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ABSTRACT	

The	 objective	 was	 to	 analyze	 underreporting	 of	 tuberculosis	 cases	

from	 the	 capture	 of	 deaths	 registered	 at	 the	Mortality	 Information	

System	(SIM)	from	2007	to	2011.	We	conducted	a	retrospective	study	

in	 a	 city	 at	 the	 Northeast	 region	 of	 Brazil	 using	 a	 non-probabilistic	

association	 technique	 between	 SIM	 registries	 and	 the	 Information	

System	on	Diseases	of	 Compulsory	Declaration	 (Sinan),	 through	 the	

software	Reclink	III.	We	calculated	odds	ratios	(OR)	of	individuals	who	

died	 from	 tuberculosis	 not	 reported	 at	 Sinan,	 according	

sociodemographic	characteristics.	From	147	deaths	registered	at	SIM,	

72.8%	were	not	notified	at	Sinan.	Women	were	more	likely	to	not	be	

reported	than	men	(OR	=	2.60),	people	younger	than	60	years	(OR	=	

1.86),	with	less	than	eight	years	of	education	(OR	=	4.42).	Strategies	

should	be	re-signified	in	a	way	to	capture	more	respiratory	symptoms,	

to	opportunely	diagnose	 cases	and	 to	avoid	 flaws	when	 completing	

registries.	

Descriptors:	 Tuberculosis;	 Health	 Information	 Systems;	 Disease	

Notification.	

	

	

INTRODUCTION	

Globally,	 persistence	 of	 tuberculosis	 (TB)	 is	 a	 reflex	 of	 iniquity	 –	 social	 and	 economic	 inequalities,	

causing	an	important	impact	in	morbidity	and	mortality,	especially	among	the	most	vulnerable	segments	of	

population.		

In	 2014,	 9.6	million	 of	 new	 tuberculosis	 cases	 were	 notified	 in	 the	world,	 12%	 (1.2	million)	 were	

seropositive	for	HIV.	At	the	same	period,	there	were	1.5	deaths	from	tuberculosis	and	400.000	of	those	were	
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co-infected	people	(TB/HIV).	A	total	of	80%	of	cases	are	concentrated	in	22	poor	and	emergent	countries,	

with	special	incidence	in	the	Sub-Saharan	Africa,	where	four	out	of	five	tuberculosis	cases	are	registered(1).	

According	 to	 estimates	 from	 the	World	 Health	 Organization	 (WHO),	 in	 2014,	 Brazil	 registered	 the	

incidence	of	44	new	cases	per	100.000	inhabitants	and	a	mortality	rate	of	2.6	deaths	per	100.000	inhabitants.	

Although	a	 reduction	of	 incidence	and	mortality	 coefficients	on	 the	 last	decade	 is	observed,	 the	 country	

concentrates	35%	of	notified	cases	in	the	American	regions(1)	and	still,	it	has	not	reached	the	goal	stipulated	

by	the	WHO	to	detect	at	least	90%	of	tuberculosis	cases(2).	The	difficulty	of	health	services	to	capture	new	

cases,	diagnostic	errors,	 late	diagnosis,	absence	of	search	for	cases	 in	different	registry	sources,	delays	to	

notify	and,	the	information	processing	are	questioned(3-4).	

Within	 the	 strategies	 to	 reach	 the	agreed	global	 goals,	 it	 is	necessary	 to	 systematically	 integrate	a	

group	of	vigilance	actions	to	identify	points	of	strangulation	between	the	capture	process	and	the	notification	

of	new	disease	cases(3).	

Health	information	should	serve	to	reduce	uncertainties	and	to	identify	priority	situations	in	order	to	

subsidize	an	adequate	planning	to	execute	actions	conditioning	reality	to	the	needed	transformations.	Health	

Information	Systems	(SIS)	congregate	many	subsystems;	it	components	allow	collection,	processing,	analysis	

and	transmission	of	necessary	information	to	plan,	organize,	operate	and	assess	health	services(5).	They	are	

true	support	devices	for	the	decision	making	process.		

