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Table S1. Task and Data Questionnaire respondents’ self-reported training levels. 

 

Subject Area 

 Training Level 

None Undergrad. 
Graduate/  
Medical 
Training* 

Professional 
Experience** 

Continuing 
Education*** 

Molecular Biology, Biochemistry 29.4% 29.4% 47.1% 41.2% 35.3% 

Epidemiology 11.8% 5.9% 58.5% 64.7% 41.2% 

Biostatistics 58.8% 11.8% 29.4% 23.5% 23.5% 

Bioinformatics 52.9% 0.0% 11.8% 35.3% 29.4% 

Genomics 23.5% 5.9% 23.5% 47.1% 52.0% 

Infectious Disease 5.9% 35.3% 58.8% 76.5% 52.9% 

Respiratory Medicine 17.4% 1.4% 29.4% 47.1% 29.4% 

Note: Participants could select one or more levels of training, thus, rows will not add to 100% 
*Graduate includes Masters & PhD 
*Professional experience such as collaborating with others on a project 
**Continuing education such as attending workshops, training sessions, or self-directed learning 

 



 
Table S2. Task and Data Questionnaire respondents’ anticipated future use of molecular/genomic data. 
 

Data Type 

Extent of usage 

Never Rarely Sometimes Often All the time Don't know 
what this is 

Patient information 1 (5.9%) 0 (0.0%) 1 (5.9%) 1 (5.9%) 14 (82.4%) 0 (0.0%) 
Patient's own prior TB test result 0 (0.0%) 0 (0.0%) 3 (17.6%) 1 (5.9%) 12 (70.6%) 1 (5.9%) 
Requester identifier 2 (11.8%) 2 (11.8%) 2 (11.8%) 2 (11.8%) 9 (52.9%) 0 (0.0%) 
Review identifier 2 (11.8%) 2 (11.8%) 4(23.5%) 0 (0.0%) 8 (47.1%) 1 (5.9%) 
Type of sample 0 (0.0%) 0 (0.0%) 1 (5.9%) 5 (24.9%) 11 (64.7%) 0 (0.0%) 
Sample collection site 0 (0.0%) 2 (11.8%) 0 (0.0%) 1 (5.9%0 11 (64.7%) 0 (0.0%) 
Sample collection date 0 (0.0%) 0 (0.0%) 2 (11.8%) 2 (11.8%) 13 (76.5%) 0 (0.0%) 
Interpretation or comments from reviewer 3 (17.6%) 2 (11.8%) 2 (11.8%) 1 (5.9%) 11 (64.7%) 0 (0.0%) 
Tuberculin Skin Test (TST) results 4 (23.5%) 2 (11.8%) 2 (11.8%) 2 (11.8%) 7 (41.2%) 0 (0.0%) 
Interferon Gamma Release Assay (IGRA) results 3 (17.6%) 2 (11.8%) 1 (5.9%) 4 (23.5%) 7 (41.2%) 0 (0.0%) 
Chest X-ray 3 (17.6%) 2 (11.8%) 0 (0.0%) 3 (17.6%) 9 (52.9%) 0 (0.0%) 
Acid Fast Bacilli (AFB) smear status 2 (11.8%) 1 (5.9%) 1 (5.9%) 1 (5.9%) 12 (70.6%) 0 (0.0%) 
Culture results 1 (5.9%) 0 (0.0%) 0 (0.0%) 2 (11.8%) 14 (82.4%) 0 (0.0%) 
Speciation  0 (0.0%) 0 (0.0%) 1 (5.9%) 0 (0.0%) 16 (94.1%) 0 (0.0%) 
Phenotypic Drug Susceptibility Test (DST) results 0 (0.0%) 0 (0.0%) 1 (5.9%) 1 (5.9%) 15 (88.2%) 0 (0.0%) 
Molecular DST results 0 (0.0%) 0 (0.0%) 1 (5.9%) 4 (23.5%) 12 (70.6%) 0 (0.0%) 
Specific mutations conferring drug resistance  1 (5.9%) 0 (0.0%) 1 (5.9%) 5 (24.9%) 9 (52.9%) 1 (5.9%) 
Spoligotype 3 (17.6%) 3 (17.6%) 1 (5.9%) 3 (17.6%) 2 (11.8%) 5 (29.4%) 
MIRU-VNTR 0 (0.0%) 1 (5.9%) 1 (5.9%) 4 (23.5%) 11 (64.7%) 0 (0.0%) 
RFLP 3 (17.6%) 6 (35.3%) 1 (5.9%) 2 (11.8%) 1 (5.9%) 4 (23.5%) 
Cluster assignment 0 (0.0%) 2 (11.8%) 2 (11.8%) 1 (5.9%) 12 (70.6%) 0 (0.0%) 
SNP distance from other isolates 1 (5.9%) 3 (17.6%) 1 (5.9%) 2 (11.8%) 9 (52.9%) 1 (5.9%) 
Phylogenetic tree 1 (5.9%) 2 (11.8%) 3 (17.6%) 2 (11.8%) 6 (25.3%) 3 (17.6%) 
Laboratory performance measures 2 (11.8%) 3 (17.6%) 1 (5.9%) 5 (24.9%) 5 (29.4%) 1 (5.9%) 



Table S3. Task and Data Questionnaire respondents’ confidence in their ability to interpret various types of laboratory data. 
 
 
 Confidence Interpreting Information 

Data Type 
Confident Somewhat 

Confident 
Not 

Confident 
Don't know 
what this is 

Total 
Confident* 

Total 
Response 

MIRU-VNTR 64.7% 29.4% 5.9% 0.0% 94.1% 100.0% 

RFLP 29.4% 5.9% 35.3% 29.4% 35.3% 100.0% 

Spoligotyping 23.5% 11.8% 23.5% 41.2% 35.3% 100.0% 

Phenotypic DST 58.8% 23.5% 11.8% 5.9% 82.3% 100.0% 

Molecular DST 58.8% 23.5% 11.8% 5.9% 82.3% 100.0% 

SNPs conferring drug resistance 41.2% 29.4% 23.5% 5.9% 70.6% 100.0% 

Genomic clusters 52.9% 29.4% 11.8% 5.9% 82.3% 100.0% 

SNPs (mutations) 47.1% 35.2% 11.8% 5.9% 82.3% 100.0% 

SNP distance between isolates  35.3% 41.2% 17.6% 5.9% 76.5% 100.0% 

Phylogenetic tree 35.4% 29.4% 17.6% 17.6% 64.8% 100.0% 

Percentage of genome covered 29.4% 29.4% 35.3% 5.9% 58.8% 100.0% 

Genome sequencing quality metrics 29.4% 29.4% 29.4% 11.8% 58.8% 100.0% 

Number of reads mapped 29.4% 29.4% 29.4% 11.8% 58.8% 100.0% 

Depth of sequencing coverage 29.4% 29.4% 29.4% 11.8% 58.8% 100.0% 
*Sum of confident and somewhat confident responses 
 
  



Table S4. Task and Data Questionnaire respondents’ confidence in the ability of genomic data to perform various laboratory tasks. 
 

Task Task Type 

Level of Confidence 

It can  
do this 

It may be able  
to do this 

It can't  
do this 

Don't know what 
this is 

Organism speciation 
Diagnosis 

76.5% 17.9% 5.4% 0.0% 

Diagnose active TB 29.4% 23.5% 47.1% 0.0% 

Predict drug susceptibility  

Treatment 

52.9% 47.1% 0.0% 0.0% 

Inform choice of therapy 35.3% 64.7% 0.0% 0.0% 

Monitor treatment progress 5.9% 47.1% 41.2% 5.9% 

Identify epidemiologically related patients 

Surveillance 

58.8% 41.2% 0.0% 0.0% 

Identify transmission events 41.2% 52.9% 5.9% 0.0% 

Rule out transmission events 64.7% 29.4% 5.9% 0.0% 

Assign patient to existing TB cluster 70.0% 29.4% 0.0% 0.0% 
 
  



Table S5. Task and Data Questionnaire respondents’ identification of laboratory-associated barriers impacting their workflows. 
 

 Diagnosis Treatment Surveillance* 

 Respondents = 6 Respondents = 5 

No issues 0 (0.0%) 0 (0.0%) NA 
Need for additional data 0 (0.0%) 2 (33.3%) 3 (60.0%) 
Timeliness of results  5 (83.3%) 5 (83.3%) NA 
Results provided over multiple unconnected documents 5 (83.3%) 5 (83.3%) NA 
Difficultly interpreting lab results 2 (33.3%) 3 (50.0%) 4 (80.0%) 
Lab data is not routinely provided 0 (0.0%) 1 (16.7%) 3 (60.0%) 
Lab data is not linked to patient data 1 (16.7%) 3 (50.0%) 1 (20.0%) 
Other 2 (33.3%) 1 (16.7%) NA 

*Question only asked of respondents reporting a role involving TB surveillance. 
 
