
Appendix 1 Definition of responses to quality questions

	
	
	Question
	Definitions
	Comments

	
	
	
	Meet 
	Partially meet
	Not meet 
	

	Quality Domains
	Numbers
	Questions
	
	
	
	

	1.Decision Problem and scope specified


	1
	Is there a clear statement of the decision problem?
	The aims and objectives of the model are clearly stated, in terms of the population, condition, and test types under consideration. 
	A statement of the decision problem is provided, but some of the dimensions are not mentioned or not clear. 
	No statement of aims and objectives given.
	

	
	2
	Is the perspective of the model stated clearly?
	The perspective is clearly stated.
	The perspective is implied (for example it can be determined by the choices of costs and outcomes made by the authors) but is not clearly stated.
	The perspective is not stated or implied. It is not possible to identify a consistently used perspective.
	Report the perspective stated or implied

	
	3
	Has the target population been identified?
	The population is clearly defined, including any subgroups. The population characteristics are clearly presented.
	The population is identified, but not all key characteristics or subgroups are defined.
	No population is identified.
	This can be linked to the ‘population’ question.

	
	4
	Are the model inputs consistent with the stated perspective?
	The base case inputs (for example, costs, outcomes and probabilities) are consistent with the perspective.
	The base case inputs are mostly consistent with the perspective, but there may be some exceptions.
	The inputs do not reflect the stated perspective, or, if the perspective is not stated, the inputs are inconsistent such that the perspective cannot be identified.
	

	
	5
	Are the primary outcomes of the model consistent with the perspective, scope and overall objective of the model?
	The primary outcomes reflect the main aim of the evaluation (for example, a cost-utility analysis will have a cost per QALY outcome, which is used to give an ICER).
	The outcomes are not fully consistent with the aim (for example, a cost-utility analysis reports an ACER rather than an ICER is given, or cost per case detected).
	The primary outcomes are inappropriate given the scope (for example, a cost-utility analysis does not give a QALY outcome).
	Report primary outcomes used.

	2. Identification and description of comparators


	6
	Have all feasible and practical options been identified?
	All of the test options available have been identified in the systematic review and described in full. The current scope of test options has been summarized.
	Not clear whether all available test options have been identified in the systematic review, or the descriptions are limited or unclear.
	No description of all possible tests has been provided.
	

	
	7
	Have the comparators included in the evaluation been clearly described? 
	The comparators included are clearly described.
	Not all the comparators are described, or the descriptions are limited.
	The comparators are not described.
	

	
	8
	If comparators have been excluded from the evaluation, have these exclusions been justified?
	Full justification has been provided and exclusions are consistent with the scope of the study.
	Exclusions are justified, but on a less acceptable basis (For example, due to lack of evidence or because they are not currently in use at NHS).
	Exclusions are not justified.
	

	3.Appropriate data identification 


	9
	Are the data identification methods transparent, systematic and appropriate given the objectives of the model?
	Data for all parameters (test accuracy and treatment effects) has been identified systematically, and the methods of identification are presented in full.
	Data for some key parameters have been identified systematically, data identification methods are mostly appropriate, and the methods for identifying all data have mostly been presented clearly.
	It is not possible to tell what data identification methods have been used.
	

	4. Sufficient detail for data incorporation 


	10
	Have all data incorporated into the model been described and referenced in sufficient detail?
	All data used is referenced and clearly described.
	Most data is referenced and clearly described, but some information may be missing.
	Data is not clearly described and referenced, such that it is not possible to identify the data sources.
	

	
	11
	Where choices have been made between data sources, are these justified appropriately?
	All choices of data have been justified.
	Choices between data have been made but not fully justified.
	Choices between data have been made without any justification
	Report ‘n/a’ if not choice between data are made.

	
	12
	Are transition probabilities calculated appropriately?
	The methods, by which transition probabilities have been calculated are clearly presented, referenced and are mathematically sound.
	Some of the methods are not clearly presented, referenced or mathematically sound.
	The methods are, not clearly referenced, or not appropriate.
	n/r = not presented in any form 

	
	13
	Has discounting been conducted?
	Discounting of both costs and outcomes has been carried out
	Some costs and outcomes have been discounted.
	No discounting has been carried out. 
	Record the discounting rate if there is one used. Or the reasons not to discount. 

	5. Quality and incorporation of test accuracy data 


	14
	Has the quality of the test accuracy data been assessed?
	The quality of diagnostic data has been assessed.
	The quality of diagnostic data has not been fully assessed.
	Quality is not assessed.
	Report what quality check has been done (such as using certain test checklist).

	
	15
	Have diagnostic accuracy data been derived from high quality data sources (hierarchy of evidence)?
	All sources of evidence are very high quality (published RCTs or high quality observational studies).
	Most sources of evidence are of reasonable quality (observational studies or better).
	Much of the evidence comes from expert opinion or assumptions. Very few high quality sources of evidence used.
	If poor quality data is used, note whether they are the best available evidence.