However,	 availability	 of	 systems	 and	 informatics	 resources	 are	 not	 enough	 if	 not	 adequately	

comprehended	 and	 operated.	 Advances	 from	 scientific	 and	 technological	 knowledge	 and	 better	

understanding	about	the	health-disease	process	and	its	determinants	broadened	the	public	health’	focus	of	

analysis.	On	 the	other	hand,	 the	ability	 to	measure	population	health	 state	 and,	 efficacy	of	 services	 and	

effects	were	expanded;	those	are	processed	by	the	use	of	indicators	of	morbidity,	mortality,	and	coverage,	

access	to	services,	quality	of	attention,	life	conditions	and	environmental	factors,	within	others.	Evidently,	

the	quality	of	the	produced	data	is	essential	so	that	health	indicators	can	meet	is	purposes	with	satisfaction(6).	

For	tuberculosis	control,	 the	data	generated	by	the	 Information	System	on	Diseases	of	Compulsory	

Declaration	 (Sinan)	 subsidizes	 the	 opportune	 triggering	 of	 interventions,	 monitoring	 and	 processes’	

evaluation(7).	 It	englobes	notification	and	accompaniment	of	cases,	gathering	quantitative	and	qualitative	

information	that	constitutes	a	basis	to	calculate	epidemiological	and	operational	indicators(8).	Thus,	its	utility	

is	measured	by	the	quality	of	data,	precision	and	completeness	of	information.		

Additionally,	epidemiological	information	can	be	obtained	from	other	health	information	systems	as	

the	Mortality	 Information	 System	 (SIM).	 The	 analysis	 of	 SIM	 and	 Sinan	 databases	 allows	 to	 identify	 the	

epidemiological	 profile	 of	 TB	 cases	 and	 to	 accompany	 individuals	 in	 different	 disease	 situations	 through	

linkage(9)	of	systems,	allowing	complementary	analyses	of	vigilance	and	attention	of	cases.	The	occurrence	of	

non-notified	cases	at	Sinan	can	suggest	access	barriers	to	health	services	and	flaws	in	the	system’s	quality,	

once	probably,	the	diagnosis	was	given	to	an	individual	in	an	extreme	situation	–	death,	for	example,	without	

being	previously	diagnosed	by	the	health	attention	network,	especially	by	the	primary	health	care(10-12).		
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Acknowledging	 that	 underreporting	 of	 tuberculosis	 cases	 from	 death	 surveillance	 is	 an	 important	

marker	 to	 assess	 the	 disease	 severity,	 delay	 in	 diagnosis	 and	 opportune	 treatment,	 this	 study	 aimed	 to	

analyze	 the	 underreporting	 of	 tuberculosis	 cases	 from	 the	 capture	 of	 deaths	 registered	 in	 the	Mortality	

Information	System	from	2007	to	2011.	

	

METHODS	

We	conducted	a	retrospective	study,	in	which	the	population	was	constituted	by	all	deaths	presenting	

TB	as	basic	cause,	independently	of	the	clinical	form	(International	Classification	of	Diseases	–	ICS	version	10	

codes	A15.0	and	A19),	registered	at	the	Mortality	Information	System	(SIM)	from	2007	to	2011,	residing	at	a	

Brazilian	northeast	capital.	It	still	aggregated	data	from	the	Information	System	on	Diseases	of	Compulsory	

Declaration	(Sinan)	with	the	purpose	to	identify	underreported	cases.	

We	chose	the	investigation	period	based	on	the	introduction	of	the	Sinan	Net	version	in	2007,	and	on	

the	opportune	ending	of	tuberculosis	cases	until	2011.	To	also	increase	the	specificity	of	registries,	we	also	

analyzed	Sinan	data	from	2005	and	2006.	

The	databases	were	provided	by	the	Management	of	Education	in	Health	from	the	city	of	João	Pessoa	

–	Paraíba,	and	processed	on	September	of	2013.		

We	conducted	the	study	in	two	steps:	 linking	Sinan	registries	(systematic	routine	of	this	system)	to	

treat	duplications;	and	linking	Sinan	to	SIM,	to	identify	underreporting	of	tuberculosis	from	SIM.		

We	used	the	tabwin	software	version	3.6b	to	link	and/or	exclude	Sinan	registries.	The	linkage	occurred	

when	there	were	double	registries	(a	case	notified	more	than	once	by	the	same	or	another	health	unit,	during	

the	same	treatment).	In	these	cases,	we	kept	the	first	notified	registry	and/or	we	complemented	data	from	

the	1st	notification	with	data	from	the	2nd	notification	and,	later,	we	excluded	the	2nd	notification.		