Other responses provided as free text included: 

• Need immediate testing for second-line drugs  
• Need mutation details to get proxy for resistance while awaiting phenotypic DST results 
• Need strain details to investigate transmission dynamics 
• Need details on unusual cases/clusters 
• Patient data must be manually entered 



 
Table S6. Summary of questions asked in the Design Choice Questionnaire, including preferred response. 
 

Question Options Participant Preference Classification Question Type 

1 to 4 NA NA Demographic NA 

5 
A - With bolding 
B - Without bolding 
C - They are equally informative 

A - With Bolding Design Multiple Choice 

6 
A - Speciation 
B - Organism (Control) 
C - Diagnosis 
D - Species 

B - Organism (Control) Wording Rank 

7 A - Full Sentence 
B - Summary A - Full Sentence Wording Rank 

8 
A - Drug Resistance (Control) 
B - Drug Sensitivity 
C - Drug Susceptibility 
D - Treatment 

C - Drug Susceptibility Wording Rank 

9 
A - 3 letter abbreviation (e.g. INH) (Control) 
B - Full name (e.g. Isoniazid) 
C - Show me everything (e.g. Isonizaid (INH,H)) 
D - They are equally informative 

B - Full Name Wording Multiple Choice 

10 
A - 1 letter abbreviation (e.g. S,R,U) (Control) 
B - Full text (e.g. Susceptibile, Resistant, Unknown) 
C - They are equally informative 

B - Full Name Wording Multiple Choice 

11A 
A - No, I am not interested in mutation data 
B - Yes, on the same table with drug susceptibility data (Control) 
C - Yes, but on the other side of the report 

C - Yes, but on the 
other side of the report Design Multiple Choice 

11B 

A - Gene abbreviation  
B - Base pair change  
C - Amino acid change  
D - # of reads at that position  
E - # of reads supporting the mutation 

A - Gene abbreviation Design Multiple Choice 



12 
A - Basic (Control) 
B - Alert glyphs 
C - Shaded 
D - Bolded 

D - Shaded Design Rank 

13 
A - Basic (Control) 
B - Summary sentence 
C - Tick boxes 

C - Tick boxes Design Rank 

14 
A - Relatedness (Control) 
B - Epidemiology 
C - Cluster Detection 

C - Cluster Detection Wording Rank 

15 A - Percent Match (Control) 
B - Organism Name B - Organism Name Design Multiple Choice 

16 

A - Drugs listed by category 
B - Prediction by drug 
C - Summary sentence 
D - Drugs listed by category bin 
E - Abbreviated prediction by drug (Control) 

A - Drugs listed by 
category 
B - Prediction by drug 

Design Rank 

17 

A - # of cases with spark line 
B - # of isolates related table 
C - Table + graph of isolates by SNP distance 
D - Table + phylogenetic tree 
E - Related isolates with SNP difference details 
F - Summary with related isolates per year 

D - Table + 
Phylogenetic Tree Design Rank 

18 A - Summary statement 
B - No summary statement A - Summary Statement Design Rank 

19 A - One column 
B - Two column B - Two column Design Rank 

21 to 23 NA NA Full Report Likert 

24 
A - Dark heading 
B - Gray heading 
C - Light heading 
D - Pictures 

 Full Report Rank 

 
  



1	of	17

Page	1

Description	and	Consent

Many	public	health	agencies	are	starting	to	use	whole	genome	sequencing	(reading	every	letter	of	an	organism’s	DNA)	as	a	tool	for	diagnosing	infections,	predicting

what	antibiotics	an	organism	is	sensitive	or	resistant	to,	and	identifying	closely	related	isolates	that	might	suggest	an	outbreak.	Last	year,	a	study	in	The	Lancet

Infectious	Diseases		showed	that	when	this	technique	is	used	in	the	tuberculosis	laboratory,	we	can	generate	all	the	usual	results	that	one	has	come	to	expect	from	a

reference	mycobacteriology	lab,	but	we	can	do	so	much	faster	and	at	lower	cost.	As	a	result	of	this	study,	groups	like	Public	Health	England,	the	BC	Centre	for

Disease	Control,	and	the	US	Centers	for	Disease	Control	and	Prevention	are	all	using	genomics	to	analyze	their	incoming	mycobacterial	isolates.

	

Sequencing	a	bacterial	genome	generates	a	lot	of	information,	only	some	of	which	might	be	needed	to	manage	a	patient’s	infection.	We	are	interested	in	designing	a

new	lab	report	form	that	will	help	to	communicate	tuberculosis	genomic	data	in	a	clear,	concise,	and	meaningful	way	that	will	help	those	in	the	tuberculosis	community

-	clinicians,	epidemiologists,	laboratory	scientists,	and	more	-	in	their	daily	work.	There	is	a	large	field	of	research	into	how	to	present	data	in	a	way	that	makes	it

easily	interpretable	-	we	will	be	using	principles	from	this	field	in	designing	our	new	report	format,	which	will	be	shared	with	public	health	laboratories	so	that	they	may

choose	to	use	it	in	their	own	reporting.

	

By	participating	in	this	survey,	you	will	help	us	better	understand	how	you	use	lab	data	in	your	daily	tuberculosis-related	work.	The	answers	from	this	survey	will	help

us	to	design	a	series	of	sample	reports,	which	we	will	test	later	in	the	year	through	a	second	survey.

	

Today’s	survey	is	divided	into	several	parts.	We’d	like	everyone	to	complete	Parts	I	and	II,	which	ask	questions	about	your	job	and	your	familiarity	with	concepts	and

data	types.	Part	III,	on	tasks	related	to	diagnosis	and	treatment,	will	only	be	asked	to	physicians/clinicians.	Part	IV,	on	contact	tracing	and	outbreak	management,	will

be	asked	of	all	participants.	Part	V,	on	surveillance,	will	only	be	asked	of	epidemiologists,	surveillance	analysts,	and	researchers.	All	participants	will	be	asked	for

(optional)	email	contact	information	in	Part	VI.		

Consent	for	Participation

	

STUDY	PROCEDURES:	

	

If	you	agree	to	voluntarily	participate	in	this	research,	your	participation	will	include	the	following	online	survey	(estimated	completion	time	15-30	minutes)	in	which	you

will	be	asked	questions	about	how	you	use	TB	laboratory	data	in	your	work.	At	the	end	of	the	survey,	you	may	choose	to	provide	an	email	address	if	you’d	like	to	be

entered	into	a	draw	for	an	Apple	Store	gift	card,	or	receive	the	final	results	of	the	study.

	

There	are	no	known	or	anticipated	risks	to	you	by	participating	in	this	research.		An	optional	benefit	is	receiving	the	results	of	the	study	via	an	emailed	report	at	the

project’s	conclusion,	which	will	include	a	template	for	the	final	report	design	that	participants	may	use	in	their	own	work.	Study	results	will	be	also	shared	with	the

research	community	through	open-access	publications,	conference	reports,	tweets	and	other	social	media	postings.

	

MEASURES	TO	MAINTAIN	CONFIDENTIALITY

	

Data	from	this	study	will	be	coded	anonymously:	a	unique	anonymous	identifier	will	be	used	in	place	of	the	optional	email	addresses,	which	will	be	saved	separately

for	the	purposes	of	the	gift	card	draw	and	sending	information	about	the	final	report	to	participants.	After	analysis,	the	anonymized	data	will	be	saved	in	electronic

format	and	made	publicly	available	online	for	use	by	the	research	community.	

	

CONTACTS	FOR	COMPLAINTS	OR	CONCERNS

	

Geoff	McKee	is	a	resident	physician	in	Public	Health	and	Preventive	Medicine	at	the	University	of	British	Columbia	and	you	may	contact	him	if	you	have	any	further

questions	by	email	at	gwmckee@alumni.ubc.ca	or	by	phone	at	250-818-3448.

	

If	you	have	any	concerns	or	complaints	about	your	rights	as	a	research	participant	and/or	your	experiences	while	participating	in	this	study,	contact	the	Research

Participant	Complaint	Line	in	the	UBC	Office	of	Research	Ethics	at	604-822-8598	or	if	long	distance	e-mail	RSIL@ors.ubc.ca	or	call	toll	free	1-877-822-8598.

	

Taking	part	in	this	study	is	entirely	up	to	you.	You	have	the	right	to	refuse	to	participate	in	this	study.	If	you	decide	to	take	part,	you	may	choose	to	pull	out	of	the

study	at	any	time	without	giving	a	reason.

	

By	completing	the	questionnaire,	you	are	consenting	to	participate	in	this	research.	