	
	16
	Are tests in sequence treated dependently, if appropriate?
	Tests in sequence that are dependent are handled appropriately, and full methods are described.
	Tests in sequence are handled appropriately, but full methods are not given.
	Tests in sequence are treated as independent where it is not appropriate to do so.
	

	6. Quality and incorporation of treatment data 


	17
	Has the quality of the treatment effect data been assessed? 
	The quality of treatment effect data has been assessed properly.
	The quality of treatment effect data has not been assessed properly.
	Quality is not assessed.
	Report the source of treatment effect data, such as NICE guidance, systematic review, or a single RCT.

	
	18
	Have relative treatment effects been derived from high quality data sources (hierarchy of evidence)?
	All sources of evidence are very high quality (published RCTs or high quality observational studies, systematic reviews, guidance).
	Most sources of evidence are of reasonable quality (observational studies or better).
	Much of the evidence comes from expert opinion or assumptions. Very few high quality sources of evidence used.
	If poor quality data is used, note whether they are the best available evidence.

	7. Source and incorporation of cost data 


	19
	Has the source of cost data been presented clearly? 
	The sources of cost data are listed in full and are appropriate.
	The general sources of cost data are given but not in full detail, or inappropriate sources have been used.
	Sources of cost data are not given.
	

	
	20
	Have costs  been inflated to a specific year 
	Costs have been inflated using an appropriate index or no inflation’ is reasonable if costs are very recent and match study year.
	Some mention of inflation is made, but the index is not given or is not optimal.
	Costs have not been properly inflated.
	Choice of index listed (eg, HCHS). 

	8. Source and incorporation of utility data 


	21
	Is the source for the utility weights referenced and justified?
	Utility values are obtained from sources that match the population of interest, and are referenced and justified.
	Utility values are clearly referenced, but the source does not match the population of interest and the values selected may not be fully justified.
	The source of utility values is not given.
	Record how utilities were obtained, e.g. EQ-5D data, population mean, mapping function, expert’s opinion. 

	
	22
	Are the utilities incorporated into the model appropriately
	Utilities for health states are manipulated or adjusted appropriately, including using valid mapping function. 
	Some but not all utilities for health states are manipulated or adjusted appropriately, including using mapping function. 
	Manipulations/adjustments of utility estimates are not justified and calculated appropriately. 
	Record details if possible. 

	9. Model Structure


	23
	Have the reasons behind the type of decision analytic model chosen been fully described and justified?
	The model type is stated and described in full, and is justified in terms of the testing, treatment and disease progression pathway.
	The model type is stated and described in full, but not justified.
	The model is not fully described.
	Report the type of model used.

	
	24
	Has systematic review of existing economic evaluation studies been done?
	A systematic review of previous economic evaluations in this area has been carried out and quality assessed.
	A rapid review of previous evaluations in this area has been carried out and appraised in some way.
	No review has been carried out.
	

	
	25
	Is the structure of the model consistent with a coherent theory of the health condition under evaluation?
	The structure of the model is described in terms of the way it reflects disease progression. The model accurately reflects the effect of testing and treatment interventions on outcomes.
	The structure of the model largely reflects disease progression, but may not include all dimensions of the impact of testing and treatment interventions.
	The structure of the model does not reflect disease progression or the impact of testing and treatment interventions.
	

	
	26
	Are the structural assumptions underpinning the model transparent and justified?
	The structural assumptions are listed and justified in full.
	The structural assumptions are not listed in a comprehensive way, or justifications are not provided.
	The structural assumptions are not listed and justified.
	

	
	27
	Have the methods used to extrapolate short-term results to final outcomes been documented and justified? 
	Methods to extrapolate to long-term outcomes have been described fully.
	Methods to extrapolate to long-term outcomes have been described but not justified.
	The methods have not been described fully.
	

	
	28
	Has the time horizon been stated and justified?
	The time horizon is justified, or is a lifetime horizon.
	The time horizon is stated but not justified.
	The time horizon is not stated or justified.
	Report time horizon.

	
	29
	Has cycle length been justified?
	The Markov cycle length has been justified.
	
	The Markov cycle length has not been justified.
	n/a if not a Markov model

	10. Uncertainty
	30
	Has parameter uncertainty been addressed via sensitivity analysis?
	Parameter uncertainty has been addressed extensively, with all relevant parameters varied.
	Parameter uncertainty has been addressed by sensitivity analysis in some form.
	No sensitivity analysis has been carried out.
	

	
	31
	Has probabilistic sensitivity analysis been carried out. If not, has this omission been justified?
	PSA has been carried out.
	PSA has not been carried out, but valid reasons have been given for this (e.g. methodological challenges).
	PSA has not been carried out, and the decision is not justified.
	

	
	32
	If data are incorporated as point estimates, are the ranges used for sensitivity analysis stated clearly and justified?
	Ranges are both stated and justified.
	Ranges are stated but not justified.
	Not all ranges are clearly stated.
	

	
	33
	If data have been incorporated as distributions, has the choice of distribution for each parameter been described and justified?
	Distribution choices have been both described and justified.
	Distribution choices have been described.
	Not all distribution choices have been described.
	