We	excluded	true	duplications	(the	same	patient	was	notified	during	the	same	treatment	more	than	

once	by	the	same	health	unit).	The	exclusion	occurred	when	there	were	two	or	more	notifications	of	the	

same	patient,	during	the	same	treatment	and,	with	the	same	ending.		

To	 investigate	 and	 quantify	 cases	 non-detected	 or	 ignored	 by	 Sinan-TB,	 we	 used	 the	 probabilistic	

linkage	 method	 of	 registries,	 through	 the	 software	 RecLink	 III.	 This	 method	 consists	 on	 identifying	 the	

common	 field	 for	 Sinan-TB	 and	 SIM,	 to	 check	 how	 likely	 is	 that	 a	 pair	 of	 registry	 refers	 to	 the	 same	

individual(9).	

In	the	linkage	between	SIM	and	Sinan-TB,	we	did	a	five	blockage	steps	with	a	combination	of	fields.	It	

started	with	a	more	restricted	key	and	with	posterior	decrease	of	restriction	to	minimize	losses	of	pairs,	that	

is,	the	occurrence	of	a	false	negative:	

• Soundex	(first	name)	+	soundex	(last	name)	+	gender;	

• Soundex	(first	name)	+	soundex	(last	name);	

• Soundex	(first	name)	+	gender;	

• Soundex	(last	name)	+	gender;	
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In	 the	 fifth	blockage	step,	we	 repeated	 the	combination	of	 the	 first	 step	with	a	 lower	 score	value,	

increasing	the	sensitivity	to	find	new	pairs.	In	all	steps,	we	used	name	fields	for	patients,	mother’s	name	and,	

date	of	birth	to	compare	and	calculate	scores.	One	unique	researcher	conducted	a	manual	review	of	doubtful	

pairs	at	the	end	of	each	step,	following	criteria	for	tiebreaking:	patient’s	name,	mother’s	name,	date	of	birth	

and,	city	of	residence.	

We	opted	to	consider	the	paired	registration	that	remained	doubtful	after	the	manual	review	process	

to	minimize	occurrence	of	false-negative	errors.	Thus,	observed	results	can	be	interpreted	as	a	conservative	

estimate	of	TB	notification	cases.		

We	considered	scores	higher	than	22.4	as	true	pairs	while	those	lower	than	9.7	were	considered	not	

paired.	We	considered	doubtful	ones	as	intermediate	pairs.	We	opted	to	consider	those	doubtful	pairs	after	

manual	 review	 process,	 as	 a	 pair,	 to	minimize	mistakes	 (false	 negatives).	 Thus,	 observed	 results	 can	 be	

interpreted	as	a	conservative	estimate	of	TB	notification	cases.	

During	this	process,	death	registries	were	associated	with	more	than	one	notification	from	the	same	

individual	at	Sinan-TB	because	they	were	duplicate	registries,	relapse	cases,	or	a	restart	after	withdrawing	

treatment.	With	the	intention	to	eliminate	repetitions	of	the	same	case,	we	excluded	notifications	with	older	

diagnostic	data	from	analysis.	

We	recalculated	TB	incidence	rates	of	the	city,	adding	cases	not	notified	at	Sinan	but	recovered	at	the	

SIM	database,	excluding	coincident	cases	between	bases.	We	used	the	population	estimate	from	2007	to	

2011.	

We	calculated	raw	odds	ratio	for	individuals	who	died	of	non-notified	tuberculosis	at	Sinan,	according	

to	sociodemographic	characteristics	and,	we	built	their	respective	confidence	intervals	–CI	for	a	5%	level	of	

significance,	 using	 the	 Wolf	 method.	 We	 used	 the	 Chi-Squared	 association	 test	 to	 verify	 statistical	

significance.	

The	 study	was	 submitted	 to	 the	 Ethics	 in	 Research	 Committee	 from	 the	University	Hospital	 Lauro	

Wanderley	from	the	Universidade	Federal	da	Paraíba,	approved	in	August	27th	,	2013	under	the	protocol	n°	

377.615.	