	

PRINCIPAL	INVESTIGATOR:	

Jennifer	Gardy,	School	of	Population	&	Public	Health,	Tel.	604-707-2488

COMPASS-TB	Report	Design	Questionnaire
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CO-INVESTIGATORS:

Geoff	McKee,	School	of	Population	and	Public	Health,	Tel.	250-818-3448

Anamaria	Crisan,	School	of	Population	and	Public	Health,	Tel.	604-707-2510

Tamara	Munzner,	Department	of	Computer	Science,	Tel.	604-	827-5200

	

SPONSORS:

BCCDC	Foundation	for	Population	&	Public	Health

Genome	British	Columbia

	

UBC	RISE	NUMBER:	H10-03336

I	Agree
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PART	I	–	OCCUPATION	AND	SUBJECT	AREA	KNOWLEDGE	QUESTIONS

All	participants	are	asked	to	complete	this	first	part	of	the	survey:	we’d	like	to	find	out	more	about	you,	your	background,	and	your	general	attitude	towards	genomics

in	public	health.

1.	What	is	your	role	in	tuberculosis	diagnosis,	treatment,	management,	and/or	surveillance?	You	may	select	more	than	one
role.

[Select	as	many	as	apply]

What	is	your	clinical	role?

[Select	one	option]

2.	Who	is	your	primary	employer?

[Select	as	many	as	apply]

3.	In	what	country	do	you	work?

[Select	one	option]

4.	How	many	years	of	experience	do	you	have	working	in	the	field	of	tuberculosis?

[Number	of	years]

Clinical	management	-	I	work	directly	with	TB	patients,	providing	care	and/or	case	management

Laboratory	work	–	I	work	in	a	mycobacteriology	laboratory	setting	where	I	am	involved	with	lab	testing	for	TB

Surveillance/epidemiology	-	I	work	with	TB	data	to	understand	patterns	in	disease	occurrence

Research	-	I	carry	out	academic	research	into	TB

Other,	please	specify... Type	here

Physician/Clinician

Nurse

Other,	please	specify... Type	here

Public	Health	Organization	-	e.g.	Public	Health	England,	CDC

Private	Clinic/Primary	Care	-	e.g.	a	doctor’s	office

Hospital

Academic	Institution

Other,	please	specify... Type	here

England

Canada

USA

Other,	please	specify... Type	here
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Type	here

5.	Please	indicate	the	highest	level	of	training	(if	any)	you	have	in	the	following	subject	areas:

*	By	professional	experience,	we	mean	collaborating	with	others	on	a	project

**	By	continuing	education,	we	mean	attending	workshops,	training	sessions,	or	self-directed	learning

None Undergraduate

Graduate	Masters,

PhD,	Medical

Training

Professional

Experience*

Continuing

Education**

Molecular	Biology	or	Biochemistry

Epidemiology

Biostatistics

Bioinformatics

Genomics

Infectious	Diseases

Respiratory	Medicine

6.	Have	you	ever	heard	of	or	been	involved	in	a	research	project	that	used	whole	genome	sequencing	data	to	diagnose	or
characterize	tuberculosis	infections	or	understand	tuberculosis	epidemiology?

[Select	one	option]

7.	How	enthusiastic	are	you	about	public	health	agencies	using	genome	sequencing	to	understand	and	diagnose	infectious
diseases?

[Select	one	option]

Yes	-	I	have	heard	about	these	sorts	of	studies	but	have	not	been	involved	in	one

Yes	-	I	have	worked	on	one	of	these	studies

No	-	I	am	not	familiar	with	TB	genomics	studies

Very	enthusiastic	–	we	should	be	using	genomics	now

Enthusiastic	–	genomics	has	a	lot	of	potential,	but	still	needs	to	be	validated	for	clinical	use

Neutral	-	I	don’t	have	a	strong	opinion	on	genomics	in	public	health

Skeptical	–	genomics	may	be	useful,	but	there	is	no	clear	application

It’s	all	hype	–	genomics	hasn’t	proven	itself	to	be	more	useful	than	the	techniques	we	currently	use
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PART	II	–	FAMILIARITY	WITH	DATA	TYPES

All	participants	are	asked	to	complete	this	second	part	of	the	survey:	we'd	like	to	hear	about	the	many	types	of	TB	laboratory	data	you	might	encounter	in	your	work.

8.	How	frequently	do	you	foresee	yourself	using	the	following	data	types	in	your	future,	routine	work?

[Select	one	option	per	data	type]

Never Rarely Sometimes Often All	the	time
I	Don’t	Know

What	This	Is

Patient	identifiers	(Name,	age,	location)

Patient’s	own	prior	tuberculosis	test	results

Requester	identifiers	(Name,	contact,	copy	to

etc.)

Reviewer	identifiers	(Name,	position	etc.)

Type	of	sample	(Sputum,	fine	needle	aspirate

etc)

Sample	collection	site	(lymph	node,	peripheral

blood	draw	etc.)

Sample	collection	date

Interpretation	or	comments	from	reviewer

Tuberculin	Skin	Test	Results

Interferon	Gamma	Release	Assay	(IGRA)	results

Chest	X-ray	results

Acid	Fast	Bacilli	(AFB)	Smear	results

Culture	results

Speciation	(M.	tuberculosis,	MAC,	M.	bovis	etc.)

Phenotypic	drug	susceptibility	testing	-

determined	by	culture

Molecular	drug	susceptibility	testing	-	determined

by	PCR	or	LIne	Probe	Assay	(LPA)

Specific	mutations	conferring	drug	resistance

(Resistotype)

Spoligotype

MIRU-VNTR

Restriction	fragment	length	polymorphisms

(RFLP)

Cluster	Assignment

Single	Nucleotide	Polymorphism/Variant	distance

from	other	isolates

Phylogenetic	Tree
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Laboratory	performance	measures	(Sequence

quality,	coverage	etc.)

Never Rarely Sometimes Often All	the	time
I	Don’t	Know

What	This	Is

9.	How	would	you	describe	your	ability	to	interpret	the	following	data?

To	help	you	choose	your	answers,	we	suggest	the	following	scheme:

Don’t	know	what	it	is:		you	are	unaware	of	this	data	type

Not	confident:		you	know	what	these	data	are,	but	you	are	not	certain	how	to	interpret	the	data	for	clinical	management,	surveillance,	or	research.

Somewhat	confident:	you	know	what	these	data	are	and	are	capable	of	interpreting	it,	but	you	usually	seek	out	a	confirmation	for	your

interpretation

Confident:		you	understand	how	to	interpret	this	data	and	are	confident	in	using	it	in	your	practice

Don’t	know	what	this	is Not	Confident Somewhat	Confident Confident

Spoligotyping

RFLP

MIRU-VNTR

Single	Nucleotide	Polymorphisms	(mutations)

Phenotypic	Drug	Susceptibility	Testing	from

culture

Molecular	Drug	Susceptibility	Testing	from	PCR

or	LPA

Single	nucleotide	polymorphisms/variants

(mutations)	conferring	drug	resistance

Phylogenetic	Tree

Genetic	distance	between	cases	measured	in

Single	Nucleotide	Polymorphisms/Variants

(mutations)

Genomic	Clusters

Genome	sequencing	quality	metrics

Number	of	reads	mapped/unmapped

Percentage	of	Genome	Covered

Depth	of	sequencing	coverage

10.	How	confident	are	you	that	genomic	data	can	be	used	to	correctly	perform	the	following	tasks?

Don’t	know	what	this	is It	can’t	do	this It	may	be	able	to	do	this It	can	do	this

Organism	Speciation

Diagnose	active	tuberculosis

Predict	Drug	Susceptibility

Inform	a	physician’s	choice	of	a	therapeutic

regimen

Monitor	treatment	progress

Identify	epidemiologically	related	patients



7	of	17

Identify	transmission	events

Rule	out	transmission	events

Assign	patient	to	existing	tuberculosis	cluster

Don’t	know	what	this	is It	can’t	do	this It	may	be	able	to	do	this It	can	do	this
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PART	III	–	TASKS	RELATED	TO	DIAGNOSIS	&	TREATMENT

Only	physicians/clinicians	are	asked	to	complete	this	part:	our	initial	assessment	indicated	that	only	clinicians	are	involved	in	diagnosis	and	treatment,	these

questions	should	not	be	answered	by	nurses,	researchers,	epidemiologists,	or	biostatisticians	as	they	are	not	directly	involved	in	diagnosis	and	treatment.

11.	Are	you	involved	in	the	diagnosis	and	treatment	of	tuberculosis?

12.	What	types	of	samples	do	you	requisition	or	send	to	the	laboratory?

[Select	as	many	as	apply]

13.	Do	you	want	to	know	any	laboratory	or	bioinformatics	quality	metrics	that	may	be	associated	with	that	data	being	reported
to	you?

[Select	one	option]

14.	In	what	format	do	you	currently	receive	this	data?

[Select	as	many	as	apply]

15.	In	the	following	question	you	will	be	provided	with	several	clinical	tasks	in	the	form	of	narratives	and	be	asked	what	data
you	would	use	to	complete	the	task.