	
	34
	Have structural uncertainties been addressed via sensitivity analysis?
	Structural uncertainty has been explored fully in the sensitivity analysis (separate models, change of structure assumptions, etc.).
	Some attempt has been made to characterise structural uncertainty.
	No attempt has been made to characterise structural uncertainty.
	

	
	35
	Have alternative assumptions related to final outcomes been explored through sensitivity analysis?
	All of the assumptions have been varied through sensitivity analysis.
	Only some of the assumptions were varied in the sensitivity analysis.
	No sensitivity analysis of these assumptions has been carried out.
	

	
	36
	Has value of Information analysis been done?
	VOI conducted 
	
	VOI not conducted 
	

	11. Validity


	37
	Has the face validity been reviewed by someone external to the model developers?
	Relevant external participants (e.g. clinicians) have provided feedback on the structure and parameters of the model.
	Relevant external participants have provided advice on some aspect of the model or parameters.
	There is no evidence of external input.
	

	
	38
	Has the mathematical logic of the model been assessed? (e.g. using null and extreme values)
	The mathematical logic of the model has been fully tested.
	There is some evidence that the model was assessed for mathematical logic (for example the model results were assessed for their reasonableness).
	There is no evidence that the model was assessed for mathematical logic.
	

	
	39
	Have the model and its results been compared to the findings of other models and studies, and any disagreements or inconsistencies been explained (cross-validity)?
	The model findings have been compared to previous models and any disagreements have been explained.
	
	The model findings have not been compared.
	


                                                                   Appendix 2
Quality of models in the included HTAs by type of diagnostic test

The below table summarises the performance of models by type of diagnostic test. Two test categories (clinical decision rule and other) have a total of five  HTAs), so the results for these categories should be interpreted with caution.

HTAs for all test types scored highly on defining their decision problem, with -85% to 93% of responses meeting the quality criteria. In terms of identification of comparators, around 50% of responses for imaging, laboratory, point of care tests met the criterion, whereas over 70% of responses met this criterion for genetic tests and other tests. There was more variation in test performance for the data identification domain, with no responses meeting the criteria for point of care tests but over 80% of responses meeting the criteria for imaging and other tests.  For data incorporation, around 50% of responses met the criteria for lab, point of care, and other test and around 70% responses met the criteria for imaging and genetic tests. . In terms of identifying test accuracy evidence, around 50% of all types of tests met the criteria with one exception: other tests  (75%of criteria met). 

Models were less successful in terms of identifying evidence on treatment effects: the percentage of responses that fully met the criteria in this domain varied from 13% to 58% across all types of test. The identification of cost and utility evidence was done moderately well by models for most types of test except point of care tests (38% met cost and utility identification criteria) and other tests (38% met cost identification criterion. Finally, models for most types of test tended to have structures that reasonably reflected the care pathway, but did not appropriately examine model uncertainty or validate their results.

These results suggest that in general models scored similarly across different types of test but variations also existed.  Point of care tests performed worse than all the other five test types across most domains, particularly in terms of identification of data, identifying cost and utility data. Other tests including clinical decision rule tests a questionnaire for depression and a surgical test, scored slightly high in several domains but this category contained only five HTA studies
 Performance of models in the included HTAs, by type of diagnostic test

	Test type
	Number of HTAs
	Percentage  of responses that fully met the criteria in each domain

	
	
	1. Decision problem
	2. 

Comparators
	3. Data identification
	4. Data Incorporation
	5. Test accuracy
	6.Treatment effect
	7. Utility
	8. Cost
	9. Model 

Structure
	10. Uncertainty
	11. Validity

	Imaging
	21
	88%
	53%
	82%
	75%
	51%
	44%
	53%
	82%
	76%
	51%
	37%

	Genetic
	-7
	93%
	72%
	33%
	71%
	50%
	33%
	67%
	67%
	76%
	40%
	33%

	Laboratory
	16
	88%
	54%
	38%
	56%
	50%
	31%
	69%
	69%
	71%
	45%
	33%

	Point of care 
	6
	85%
	50%
	0%
	44%
	58%
	13%
	38%
	38%
	46%
	43%
	17%

	Others 
	5
	92%
	78%
	83%
	54%
	75%
	58%
	38%
	83%
	75%
	52%
	19%


Performance of models in the included HTAs over time 
There were only 2 HTAs in 2010,  3 in 2012 and 3 in 2018 till July so these were combined with HTAs in earlier years to yield seven year groups for analysis: 2009/10 (n=7), 2011/2012 (n=8), 2013 (n=11),  2014 (n=6), 2015 (n=8), 2016(n=7), 2017/18 (n=8). The proportion of responses meeting the criteria in each domain over the seven time points is demonstrated in the Figure below. No consistent trend over time has been observed and variations exist across quality domains. The test quality of test accuracy and treatment effect data seem to decline in recent years.
Figure Three: Performance of models in the included HTAs over time
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