	

RESULTS	

During	2007	to	2011,	2,184	tuberculosis	cases	were	notified	on	Sinan-TB.	From	those,	396	notifications	

were	 in	 2007,	 446	 notifications	 in	 2008,	 491	 notifications	 in	 2009,	 416	 notifications	 in	 2010	 and,	 435	

notifications	in	2011.	During	this	period,	147	deaths	from	tuberculosis	were	registered	on	SIM.	When	linking	

the	 two	 databases,	 107	 deaths	 from	 tuberculosis	 were	 not	 present	 on	 Sinan-TB,	 presenting	 a	 72.8%	 of	

underreporting	of	cases	(Figure	1).		
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Figure	1:	Reported	cases	of	tuberculosis	on	Sinan	and	underreporting	identified	from	SIM.	

João	Pessoa,	PB,	Brazil,	2007	to	2011.	
	

In	 2007,	 22	 deaths	 from	 tuberculosis	were	 registered	 on	 SIM,	 being	 16	 (72.7%)	 underreported	 on	

Sinan,	in	2008,	21	underreporting	(77.7%),	in	2009,	20	underreporting	(74.1%),	in	2010,	30	underreporting	

(77.0%)	and	in	2011,	20	underreporting	(64.5%).	

During	 the	 studied	 period,	 we	 observed	 an	 E(x)	 (expected	 value)	 of	 21.4	 (95%	 CI	 =	 16.26-26.54)	

annually	registered	cases	notified	on	SIM,	with	26.8	sample	variation.	On	Sinan-TB,	we	saw	an	E(x)	of	8	(95%	

CI	=	5.92-10.08)	annually	registered	cases,	with	6.5	of	sample	variation.	The	values	21.4	and	8.0	are	central	

measures,	closer	from	truth,	but	there	is	no	guarantee	that	this	is	exactly	it.	The	guarantee	is	that	the	relative	

risk	 is	not	above	26.54	and	10.08	and,	not	under	16.26	and	5.92	 for	SIM	and	Sinan-TB,	 respectively.	The	

narrower	 the	 confidence	 interval,	 the	 more	 precise	 is	 the	 estimate.	 The	 precision	 of	 these	 values	

demonstrates	the	ability	of	a	result	to	be	repeated	in	different	measures	of	the	same	reality.	

Regarding	 the	 disease	 incidence	 coefficient	 before	 and	 after	 the	 relationship	 between	 databases	

(Table	1),	we	saw	that	that	adding	deaths	not	reported	on	Sinan	database	would	increase	the	rate	of	new	

cases’	notification,	presenting	an	increase	of	incidence	until	7.2%.		

	

Table	1:	Coefficient	of	tuberculosis	incidence	before	and	after	correction	from	the	relationship	
between	Sinan	and	SIM.	João	Pessoa,	PB,	Brazil,	2007	to	2011.	

Year	 Population	 Sinan	cases	 Incidence	coefficient	(BC)	 Sinan+	SIM	 Incidence	coefficient	(AC)	 Incidence	increment	
2007	 683278	 396	 58.0	 412	 60.3	 3.9	
2008	 693082	 446	 64.4	 467	 67.4	 4.6	
2009	 702234	 491	 69.9	 511	 72.8	 4.1	
2010	 725515	 416	 57.3	 446	 61.5	 7.2	
2011	 733155	 435	 59.3	 455	 62.1	 4.6	
BC:	Before	correction;	AC:	after	correction	
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Underreporting	 of	 TB	 cases	 from	 death	 registries	 showed	 a	 different	 profile	 between	 population	

groups	(Table	2).	From	total	deaths	(n=147),	113	were	male,	and	from	those,	78	(69.0%)	were	not	previously	

reported	on	Sinan.	Despite	of	the	occurrence	of	underreporting	being	lower	among	women,	we	saw	that	in	

this	group,	the	proportional	percentage	of	underreporting	was	superior	to	men.	Women	were	more	likely	to	

not	be	reported	on	Sinan	in	comparison	to	men	(OR	=	2.60).		

	

Table	2:	Odds	ratios	of	underreported	death	cases	from	tuberculosis	on	Sinan,	according	to	sociodemographic	
characteristics.	João	Pessoa,	PB,	Brazil,	2007	to	2011.	