A.	[Diagnose	Latent	Tuberculosis]	You	receive	a	laboratory	report	for	a	patient	screened	for	tuberculosis	who	recently	immigrated	from	India.		Which	of	the	following

data	types	would	you	use	/	be	required	to	make	a	diagnosis	of	latent	tuberculosis?

B.	[Diagnose	Active	Tuberculosis]	You	receive	a	laboratory	report	for	a	patient	recently	hospitalized	with	respiratory	and	constitutional	symptoms	suggestive	of

tuberculosis.		Which	of	the	following	data	types	would	you	use	/	be	required	to	make	a	diagnosis	of	active	tuberculosis?

C.	[Reactivation	vs.	New	Acquisition]	You	receive	a	laboratory	report	for	a	patient	confirming	active	tuberculosis.		Which	of	the	following	data	types	would	you	use	/	be

Sputum

Bronchoscopy	Wash

Fine	Needle	Aspirate

Biopsy

Urine

Other,	please	specify... Type	here

Yes	–	I	want	to	always	want	to	have	data	quality	metrics

No	–	Data	quality	results	are	not	relevant,	the	lab	would	not	release	low	quality	data	and	I	trust	their	processes

I	don’t	know

Other,	please	specify... Type	here

Physical	report	mailed	or	faxed	to	me	(hard	copy)

PDF	report	in	electronic	health	record	system	(soft	copy)

Extracted	data	in	electronic	health	record	system	(soft	copy)

Other,	please	specify... Type	here
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required	to	differentiate	between	reactivation	and	new	acquisition	of	tuberculosis?

D.	[Characterize	Transmission	Risk]	You	have	just	diagnosed	a	patient	with	active	tuberculosis	and	are	determining	what	steps	are	necessary	to	prevent

transmission	to	others.	What	data	would	you	use	/	be	required	to	characterize	the	patient’s	risk	of	transmission?

[Select	as	many	as	apply]

A.	Diagnose	Latent

Tuberculosis

B.	Diagnose	Active

Tuberculosis

C.	Reactivation	vs.	New

Acquisition

D.	Characterize

Transmission	Risk

Patient	identifiers	(Name,	age,	location)

Patient’s	own	prior	tuberculosis	test	results

Requester	identifiers	(Name,	contact,	copy	to

etc.)

Reviewer	identifiers	(Name,	position	etc.)

Type	of	sample	(Sputum,	fine	needle	aspirate

etc)

Sample	collection	site	(lymph	node,	peripheral

blood	draw	etc.)

Sample	collection	date

Report	release	date

Interpretation	or	comments	from	reviewer

Tuberculin	Skin	Test	Results

Interferon	Gamma	Release	Assay	(IGRA)	results

Chest	X-ray	results

Acid	Fast	Bacilli	Smear	results

Culture	results

Speciation	(m.	tuberculosis,	MAC,	m.	bovis	etc.)

Phenotypic	drug	susceptibility	testing

Predicted	(in	silico)	drug	susceptibility	testing

Specific	Mutations	conferring	drug	resistance

(Resistotype)

Spoligotype

MIRU-VNTR

Restriction	fragment	length	polymorphisms

(RFLP)

Cluster	assignment

Single	Nucleotide	Polymorphism/Variant	distance

from	other	isolates

Phylogenetic	tree

Laboratory	performance	measures	(Sequence

quality,	coverage	etc.)

16.	When	you	are	using	laboratory	data	to	diagnose	a	patient	with	active	TB,	you	encounter	the	following	challenges:

[Select	as	many	as	apply]

No	challenges	-	the	lab	data	I	currently	receive	is	sufficient

The	lab	data	I	currently	receive	does	not	help	me	to	make	a	diagnosis

I	would	like	to	receive	data	faster	to	make	a	more	timely	diagnosis

Important	results	come	at	different	times	and/or	in	different	documents

I	find	it	difficult	to	interpret	the	lab	results	I	receive

I	am	not	regular	receiving	data	that	would	help	me	to	make	a	diagnosis

The	lab	data	I	receive	is	not	routinely	linked	to	patient	data
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17.	In	the	following	question	you	will	be	provided	with	several	clinical	tasks	in	the	form	of	narratives	and	be	asked	what	data
you	would	use	to	complete	the	task.

A.	[Choose	Medications]	You	are	managing	a	patient	who	has	just	been	diagnosed	with	active	tuberculosis.	What	data	would	you	use	/	be	required	to	decide	what

medications	should	be	prescribed	for	the	patient?

B.	[Choose	Duration	of	Treatment]	You	are	managing	a	patient	who	has	just	been	diagnosed	with	active	tuberculosis.	What	data	would	be	required	to	decide	the

duration	of	treatment	for	the	patient?

C.	[Assess	Responsiveness	to	Treatment]	You	continue	to	follow	the	patient	as	they	proceed	with	the	therapeutic	regimen	for	active	tuberculosis.	What	data	would	be

required	to	assess	their	responsiveness	to	treatment?

[Select	as	many	as	apply]

A.	Choose	Medications B.	Choose	Duration	of	Treatment C.	Assess	Responsiveness	to	Treatment

Patient	identifiers	(Name,	age,	location)

Patient’s	own	prior	tuberculosis	test	results

Requester	identifiers	(Name,	contact,	copy	to

etc.)

Reviewer	identifiers	(Name,	position	etc.)

Type	of	sample	(Sputum,	fine	needle	aspirate

etc)

Sample	collection	site	(lymph	node,	peripheral

blood	draw	etc.)

Sample	collection	date

Report	release	date

Interpretation	or	comments	from	reviewer

Tuberculin	Skin	Test	Results

Interferon	Gamma	Release	Assay	(IGRA)	results

Chest	X-ray	results

Acid	Fast	Bacilli	Smear	results

Culture	results

Speciation	(m.	tuberculosis,	MAC,	m.	bovis	etc.)

Phenotypic	drug	susceptibility	testing

Predicted	(in	silico)	drug	susceptibility	testing

Specific	Mutations	conferring	drug	resistance

(Resistotype)

Spoligotype

MIRU-VNTR

Restriction	fragment	length	polymorphisms

(RFLP)

Cluster	assignment

Single	Nucleotide	Polymorphism/Variant	distance

from	other	isolates

Phylogenetic	tree

Laboratory	performance	measures	(Sequence

quality,	coverage	etc.)

18.	What	are	the	main	barriers	for	improving	the	efficiency	of	active	TB	treatment	through	the	use	of	molecular	laboratory
data?

[Select	as	many	as	apply]

Other,	please	specify... Type	here

There	aren’t	any	barriers

Additional	laboratory	data	is	needed

Timeliness	of	results	being	provided	(too	slow)
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19.	Do	you	have	any	additional	comments	you	wish	to	make	on	the	use	of	genomic	and	molecular	data	for	active	TB
diagnosis	and	treatment?

Type	here

Results	provided	over	multiple	unconnected	documents

Difficulty	interpreting	lab	results

Lab	data	is	not	routinely	provided

Lab	data	is	not	routinely	linked	to	patient	data

Other,	please	specify... Type	here
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PART	IV	–	CONTACT	TRACING	AND	OUTBREAK	MANAGEMENT

All	participants	are	asked	to	complete	this	part:	Contact	tracing	and	outbreak	management	are	performed	by	nurses,	clinicians,	epidemiologists,	and	sometimes	also

researchers.

20.	Are	you	involved	in	the	epidemiological	aspects	of	TB	management,	including	contact	tracing	and/or	managing
outbreak?

Note	that	surveillance	-	collating	data	for	regional	or	national-level	efforts	-	is	not	included	here.	It	will	be	covered	in	the	next	section.

[Select	only	one]

21.	During	your	epidemiological	work,	do	you	directly	review	original	lab	reports?

[Select	only	one]

Do	you	get	aggregate	extracted	data?

[Select	only	one]

22.	In	the	following	question	you	will	be	provided	with	several	clinical	tasks	in	the	form	of	narratives	and	be	asked	what	data
you	would	use	to	complete	the	task.

A.	[Guide	Contact	Tracing]	You	have	been	tasked	with	tracing	potential	contacts	of	a	patient	recently	diagnosed	with	active	tuberculosis.	Which	of	the	following	data

types	would	be	useful	in	guiding	contact	tracing?

B.	[Report	to	Public	Health]	You	are	a	clinician	managing	several	new	cases	of	active	tuberculosis	and	are	concerned	that	they	may	represent	a	cluster.	What	data

would	influence	your	decision	to	report	your	concerns	to	public	health?

C.	[Define	a	Cluster]	You	are	investigating	increased	incidence	of	tuberculosis	in	a	rural	community.	What	laboratory	data	would	be	required	to	define	a	cluster	of

tuberculosis	cases?

D.	[Connect	Case	to	Existing	Cluster]	Following	the	identification	of	a	cluster,	new	cases	have	been	reported	in	a	nearby	community.	What	data	would	be	required	to

connect	these	new	cases	to	the	existing	cluster?

