) 300
History of vomiting in past 12 hours 73 (37-92) 6(0-12
History of any diarrhea during illness 91 (63-99) 28 (1739
History of diarrhea in past 12 hours 82 (50-97) 38 (26-50
Contact with PCP by telephone (n = 131) 91 (63-99) 23 (12-34
Contact with PCP in office (n = 131) 100 (75-100) 49 (36-62
Previous trial of clear liquids (n = 131) 100 (75-100) 22 (12-32

Porter, S. C., Fleisher, G. R., Kohane, |. S., & Mandl, K. D. (2003). The value of parental report for diagnosis and management of dehydration = e
emergency department. Annals of Emergency Medicine, 41(2), p. 201.
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TABLE 4 M Diagnostic Value of Parents and Nurses’ R,

eport of Physical Signs for Clinically Important
Dehydration*

% SENSITIVITY % SPECIFICITY

Physical Sign (No. of Parents/No. of Nurses) Parent (95%C1) Nurse (95% CI) Parent (95% CI) Nurse (95% C1)
lll appearance (71/68) 91 (63-99) 90 (60-99) 17 (7-26) 33 (21-45)
Sunken fontanelle* (13/1 1) 0(0-84) 100 (2-100) 82 (48-98) 90 (56-100)
Sunken eyes (71/68) 64 (33-86) 70 (38-91) 37 (15-58) 59 (47-72)
Decreased tears* (67/42) 91 (63-99) 100 (33-100) 25 (14-36) 33 (21-45)
Dry mouth (71/68) 64 (33-86) 100 (73-100) 42 (35-48) 49 (36-62)
Weak crys (71/41) 54 (25-80) 25 (1-75) 27 (16-38) 78 (65-92)
Cool extremities (71/68) 27 (8-63) 10 (1-40) 73 (62-84) 93 (87-100)

* The total number of patients for this outcome equals 71. Three patients from the subset of 71 did not have nursing assessments for physical signs
completed.

" Subset of 32 infants < 9 months of age with only 2 cases of significant dehydration.
* Parents and nurses could answer “no opportunity to observe,” resulting in missing data for parents (4 patients) and nurses (26 patients).
§ Nurses could answer “no opportunity to observe,” resulting in missing data (27 patients).

Porter, S. C., Fleisher, G. R., Kohane, |. S., & Mandl, K. D. (2003). The value of parental report for diagnosis and management of dehydration in the
emergency department. Annals of Emergency Medicine, 4 1(2), p. 202.
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Questions to be Graded

1. In Table 4, which two physical signs used by the parents to assess dehydration were the most sensitive?
Provide a rationale for your answer.

2. In Table 4, which two physical signs used by the parents to assess dehydration were the most specific?
Discuss the meaning of the specificity of these two physical signs.

3. In Table 4, for which physical signs of dehydrarion did the nurses have more true positives than the
parents?

4. InTable 4, which physical signs of dehydration did the nurses have more true negatives than the parents?

5. InTable 4, what is the percentage of false negatives for dehydration if the parents reported Decreased tears?
Please provide your calculations.
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6. What does it mean if a screening test is 100% sensitive, as Decreased tears was when reported by

7. What is your interpretation of the specificity of Ill appearance as an indicator for clinical dehydrar

8. Were the nurses or the parents more sensitive and specific in the reporting of the physical signs of
tion? Was this an expected finding?

9. Fillin the table below using the results from Table 4.

SCREENING TEST DISEASE
Dehydration

Sunken Eyes Yes No

True positive (a) (70%) False positive (b) (__%:!
False negative (c) (__%) True negative (d) (59%
100% 100%

a/(a+c) = sensitivity = true positives a/(d+b) = specificity = true negaswes

10. Fillin the table below using the results from Table 4.

SCREENING TEST DISEASE
Dehydration

Weak Cry Reported Yes No

True positive (a) (25%) False positive (b) (__%:
False negative (c) (__%) True negative (d) (78%.
100% 100%

a/(a+c) = sensitivity = true positives a/(d+b) = specificity = true negatwes
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O BONUS QUESTION

Colonoscopy is 95% sensitive and 90% specific in the detection and
sigmoidoscopy is 78% sensitive and 70% specific. Which test would
50 years of age and has no family history of colon cancer? Provide a rari

prevention of colon cancer, and a
you select for your patient who is
ionale for your answer.