Variables	 Total	 Not	reported	-	n	(%)	 Raw	Odds	 CI	95%	 p-value	
Gender	 	 	 	 	 	

Male	 113	 78	(69.0)	 1	 -	 0.062	
Female	 34	 29	(85.3)	 2.60	 0.93;	7.29	 	

Age	group	 	 	 	 	 	
<	60	years	 93	 72	(77.4)	 1.86	 0.89;	3.90	 0.098	
60	years	or	more	 54	 35	(64.8)	 1	 -	 	

Education*	 	 	 	 	 	
None	 19	 5	(26.3)	 0.40	 -	 0.196	
<	8	years	of	studies	 69	 55(79.7)	 4.42	 1.44;	13.53	 0.006	
≥8	years	of	studies	 17	 8(47.0)	 1	 0.1;	1.62	 	

Race/color	 	 	 	 	 	
White	 32	 27(84.4)	 2.36	 0.84;	6.64	 0.096	
Non-white	 115	 80	(69.6)	 1	 -	 	

*	Cases	without	education	information	were	excluded.	

	

Regarding	age	group,	people	younger	than	60	years	were	1.86	more	likely	to	not	be	reported	when	

compared	 to	elderly.	To	have	 less	 than	eight	years	of	education	presented	4.42	more	chances	 to	not	be	

reported	in	comparison	to	eight	years	or	more	(p	value	<0.05).	To	not	be	educated	represented	a	protection	

factor	for	reporting	(OR	=	0.40).		

In	respect	to	the	race/color,	115	(78.2%)	of	underreported	tuberculosis	cases	on	Sinan	were	non-white.	

Although	occurrence	of	deaths	were	lower	among	white	people,	this	group	presented	more	likelihood	to	be	

not	reported	(OR	=	2.36).	

	

DISCUSSION	

The	data	found	in	the	study	showed	that	within	cases	reported	on	SIM,	72.8%	did	not	have	access	to	

tuberculosis	access	 in	opportune	time.	The	correction	of	the	tuberculosis	 incidence	coefficient	during	the	

analyzed	 period,	 represented	 an	 increase	 of	 4.88%	on	 average;	 from	 the	 inclusion	 of	 new	disease	 cases	

identified	through	death	surveillance		

Notification	allows	to	re-run	the	patient’s	path,	and	in	different	disease	situations,	it	allows	to	identify	

possible	 fragilities	 of	 care	 organization	 provided	 to	 these	 users	 and,	 it	 allows	 to	 track	 opportunity	 for	

transmission(11-12).	 Considering	 death	 as	 the	 most	 critical	 outcome	 for	 tuberculosis	 cases,	 the	 lack	 of	

knowledge	about	its	occurrence	of	the	surveillance	sector	and,	underreporting	of	cases	in	the	information	

system,	demonstrate	fragilities	to	detect	disease	cases.		
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Studies	 conducted	 in	 Brazil(8,10-12)	 showed	 underreporting	 in	 approximately	 half	 of	 deaths	 that	

mentioned	TB;	a	result	similar	to	our	study.	Such	fragility	signals	deficiencies	on	the	quality	and	opportunity	

of	access	to	healthcare	for	users,	which	can	be	associated	with	factors	interdependent	of	individual,	social	e	

programmatic	 ones.	 Individual	 and	 social	 perspectives	 involve	 risk	 perception,	 level	 of	 knowledge	 about	

health	 and	disease’s	processes,	 economic	 situation,	 gender	 and	generation	 relationships,	 cultural	 values,	

access	 to	material	 resources	 and	 ability	 to	 receive,	metabolize	 and	 incorporate	 information	 for	 practical	

changes	in	everyday	life(13).	In	this	case,	the	lack	of	knowledge	about	the	disease	and	its	severity,	difficulty	of	

access	 (cultural,	geographic,	and	economic)	would	 implicate	 in	 late	search	 for	health	services,	 in	hospital	

diagnose	or,	at	the	death	moment.	

The	institutional	or	programmatic	component	connects	individual	and	social	components.	It	consists	

on	local	authorities	coping	with	the	problem,	planning	and	managing	actions,	the	response	ability	of	involved	

institutions,	adequate	and	stable	financing.	It	extends	to	healthcare	access,	quality	of	attention,	implantation	

and	 implementation	 of	 care	 technologies	 that	 propitiate	 the	 existence	 of	 social	 contexts	 which	 favors	

adoption	of	prevention	measures(13).	

Thus,	 it	 should	 be	 considered	 that	 underreporting	 of	 TB	 cases	 represent	 an	 alert	 state	 for	 local	

managers,	 because	 it	 signals	 a	 delay	 in	 diagnosis	 and	 treatment,	 causing	 the	 lack	 of	 expression	 from	

promotion	and	prevention	actions	in	the	community.	The	problem	also	enunciates	deficiency	of	activities	to	

find	respiratory	symptoms,	identification	of	suspect	cases	and,	investigation	of	contacts.	