E.	[Guide	Public	Health	Response]	What	data	would	assist	in	guiding	the	public	health	response	to	the	newly	identified	cluster?

[Select	as	many	as	apply]
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A.	Guide	Contact

Tracing

B.	Report	to	Public

Health
C.	Define	a	Cluster

D.	Connect	Case	to

Existing	Cluster

E.	Guide	Public	Health

Response

Patient	identifiers	(Name,	age,	location)

Patient’s	own	prior	tuberculosis	test	results

Requester	identifiers	(Name,	contact,	copy	to

etc.)

Reviewer	identifiers	(Name,	position	etc.)

Type	of	sample	(Sputum,	fine	needle	aspirate

etc)

Sample	collection	site	(lymph	node,

peripheral	blood	draw	etc.)

Sample	collection	date

Report	release	date

Interpretation	or	comments	from	reviewer

Tuberculin	Skin	Test	Results

Interferon	Gamma	Release	Assay	(IGRA)

results

Chest	X-ray	results

Acid	Fast	Bacilli	Smear	results

Culture	results

Speciation	(m.	tuberculosis,	MAC,	m.	bovis

etc.)

Phenotypic	drug	susceptibility	testing

Predicted	(in	silico)	drug	susceptibility	testing

Specific	Mutations	conferring	drug	resistance

(Resistotype)

Spoligotype

MIRU-VNTR

Restriction	fragment	length	polymorphisms

(RFLP)

Cluster	assignment

Single	Nucleotide	Polymorphism/Variant

distance	from	other	isolates

Phylogenetic	tree

Laboratory	performance	measures

(Sequence	quality,	coverage	etc.)
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PART	V	–	SURVEILLANCE

Only	epidemiologists,	surveillance	analysts,	and	researchers	are	asked	to	complete	this	part	of	the	survey.

23.	Are	you	involved	in	tuberculosis	surveillance?

24.	What	data	does	your	institution	currently	use	as	part	of	its	surveillance	practices?

[Select	as	many	as	apply]

Patient	identifiers	(Name,	age,	location)

Patient’s	own	prior	tuberculosis	test	results

Requester	identifiers	(Name,	contact,	copy	to	etc.)

Reviewer	identifiers	(Name,	position	etc.)

Type	of	sample	(Sputum,	fine	needle	aspirate	etc)

Sample	collection	site	(lymph	node,	peripheral	blood	draw	etc.)

Sample	collection	date

Report	release	date

Interpretation	or	comments	from	reviewer

Tuberculin	Skin	Test	Results

Interferon	Gamma	Release	Assay	(IGRA)	results

Chest	X-ray	results

Acid	Fast	Bacilli	Smear	results

Culture	results

Speciation	(m.	tuberculosis,	MAC,	m.	bovis	etc.)

Phenotypic	drug	susceptibility	testing

Predicted	(in	silico)	drug	susceptibility	testing

Specific	Mutations	conferring	drug	resistance	(Resistotype)

Spoligotype

MIRU-VNTR

Restriction	fragment	length	polymorphisms	(RFLP)

Cluster	assignment

Single	Nucleotide	Polymorphism/Variant	distance	from	other	isolates

Phylogenetic	tree

Laboratory	performance	measures	(Sequence	quality,	coverage	etc.)
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25.	Is	your	institution	planning	to	use	more	genomic	data	in	the	future?

[Select	only	one]

How	do	envision	genomic	data	being	part	of	future	surveillance	efforts?

Type	here

26.	What	is	the	main	barrier	of	using	genomic	data	more	routinely	as	part	of	surveillance?

[Select	as	many	as	apply]

Yes	–	we’re	looking	into	it	right	now

Not	yet	–	but	we’d	like	to	incorporate	genomic	data	in	the	future

No	and	we	have	no	plans	to	do	so	in	the	near	future

Data	is	not	consistently	accessible

Data	are	not	consistently	linked	to	relative	patient	data

It	is	not	clear	how	this	data	is	useful	for	surveillance

It	is	not	clear	how	to	interpret	this	data	for	surveillance	purposes

Difficulty	interpreting	lab	results

Other,	please	specify... Type	here
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PART	VI	–	CONTACT	INFORMATION

All	participants	are	asked	to	complete	this	part	of	the	survey.

Would	you	like	to	provide	an	email	address	so	that	we	can	contact	you	for	the	post-survey	gift	card	draw	and/or	later	email
with	the	results	of	this	survey?	This	contact	information	will	be	removed	when	we	anonymize	the	survey	data	before	making	it
available	to	other	researchers.

[Select	as	many	as	apply]

Email	Address:

Type	here

Yes,	please	enter	me	into	the	gift	card	draw	for	participants	who	complete	this	survey

Yes,	please	send	me	the	final	results	of	this	study
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DESCRIPTION AND CONSENT

Many public health agencies are starting to use whole genome sequencing (reading every letter of an organism’s DNA) as a tool for diagnosing infections, predicting what
antibiotics an organism is sensitive or resistant to, and identifying closely related isolates that might suggest an outbreak. Last year, a study in The Lancet Infectious Diseases
showed that when this technique is used in the tuberculosis laboratory, we can generate all the usual results that one has come to expect from a reference mycobacteriology lab,
but we can do so much faster and at lower cost. As a result of this study, groups like Public Health England, the BC Centre for Disease Control, and the US Centers for Disease
Control and Prevention are all using genomics to analyze their incoming mycobacterial isolates.
 
Sequencing a bacterial genome generates a lot of information, only some of which might be needed to manage a patient’s infection. We are interested in designing a new lab report
form that will help to communicate tuberculosis genomic data in a clear, concise, and meaningful way that will help those in the tuberculosis community - clinicians, epidemiologists,
laboratory scientists, and more - in their daily work. There is a large field of research into how to present data in a way that makes it easily interpretable - we will be using principles
from this field in designing our new report format, which will be shared with public health laboratories so that they may choose to use it in their own reporting.
 
By participating in this survey, you will help us better understand how lab data should be represented and what design elements should be used in the final report. The results of
this survey will be used to construct a final prototype report that will be tested in a third and final survey later this year.
 
Consent for Participation
 
STUDY PROCEDURES:
 
If you agree to voluntarily participate in this research, your participation will include the following online survey (estimated completion time 15-30 minutes) in which you will be asked
to compare different visual representations of genomic data and choose your preferred design. At the end of of the survey, you may choose to provide an email address if you’d like
to be entered into a draw for an Amazon gift card.
 
There are no known or anticipated risks to you by participating in this research, and the benefit is receiving the results of the study via an emailed report at the project’s conclusion,
which will include a template for the final report design that participants may use in their own own work. Study results will be shared with the research community through open-
access publications, conference reports, tweets and other social media postings.
 
MEASURES TO MAINTAIN CONFIDENTIALITY
 
Data from this study will be coded anonymously.
 
CONTACTS FOR COMPLAINTS OR CONCERNS
 
Geoff McKee is a resident physician in Public Health and Preventive Medicine at the University of British Columbia and you may contact him if you have any further questions by
email at gwmckee@alumni.ubc.ca or by phone at 250-818-3448.
 
If you have any concerns or complaints about your rights as a research participant and/or your experiences while participating in this study, contact the Research Participant
Complaint Line in the UBC Office of Research Ethics at 604-822-8598 or if long distance e-mail RSIL@ors.ubc.ca or call toll free 1-877-822-8598.
 
Taking part in this study is entirely up to you. You have the right to refuse to participate in this study. If you decide to take part, you may choose to pull out of the study at any time
without giving a reason.
 
By completing the questionnaire, you are consenting to participate in this research.
 
PRINCIPAL INVESTIGATOR:
Jennifer Gardy, School of Population & Public Health, Tel. 604-707-2488
 
CO-INVESTIGATORS:
Geoff McKee, School of Population and Public Health, Tel. 250-818-3448
Anamaria Crisan, School of Population and Public Health, Tel. 604-707-2510

COMPASS-TB Report Design: Second Survey
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https://survey.ubc.ca/surveys/37-9dd46c7b0bd841672960e75fec2/compass-tb-report-design-second-survey/?preview=1&lang=en&TEST_DATA
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4698465/?tool=pmcentrez
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Tamara Munzner, Department of Computer Science, Tel. 604- 827-5200
 
SPONSORS:
BCCDC Foundation for Population & Public Health
Genome British Columbia
 
UBC RISE NUMBER: H10-03336
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PART I – DEMOGRAPHICS

First, we have a few short questions about your background.

1. Do you work with tuberculosis patients or the Mycobacterium tuberculosis bacterium at all?

[Select one option]

1B. What is your role in tuberculosis diagnosis, treatment, management, and/or surveillance?

[Select as many as apply]​

2. Do you work in public health microbiology or microbial genomics, whether on TB or another pathogen?

[Select one option]

2B. What is your role in public health microbiology or microbial genomics?

