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Fig 2 Simplified test-treatment pathway showing each component of a patient’s management 
that can affect health outcomes 

Ferrante di Ruffano L et al. BMJ 2012;344:bmj.e686 

“The principal way in which testing leads to changes in a patient’s health is 
through changes in clinical decision making and management, guided by 
these test results. The latter includes selecting, starting, stopping, or 
modifying treatment; ordering more tests; or watchful waiting.” [Bossuyt et 
al. Med Desic Making 2009] 



Why does it matter? 

 Why order tests if the results do not make any difference to clinical/treatment 
decisions? [“intention to test is intention to treat”] 

 Test results will have an impact on patient outcomes, provided they correctly 
guide clinical and treatment decisions made by physicians 

 Not easy to study: if all doctors followed sound evidence-based guidelines 
on disease management, then testing MUST clearly influence treatment 
decisions and there is no need to study it! 

 Reality: “empirical” management of syndromes in the absence of any 
diagnostic confirmation 

 Big difference between resource-limited vs. resource-constrained settings 
 In resource-rich settings, over-testing and overdiagnoses may be problem! 

 Lack of access to good diagnostics is another big problem 

 If medical practice is mostly non-evidence based, then there can be no real 
connection between testing and outcomes! 



Test 
results 

Change in 
physician’s 
decisions 

Correct 
treatment 
choices 

Effective 
therapy 

Improved 
patient 

outcomes 

Change in physician’s decisions or behavior is an 
intermediate step for improvement in patient outcomes 

A simplistic model 



6 

Doctor 
orders test 

Correct test 
is ordered 

Patient gets 
it done 

Lab 
performs 
test well 

Results get 
reported 
quickly 

Doctor acts 
on the results 

Impact on 
patient 

outcomes 

Diagnostic 
“eco-system” 

A more complex model 



Therefore, a key consideration 

 Changes (or lack thereof) in physician or provider 
“behaviour” is necessary but is plagued problems: 
 Doctors may know something (knowledge), say 

something (intent), and do (practice) something else 
altogether! 
 E.g. prescription studies vs. audits vs. incognito standardized 

patient based methods 



Example: influenza RIDTs 



Example: 
malaria 
RDTs 







Impact on clinical decisions are 
important but not easy to study 

 How doctors act on tests will be influenced/confounded by: 
 Their practice environment (evidence-based/protocol-driven or not; public 

vs. private; HMO vs. not, developed vs. developing country, etc.) 

 How quickly test results get fed back to the doctors who need them 
 POC tests should have a bigger impact on clinical decisions than regular tests 

 Hard to study if a test is not approved for clinical use (will need to 
estimate hypothetical impact) 

 Even within a health system, MDs may vary in their behaviours for the same 
condition (“variation in practice quality”) 



Impact on clinical decisions are 
important but not easy to study 

 Study design options: 
 Retrospective audits can be misleading – one can never quite tell if the 

change in management was definitely because of the test result – unless 
MDs explicitly recorded the rationale for the change (quality of medical 
records) 

 Prospective studies are better but the study itself can potentially influence 
the MDs to alter their behaviours (“Hawthorne effect”) 

 If empiricism is widespread, it is hard to tease out what role, if any, a test 
is playing 

 Change in behaviour is only a “surrogate” for downstream patient 
outcomes: 
 Behaviour might change, but outcomes may not! 

 If we can directly measure outcomes, do we still need to study change in behaviors?? 

 





Objectives 

 To evaluate prospectively the performance of the QFT in 
children with TST results, stratified by clinically-relevant 
subgroups 
 

 To determine the impact of QFT results on diagnostic and 
treatment decisions made by pediatric respirologists in routine 
clinical practice 



June 2009 

5. Children with positive TST who are considered to have low probability of 
LTBI  or low risk of progression to active disease 



Study Enrollment 

 Referrals to the TB Clinic included: 
 Other hospital departments (gastroenterology, ID, rheumatology, multicultural) 

 Public health agencies for child contacts 

 Community health clinics for post-landing immigration screening 

 School-based screening 

 

 We categorized the children into the following subgroups: 
 Active TB suspects 

 Contacts of TB cases (TST+ only) 

 Immunocompromised children 

 Children starting anti-TNF treatment 

 Children from targeted screening programs (TST+ only) 



Clinical impact questionnaire 



Clinical impact questionnaire 



Data analysis 

 Primary outcome was the proportion of clinical changes made within 
each subgroup 

 
 Logistic regression analysis to determine factors associated with a 

clinical change in children with discordant TST+/QFT- results 
 
 Dependent variable was clinical change made (yes or no) 

 

 Independent variables were determined a priori:  
 age, sex, foreign birth, recent arrival, BCG vaccination, TST induration*, multiple 

BCG or TST, history of contact, chest radiograph abnormalities, and year of 
enrollment  

 

 Clustered robust standard errors were calculated to account for different preferences, 
TB experience and QFT knowledge among respirologists 

 



Clinical subgroups 

399 children 
with TST and 
QFT results 

26 active TB 
suspects 

83 TB contacts 
(TST+) 

5 immuno-
compromised 

children 

17 pre-TNF 
treatment 
children 

265 targeted 
screening 

children (TST+) 



Table 1. Patient characteristics 



Table 1 (Continued) 

* 5 mm for contacts and immunocompromised children; 10 mm for all others 



TST+ TB contacts (n=83) 

TST + 
QFT + 29 
QFT - 52* 
QFT indeterminate 2 

* 7 contacts who had converted to a positive result on the 2nd TST done 
12 weeks later remained negative on the 2nd QFT 

Concordance 



TST+ targeted screening children 
(n=265) 

TST + 

QFT + 46 

QFT - 218 

QFT indeterminate 1 

Concordance 



Clinical changes 
 
 TB contacts: In 52 TST+/QFT- children, INH was prescribed 

based on the positive TST result in 49 (94.2%) children.  The 
negative QFT result was used to withhold INH in the 
remaining 3 children, who were considered contacts with 
minimal exposure. 
 

 Targeted screening children: In 201 TST+/QFT- children who 
returned for their follow-up visit, the negative QFT result was 
used to withhold INH in 145 (72.1%) children. 



Multivariable analysis (n=250) 

History of contact and TST >20mm were associated with significantly fewer changes in decisions 



Follow-up results and conclusions 

 Phone calls were made 1 year later to the homes of 
TST+/QFT- children who did not receive INH.  Over this short 
term, no child developed active disease [but low power] 
 Long-term data not available 
 





Some generic principles for this design 

 Studies of patient management must provide a clear description of the role and position 
of a test in the clinical pathway; potential consequences of a positive and negative test 
result on patient management need to be pre-specified and the potential patient 
benefits of these management changes clearly stated.  

 A detailed description of the study design is crucial to understand how the authors 
attempted to minimise bias. 

 Need to report information on how the data were collected for a study (actual 
management, dedicated case report forms or only assumed from charts?) 

 Estimates of changes in management must be reported contingent on test results; 
otherwise it is not possible to conclude to what extent management changes are 
dependent on the test.  

 Patient management studies are easiest to interpret if it can be assumed that clinicians 
use all test information appropriately in a standard way, so that a change in patient 
management can be attributed to the test itself rather than to variations in behaviour.  

 If variations between clinicians are anticipated, for e.g. due to differences in preference 
or experience, these factors can also be measured to assist interpretation of the results.  

Staub et al. BMC Res Meth 2012 
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