Consensually,	 tuberculosis	 is	more	frequent	among	men	than	women,	as	well	as	the	occurrence	of	

disease	underreporting(14-15).	In	this	study,	women	had	2.60	more	chance	to	not	be	reported	with	the	disease	

on	Sinan	in	comparison	to	males.	A	high	sensitivity	exists	to	detect	Koch	bacillus	 in	sputum	samples	from	

males,	on	the	other	hand,	it	could	constitute	an	alert	signal	to	underestimate	disease	cases	in	females	once	

this	diagnostic	resource	is	less	sensitive(16).	

Regarding	 age	 group,	 people	 younger	 than	 60	 years	 have	 more	 likelihood	 of	 tuberculosis	

underreporting	compared	to	elderly.	This	finding	contradicts	studies	from	the	southeast	region	of	Brazil	and	

central	 region	 of	 Italy(14-15,17),	 where	 the	 proportion	 of	 not	 reported	 individuals	 was	 higher	 among	 older	

people.	Such	divergence	can	be	associated	to	the	organization	model	of	this	health	attention.	Regions	valuing	

the	Family	Health	Strategy	(HFS)	as	open	doors	to	the	health	system,	associate	higher	proportion	of	elderly	

users	to	their	user’s	profile	in	comparison	to	areas	not	covered	by	this	strategy(18).This	can	be	a	differential	

factor	in	results	found	in	our	study,	where	the	HFS	is	predominant	as	health	attention	model.		

The	chance	of	not	notifying	was	significantly	higher	(4.42	times)	when	the	individual	had	less	than	eight	

years	of	education	 those	who	had	more	 than	eight	years.	 Less	education	 reaffirms	 the	strict	 relationship	

between	the	risk	of	becoming	sick	in	less	educated	social	classes.	As	a	result,	it	interferes	in	the	process	of	

disease	 suspicion	 and	 identification(19-21).	 A	 study	 conducted	 in	 Rio	 de	 Janeiro	 showed	 that	 58.4%	of	 the	

sample	had	less	than	eight	years	of	education,	signaling	that	insufficient	education	could	have	contributed	

to	the	lower	perception	of	the	disease(8).	
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The	 higher	 percentage	 of	 underreporting	 TB	 occurrence	 being	 more	 expressive	 for	 less	 educated	

people	can	relate	with	the	difference	in	offer	of	access	to	health	services	and	obtainment	of	early	diagnosis.	

Still,	even	at	an	advanced	disease	stage,	individuals	of	better	social	conditions	have	more	access	to	diagnosis,	

the	opposite	situation	for	those	found	in	lower	social	classes,	who	maybe,	not	even	at	death	their	diagnosis	

is	confirmed(8,14).	

About	race,	underreporting	likelihood	was	2.36	times	higher	among	white	people.	It	is	estimated	that	

white	people	have	a	3%	increased	likelihood	to	consume	health	services	in	Brazil(21),	and	their	social	benefits	

lead	them	to	have	better	resources	for	health.	In	this	case,	underreporting	could	be	associated	with	higher	

search	for	private	services,	and	those	services	are	unaware	of	the	control	policy	for	tuberculosis	or,	they	do	

not	recognize	the	possibility	economically	favored	clients	getting	tuberculosis.	

It	 is	 important	 to	 consider	 the	 lack	 of	 answer	 from	primary	 care	 services	 resulting	 in	 searches	 for	

emergency	 and	 specialized	 units.	 Although	 the	 studied	 city	 had	 84%	 coverage	 from	 the	 Family	 Health	

Strategy,	this	service	presents	limitations	to	act	as	entrance	doors	in	respect	to	suspicion	and	confirmation	

of	 tuberculosis	 diagnosis.	 General/private	 hospitals,	 policlinics,	 private	 medical	 clinics	 and,	 specialized	

reference	to	attend	TB	cases	 remain	 the	main	service	 for	diagnosis(21-23).	Circumstantially,	underreporting	

would	relate	 to	 those	cases	where	although	the	criteria	 for	case	definition	was	met	and	the	disease	was	

identified	by	the	health	professional,	it	was	not	reported	to	the	public	health	service	or	it	was	not	reported	

in	opportune	time(8).	