[Select as many as apply]​

COMPASS-TB Report Design: Second Survey

16%

Physician - I work directly with TB patients, providing care and/or case management

Nurse - I work directly with TB patients, providing care and/or case management

Laboratory work – I work in a mycobacteriology laboratory setting where I am involved with lab testing for TB

Surveillance/epidemiology - I work with TB data to understand patterns in disease occurrence

Research - I carry out academic research into TB and/or M. tuberculosis

Other, please specify... Type here

Clinical – I am directly involved in patient care and/or case management

Bioinformatics – I use computational tools to analyse genomic data from pathogens

Laboratory work – I am involved in directly handling and/or testing specimens

Surveillance/epidemiology – I work with data to understand patterns in disease occurrence

Research – I carry out academic research in public health and/or microbial genomics

Other, please specify... Type here

Yes No

Yes No

https://survey.ubc.ca/surveys/37-9dd46c7b0bd841672960e75fec2/compass-tb-report-design-second-survey/?TEST_DATA
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2C. What pathogens do you work on?

[Select as many as apply]

3. Who is your primary employer ​?

[Select as many as apply]

4. In what country do you work?

[Select one option]​

Back Next

Respiratory infections (e.g. influenza, pertussis)

Enteric infections (e.g. Salmonella, E. coli)

Vector-borne disease (e.g. malaria, Zika)

Blood-borne disease (e.g. HIV, hepatitis)

Other, please specify... Type here

Public Health Organization - e.g. Public Health England, CDC

Private Clinic/Primary Care - e.g. a doctor’s office

Hospital

Academic Institution

Other, please specify... Type here

United Kingdom

Canada

USA

Other, please specify... Type here

Administrator
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PART II – Design Elements

Laboratory results are usually communicated to end-users like doctors or public health officials in the form of a brief one- or two-page report. There are many different styles of lab
report, from simple text documents to colourful pictorial reports. We are interested in understanding what sort of design choices can make a TB genomic laboratory report easy for
end-users to read and to act upon. The report will contain information on what mycobacterial species a patient is infected with, what antibiotics their TB infection is susceptible or
resistant to, and whether or not their TB isolate is related to other isolates and might be part of an outbreak.

Throughout the rest of the survey, we will be showing you some designs that show these different data – speciation, resistance, and epidemiological relatedness – in different ways.
We want to find out which designs you prefer, so that these design elements can be incorporated into a final report design later in our project.

First, we will look at small elements of the report design.

5A. You are reading a summary of a patient’s lab test results. Which of the following summary statement formats is better at
communicating the information you need to know to do your job?

 [Select one option]

5B. Please explain your choice or provide feedback.

[Optional]

Type here

COMPASS-TB Report Design: Second Survey

33%

A (with bolding)

B (without bolding)

They are equally informative.

6A. One section of the report will describe which mycobacterial species a patient was diagnosed with. Which headline best
describes this section of the report?

https://survey.ubc.ca/surveys/37-9dd46c7b0bd841672960e75fec2/compass-tb-report-design-second-survey/?TEST_DATA
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6B. Please explain your choice or provide feedback.

[Optional]

Type here

7A. Which wording best conveys tuberculosis speciation results?

[Select one option]

[Please rank your choices]

1 1

2 2

3 3

4 4

A (Speciation)

B (Organism)

C (Diagnosis)

D (Species)

A (Full sentence)

B (Summary)
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7B. Please explain your choice or provide feedback.

[Optional]

Type here

8B. Please explain your choice or provide feedback.

[Optional]

They are equally informative

8A. The presence of particular mutations in a TB genome can be used to predict whether a specimen is sensitive or resistant to
specific antibiotics. Which headline best describes this section of the report?

[Please rank your choices]

1 1

2 2

3 3

4 4

A (Drug Resistance)

B (Drug Sensitivity)

C (Drug Susceptibility)

D (Treatment)
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Type here

9A. There are many ways to represent a TB drug’s name, from a single letter to a full name. Which naming scheme is most useful
on a report? ​

[Select one option]

9B. Please explain your choice or provide feedback.

[Optional]

Type here

10A. A specimen can be described as susceptible to an antibiotic (high likelihood of clinical success), resistant to an antibiotic (low
likelihood of clinical success), intermediate (clinical success uncertain), or unknown (not enough information to draw a conclusion).
Which naming scheme is most useful on a report?

[Select one option]

10B. Please explain your choice or provide feedback.

[Optional]

Type here

11A. Drug resistance in TB is caused by point mutations – single base-pair changes that alter the normal function of a gene or the
protein it encodes. If a resistance phenotype is predicted from genomic data, would you want to know the exact mutation that
caused it?

Full Name (Ex. isoniazid)

3-letter abbreviation (Ex. INH)

1-letter abbreviation (Ex. H)

Show me everything - (Ex. Isoniazid (INH, H))

They are equally informative

Full Name (Ex. Susceptible, Resistant, Unknown)

1-letter abbreviation (Ex. S, R, U)

They are equally informative
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[Select one option]

11B. What types of information related to the point mutation would you want to see?

[Select as many as apply]

Yes – on the same table with the drug susceptibility data

Yes, but on the other side of the report

No – I am not interested in the mutation data

Gene abbreviation (e.g. katG, inhA)

Base pair change (e.g. A1562C)

Amino acid change (e.g. S531T)

Number of sequencing reads that position (e.g. 48x)

Number of reads supporting the mutation/coverage (e.g 47/48)

12A. Here are four ways of showing a result in which a specimen is resistant to two drugs. Which one is easiest for you to interpret?

[Please rank your choices]

1 1

2 2

3 3

4

A (Basic)

B (Alert Glyphs)

C (Shaded)

D (Bolded)
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12B. Please explain your choice or provide feedback.

[Optional]

Type here

13B. Please explain your choice or provide feedback.

[Optional]

Type here

4

13A. Depending on the resistance mutations observed, an isolate might be identified as having multidrug-resistant TB (MDR-TB).
There are many ways this could be noted on the report.

[Please rank your choices]

1 1

2 2

3 3

A (Basic)

B (Summary Sentence)

C (Tick Boxes)
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14B. Please explain your choice or provide feedback.

[Optional]

Type here

Back Next

14A. One section of the report will describe whether a patient’s specimen is closely related to any specimens that were previously
sequenced, suggesting the cases might be part of a cluster or outbreak. Which headline best describes this section of the report?

[Please rank your choices]

1 1

2 2

3 3

A (Relatedness)

B (Epidemiology)

C (Cluster Detection)

Administrator

https://survey.ubc.ca/surveys/37-9dd46c7b0bd841672960e75fec2/compass-tb-report-design-second-survey/?TEST_DATA
https://cdn.ubc.ca/clf/ref/contact
https://cdn.ubc.ca/clf/ref/about
https://cdn.ubc.ca/clf/ref/news
https://cdn.ubc.ca/clf/ref/events
https://cdn.ubc.ca/clf/ref/careers
https://cdn.ubc.ca/clf/ref/gift
https://cdn.ubc.ca/clf/ref/search
https://cdn.ubc.ca/clf/ref/vancouver
https://cdn.ubc.ca/clf/ref/okanagan
https://cdn.ubc.ca/clf/ref/robson
https://cdn.ubc.ca/clf/ref/great-northern-way
https://cdn.ubc.ca/clf/ref/medicine
https://cdn.ubc.ca/clf/ref/asia
https://survey.ubc.ca/surveys/37-9dd46c7b0bd841672960e75fec2/compass-tb-report-design-second-survey/?TEST_DATA#


2016-08-23, 4:06 PMCOMPASS-TB Report Design: Second Survey - 50%

Page 1 of 5https://survey.ubc.ca/surveys/37-9dd46c7b0bd841672960e75fec2/compass-tb-report-design-second-survey/?TEST_DATA

PART III – Report Sections

Now that we’ve looked at some individual design elements, we will next look at each of the three sections of the report: what organism is this, what antibiotics is it sensitive to, and
is it related to other specimens. For each section, we will show you a few different representations of the same dataset; we want to know which one you prefer. Factors such as
ease of readability, time taken to interpret the result, and aesthetics may all influence your choice

15A. Data on speciation and diagnosis is presented below in two different formats. Which do you find most interpretable?

[Select one option]

15B. Please explain your choice or provide feedback.

[Optional]

Type here

COMPASS-TB Report Design: Second Survey

50%

A (Percent match)

B (Organism name)

16A. Data on drug susceptibility is presented below in a number of different formats. Which do you find most interpretable?

https://survey.ubc.ca/surveys/37-9dd46c7b0bd841672960e75fec2/compass-tb-report-design-second-survey/?TEST_DATA
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16B. Please explain your choice or provide feedback.

[Optional]

Type here

[Please rank your choices]

1 1

2 2

3 3

4 4

5 5

A (Drugs listed by category)

B (Prediction by drug)

C (Summary sentence)

D (Drugs listed by category bin)

E (Abbreviated prediction by drug)

17A. Data on relatedness to other isolates/clusters is presented below in a number of different formats. Which do you find most
interpretable?
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[Please rank your choices]

1 1

2 2

3 3

A (# of cases with spark line)

B (# of isolates related table)

C (Table + Graph of # of isolates by SNP distance)
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17B. Please explain your choice or provide feedback.

[Optional]

Type here

18. The reports below contrast between including a summary statement at the beginning of the report versus no summary. Please
select which of the two potential layouts you find most preferable.

Click on images to zoom

[Select one option]

19. The reports below show two potential ways to layout the speciation, drug susceptibility, and relatedness information – with
categories presented in either one or two columns. Please select which of the two potential layouts you find most preferable.

Click on images to zoom

4 4

5 5

6 6

D (Table + Phylogenetic Tree)

E (Related isolates with SNP difference details)

F (Summary with related isolates per year)

A (Summary statement)

B (No summary Statement)

https://survey.ubc.ca/media/assets/user/25360/storage/Prototypes_Summary.jpg
https://survey.ubc.ca/media/assets/user/25360/storage/Prototypes_Dense.jpg
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[Select one option]

Back Next

A (One column)

B (Two column)

Administrator
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PART IV – Report Feedback

In the last part of the survey, we will show you four potential prototype reports. You will have seen some of the elements already – things like speciation and resistance prediction –
but you’ll also see new information, such as a quality report describing the genome sequencing analysis. The reports have been organized such that the most critical information
appears on page one, with expanded details on page two. Please read carefully through both pages before answering the questions.

20A. Please review the following report and select the response indicating your agreement with the corresponding statements.

Click on images to zoom

Strongly Disagree Disagree Neutral Agree Strongly Agree

This report is easy to read.

I know what the information in this report means.

I can read this report and get the information I need
quickly.

I feel that I can accurately interpret the information on
this report.

20B. Please provide any additional comments you may have on the report.

[Optional]

Type here

COMPASS-TB Report Design: Second Survey

66%
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21A. Please review the following report and select the response indicating your agreement with the corresponding statements.

Click on images to zoom

Strongly Disagree Disagree Neutral Agree Strongly Agree

This report is easy to read.

I know what the information in this report means.

I can read this report and get the information I need
quickly.

I feel that I can accurately interpret the information on
this report.

21B. Please provide any additional comments you may have on the report.

[Optional]

Type here

22A. Please review the following report and select the response indicating your agreement with the corresponding statements.

Click on images to zoom

https://survey.ubc.ca/media/assets/user/25360/storage/Prototype%203A.jpg
https://survey.ubc.ca/media/assets/user/25360/storage/Prototype_AM_Revised_Report.jpg
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Strongly Disagree Disagree Neutral Agree Strongly Agree

This report is easy to read.

I know what the information in this report means.

I can read this report and get the information I need
quickly.

I feel that I can accurately interpret the information on
this report.

22B. Please provide any additional comments you may have on the report.

[Optional]

Type here

23A. Please review the following report and select the response indicating your agreement with the corresponding statements.

Click on images to zoom

https://survey.ubc.ca/media/assets/user/25360/storage/KeynoteMockup_jg-Narrative.001.jpeg
https://survey.ubc.ca/media/assets/user/25360/storage/KeynoteMockup_jg-Narrative.002.jpeg
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Strongly Disagree Disagree Neutral Agree Strongly Agree

This report is easy to read.

I know what the information in this report means.

I can read this report and get the information I need
quickly.

I feel that I can accurately interpret the information on
this report.

23B. Please provide any additional comments you may have on the report.

[Optional]

Type here

24A. The previous 4 report prototypes demonstrate different ways of presenting lab data from whole genome sequencing of a
tuberculosis isolate. Which of the reports to you prefer?

Please see previous questions for enlarged images.

https://survey.ubc.ca/media/assets/user/25360/storage/KeynoteMockup_jg_gonzo_GM.001.jpeg
https://survey.ubc.ca/media/assets/user/25360/storage/KeynoteMockup_jg_gonzo_GM.002.jpeg
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[Please rank your choices]

1 1

2 2

3 3

4 4

A (Dark heading)

B (Gray heading)

C (Light Heading)

D (Pictures)



2016-08-23, 4:07 PMCOMPASS-TB Report Design: Second Survey - 66%

Page 6 of 6https://survey.ubc.ca/surveys/37-9dd46c7b0bd841672960e75fec2/compass-tb-report-design-second-survey/?TEST_DATA

About UBC
Contact UBC
About the University
News
Events
Careers
Make a Gift
Search UBC.ca

UBC Campuses
Vancouver Campus
Okanagan Campus

UBC Sites
Robson Square
Great Northern Way
Faculty of Medicine Across BC
Asia Pacific Regional Office

Page 5

24B. Please explain your choice or provide feedback.

[Optional]

Type here

Back Next

Administrator
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PART V – CONTACT INFORMATION

Thank you so much for taking part in our survey! Your responses will help us create a better, more interpretable laboratory report. You can follow our project’s progress at Public
Health InfoVis – we will be collating the results of this survey and releasing a summary report on the blog shortly. We are also happy to email you a copy of the report.

Don’t forget, by having completed the survey, you are eligible to enter our draw for an Amazon gift card. To enter the draw, please enter an email address below.

25. Would you like to provide an email address so that we can contact you for the post-survey gift card draw and/or later email with
the results of this survey?

This contact information will be removed when we anonymize the survey data before making it available to other researchers.

Email Address:

Type here

Back Submit

COMPASS-TB Report Design: Second Survey

83%

Yes, please enter me into the gift card draw for participants who complete this survey

Yes, please send me the final results of this study

Administrator



Shorthand for the different surveys / requirements documents 
Abbreviation: 
EC: Expert Consults 
S1: Survey 1 (task survey) 
S2: Survey 2 (design survey) 
ISO: ISO15189 requirements document 
 

Examples: 
EC-1 = Expert consult #1 
S1-Q10 = Survey 1 question 10 
S2-Q11A = Survey 2 question 11A 
S2-SR18 = Survey 2 survey respondent 18 (for text answers) 

 
Justification for final design choices by section 

1. Summary Statement  
a. On first page of report 
b. Summary sentence  
c. Bold important terms 

 
2. Organism 

a. On first page of report 
b. Section title is Organism (supported by S2-Q6. 31/54 of respondents prefer “Organism” 

as top choice (42/54 preferred it as one of their top two choices). Many participants 
(13/54) ranked “Diagnosis” the first choice, over “species” and “speciation”, however, 
however this trend was driven mainly by non-clinicians (11 non-clinicians ranking 
diagnosis as their first choice, and only 2 clinicians ranking it as their first choice). In fact, 
clinicians consistently ranked “Diagnosis” much lower. 

c. Summary sentence with bolding to emphasize findings 
 

3. Drug Susceptibility: in general, there was not a clear and obvious dislike of the control design 
(S2-Q16 “Abbreviated prediction by drug”) because it was not consistently ranked as lowest 
preference, but it was not the most desirable choice for respondents. Clinicians tended to rank 
the control design as the lowest preference relative to non-clinicians.  

a. On first page of report 
b. Section title is Drug Susceptibility (supported by S2-Q8. Respondents (27/54) preferred 

“Drug Susceptibility” as their first choice and 41/54 preferred it as one of their top two 
choices, but other options also selected (Drug Resistance, Drug Sensitivity). Anecdotal 
and also qualitative evidence indicated that the title predicted drug resistance still 
controversial.  

c. Summary sentence to state in silico prediction (not phenotypic) 
d. Tick boxes (S2-Q13 to indicate mono, multi, or extensive drug resistance (supported by 

38/54 who rated tick boxes as preferred choice, and majority rate basic (control report 
design) as least preferred (43/54).  Good comment support for tick boxes too: S2-R5: “[..] 
Tick box is the most straightforward way [..] summary sentence [..]likely will be ignored”; 
S2-R23: “the less risk of misinterpretation of test data the better”. There was some 
different between clinician and non-clinician preferences, but we opted to use the tick 
boxes with additional annotations to more clearly indicate when no resistance was 
detected.  

e. Table listing predictions for drug susceptibility (supported by responses for S2-Q16. 
Many respondents felt that an organized table/bins would be the best, and when 
including the resistance information (section 5) the table was the easiest choice.) 

i. Categorize drugs by class 
ii. Categorize drugs by susceptible or resistant using full term (S2-Q16 top 

choices were to “list prediction by drug” (21/54) and also to “list prediction by 
category” (17/54). The design choices offered didn’t quite do both, but the 
final design does. It categories drugs according to first and second line (not 
test on S2) and then by Sensitive / Resistant and finally lists each drug line by 
line.) 



iii. Full name (no abbreviation) for drugs 
iv. Highlight resistant drugs by shading (supported by S2-Q12 where majority 

preferred “shading” (33/54) over other options. Clear that basic (no emphasis 
on resistance) least preferred (36/54 ranked it last). Number of comments 
were made for showing resistance: S2-SR3 “report must call attention to drug 
resistance”; S2-R18 “MDR-TB should be flagged”, S2-R11 “best highlights the 
MDR-TB”, S2-SR16 “better to highlight what is working instead of what is not 
working”, S2-SR24 “Bold gets confused with column headers”) 

v.  Indicate resistance prediction source (see 4. Resistance Information)  
 

4. Resistance Information: Only 5/54 participants didn’t want to see any genomic mutation 
information at all, but participants were split as to how this information should be prioritized. 
28/54 wantd to see this information on the second page (not front of mind) while 21/54 wanted to 
see this information on the front page. In the end, we put this information on the front page 
because it worked well with the design (see rationale in main paper), but we reduced the 
amount of genomic information shown so as not to overwhelm the reader.  

a. Incorporated into Drug Susceptibility table 
b. Column header: Resistance (Mutation)  
c. Resistance indicated by Gene (Amino Acid Change) or “No mutation detected”. (S2-

Q11. 46/54 wanted gene abbreviation (i.e. katG) info included when resistance is 
detected. But participants were less enthusiastic about addition information. A total of 
25/54 participants wanted to see base pair changes, 27/54 wanted to see amino acide 
changes, and (this is a bit odd) 29/54 wanted to see read support for a mutation (but not 
the total number of reads sequenced (wanted by only 14/54 participants)). We chose to 
show the amino acid change.  Other data suggest clinicians in particular do want to see 
this kind of laboratory data (see 7. Laboratory Quality Data).  

5. Cluster Detection: concerns raised about the relevance of this information at all: S2-SR18 
“Cluster detection would only be fine for those who already know what a cluster is”, S2-SR9 “Not 
sure what this conveys [..] What is the clinical action?” 

a. On second page of report 
b. Section title is Cluster Detection (supported by S2-Q14. All respondents ranked “cluster 

detection” as top choice (25/54) or top two choices (46/54), compared to 18/54 ranking 
the control design (“Relatedness”) first, or 36/54 ranking it among their top two choices . 
Also “cluster detection” or “epidemiology” was the most preferred by clinicians, while 
“relatedness” was the least preferred. Support also from comments: S2-SR23 “When I 
see this I think epidemiology and clusters; not relatedness”, S2-SR11 “Cluster detection 
is important clinically and epidemiologically.”)  

c. Table with phylogenetic tree (control option preferred) 
 

6. Laboratory Quality Data: concerns raised about the relevance of this information at all: S2-SR18 
“Cluster detection would only be fine for those who already know what a cluster is”, S2-SR9 “Not 
sure what this conveys [..] What is the clinical action?” 

 



 
7. Laboratory Quality Data 

a. Do not include laboratory (sample & sequence) QC data on report (Compared to the 
original report, this report does not have the laboratory technical details (i.e. percent 
mapping to reference, genome coverage, reference genome information etc.) because 
this was deemed not necessary information for any of the tasks that stakeholders (but 
especially clinicians) used to conduct their activities (S1). Including laboratory technical 
data considered harmful (“Why would the lab put out poor quality results for me to 
interpret?”, “Isn’t that up to the lab?” (EC)). This doesn’t mean the data isn’t collected 
and stored but that the data isn’t presented on the clinical report. It can be moved to the 
second page of the report if necessary, but should not be featured on the front page. 

 
 
 
 



ISO15189 Requirements 
 
BSI Standards – BS EN ISO 15189:2012 Medical Laboratories- Requirements for quality and competence. 
 
5.8 Reporting of results 
 

5.8.1 General 
• The results of each examination shall be reported accurately, clearly, unambiguously and in accordance with any specific instructions 

in the examination procedures. 
• The laboratory shall define the format and medium of the report (i.e. electronic or paper) and the manner in which it is to be 

communicated from the laboratory. 
• The laboratory shall have a procedure to ensure the correctness of transcription of laboratory results. 
• Reports shall include the information necessary for the interpretation of the examination results. 
• The laboratory shall have a process for notifying the requester when an examination is delayed that could compromise patient care. 

 
5.8.2 Report attributes 

• The laboratory shall ensure that the following report attributes effectively communicate laboratory results and meet the users’ needs: 
• comments on sample quality that might compromise examination results; 
• comments regarding sample suitability with respect to acceptance/rejection criteria; 
• critical results, where applicable; 
• interpretive comments on results, where applicable, which may include the verification of the interpretation of automatically selected 

and reported results (see 5.9.1) in the final report. 
 

5.8.3 Report content 
• The report shall include, but not be limited to, the following: 

o a clear, unambiguous identification of the examination including, where appropriate, the examination procedure;  
o the identification of the laboratory that issued the report; Will this be Oxford or Birmingham?  
o identification of all examinations that have been performed by a referral laboratory;  
o patient identification and patient location on each page;  
o name or other unique identifier of the requester and the requester’s contact details;  
o date of primary sample collection (and time, when available and relevant to patient care);  
o type of primary sample;  
o measurement procedure, where appropriate;  
o examination results reported in SI units, units traceable to SI units, or other applicable units;  
o biological reference intervals, clinical decision values, or diagrams/nomograms supporting clinical decision values, where 

applicable;  
§ NOTE Under some circumstances, it might be appropriate to distribute lists or tables of biological reference intervals to 

all users of laboratory services at sites where reports are received. 
o interpretation of results, where appropriate;  

§ NOTE Complete interpretation of results requires the context of clinical information that may not be available to the 
laboratory. 



o other comments such as cautionary or explanatory notes (e.g. quality or adequacy of the primary sample which may have 
compromised the result, results/interpretations from referral laboratories, use of developmental procedure 

o identification of examinations undertaken as part of a research or development programme and for which no specific claims on 
measurement performance are available;  

o identification of the person(s) reviewing the results and authorizing the release of the report (if not contained in the report, 
readily available when needed);  

o date of the report, and time of release (if not contained in the report, readily available when needed);  
o page number to total number of pages (e.g. “Page 1 of 5”, “Page 2 of 5”, etc.).  

 
5.9 Release of results 
 

5.9.1 General 
• The laboratory shall establish documented procedures for the release of examination results, including details of who may release 

results and to whom. The procedures shall ensure that the following conditions are met. 
• When the quality of the primary sample received is unsuitable for examination, or could have compromised the result, this is indicated 

in the report. 
• When examination results fall within established “alert” or “critical” intervals: 

— a physician (or other authorized health professional) is notified immediately [this includes results received on samples sent to 
referral laboratories for examination (see 4.5)]; 

— records are maintained of actions taken that document date, time, responsible laboratory staff member, person notified and 
examination results conveyed, and any difficulties encountered in notifications. 

• Results are legible, without mistakes in transcription, and reported to persons authorized to receive and use the information. 
• When results are transmitted as an interim report, the final report is always forwarded to the requester. 
• There are processes for ensuring that results distributed by telephone or electronic means reach only authorized recipients. Results 

provided orally shall be followed by a written report. There shall be a record of all oral results provided. 
o NOTE 1 For the results of some examinations (e.g. certain genetic or infectious disease examinations) special counselling may 

be needed. The laboratory should endeavour to see that results with serious implications are not communicated directly to the 
patient without the opportunity for adequate counselling. 

o NOTE 2 Results of laboratory examinations that have been separated from all patient identification may be used for such 
purposes as epidemiology, demography or other statistical analyses. 

• See also 4.9. 
 

5.9.2 Automated selection and reporting of results 
• If the laboratory implements a system for automated selection and reporting of results, it shall establish a documented procedure to ensure 

that: 
o the criteria for automated selection and reporting are defined, approved, readily available and understood by the staff; 

§ NOTE Items for consideration when implementing automated selection and reporting include changes from previous 
patient values that require review and values that require intervention by laboratory personnel, such as absurd, unlikely or 
critical values. 

o the criteria are validated for proper functioning before use and verified after changes to the system that might affect their 
functioning; 



o there is a process for indicating the presence of sample interferences (e.g. haemolysis, icterus, lipaemia) that may alter the results 
of the examination; 

o there is a process for incorporating analytical warning messages from the instruments into the automated selection and reporting 
criteria, when appropriate; 

o results selected for automated reporting shall be identifiable at the time of review before release and include date and time of 
selection; 

o there is a process for rapid suspension of automated selection and reporting. 
• Revised reports 

o When an original report is revised there shall be written instructions regarding the revision so that: 
§ the revised report is clearly identified as a revision and includes reference to the date and patient’s identity in the original 

report; 
§ the user is made aware of the revision; 
§ the revised record shows the time and date of the change and the name of the person responsible for the change; 
§ the original report entries remain in the record when revisions are made. 
§ Results that have been made available for clinical decision making and revised shall be retained in subsequent cumulative 

reports and clearly identified as having been revised. 
§ When the reporting system cannot capture amendments, changes or alterations, a record of such shall be kept. 

 