Implementation	of	centers	for	hospital	surveillance,	assessment	and	monitoring	of	reporting	routines	

by	private	services	would	be	possible	alternatives	to	induce	surveillance	actions,	especially	to	recover	cases	

not	reported	to	the	sanitary	authority.	Tuberculosis	surveillance	can	be	useful	to	increase	completeness	of	

information	systems,	to	recover	and	investigate	situations	of	closed	cases,	to	decrease	underreporting,	to	

increase	 the	 sensitivity	 of	 Sinan	 and	 SIM,	 to	 assess	 the	 quality	 of	 death	 registries,	 to	 supervise	

epidemiological	surveillance	in	health	establishments,	to	recover	exams	of	still	non-assessed	contacts	(11-12).	

	

CONCLUSION	

The	results	found	signal	fragilities	in	the	coordination	of	care	for	tuberculosis	cases	in	the	municipal	

health	attention	network.	It	denounces	low	capture	of	respiratory	symptoms,	mistakes	in	clinical	conduction,	

late	 diagnosis,	 and	 flaws	 when	 completing	 the	 registries.	 On	 the	 other	 hand,	 higher	 expressiveness	 of	

underreporting	cases	in	less	educated	females	suggests	barriers	to	search	and	to	obtain	basic	health	services.		

Another	point	that	deserves	attention	is	about	the	quality	of	the	process	of	producing	information.	

Deficiencies	 when	 completing	 the	 notification	 form,	 lack	 of	 observation	 of	 the	 dispatch	 deadlines	 and,	

fragilities	 in	 the	 information	 flux	 between	 notifying	 units	 and	 the	 epidemiological	 surveillance	 can	

compromise	a	safe	monitoring	of	the	presented	reality.		

Investments	in	the	surveillance	field	are	needed,	to	strengthen	activities	from	this	service.	Linkage	is	

an	accessible,	 low	cost	technique	that	can	enhance	performance	of	systems	through	additional	and	more	
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reliable	 information	 and,	 it	 can	 assist	 decision-making.	 Training	 of	 technicians	 to	 use	 the	 database	 and,	

training	of	professionals	regarding	quality	of	registry	completion	for	tuberculosis	cases	are	some	expressive	

actions	that	can	minimize	or	correct	existing	flaws.	

	

REFERENCES	

1.	World	Health	Organization.	Global	tuberculosis	report	2015	[Internet].	Geneva:	WHO;	2015	[cited	2016	jun	30].	
Available	from:	http://apps.who.int/iris/bitstream/10665/191102/1/9789241565059_eng.pdf.	
2.	Ministério	da	Saúde.	Detectar,	tratar	e	curar:	desafios	e	estratégias	brasileiras	frente	à	tuberculose.	Boletim	
Epidemiológico	[Internet].	2015	[cited	2016	jun	30];46(9).	Available	from:	
http://u.saude.gov.br/images/pdf/2015/marco/25/Boletim-tuberculose-2015.pdf.	
3.	Lytras	T,	Spala	G,	Bonovas	S,	Panagiotopoulos	T.	Evaluation	of	Tuberculosis	Underreporting	in	Greece	through	
Comparison	with	Anti-Tuberculosis	Drug	Consumption.	Dowdy	DW,	editor.	PLoS	One	[Internet].	2012	[cited	2016	jun	
30];7(11):e50033.	Available	from:	http://dx.plos.org/10.1371/journal.pone.0050033.	
4.	Oliveira	LCS,	Nogueira	JA,	Sá	LD,	Palha	PF,	Silva	CA,	Villa	TC.	A	discursividade	do	sujeito	sobre	sentimentos	
associados	ao	enfrentamento	da	tuberculose.	Rev.	Eletr.	Enf.	[Internet].	2015	[cited	2016	jun	30];17(1):12-20.	
Available	from:	http://dx.doi.org/10.5216/ree.v17i1.24523.	
5.	Marin	HF.	Sistemas	de	informação	em	saúde:	considerações	gerais.	J	Heal	Informatics	[Internet].	2010	[cited	2016	
jun	30];2(1):20-4.	Available	from:	http://www.jhi-sbis.saude.ws/ojs-jhi/index.php/jhi-sbis/article/view/4.	
6.	Lima	CRA,	Schramm	JMA,	Coeli	CM,	Silva	MEM.	Revisão	das	dimensões	de	qualidade	dos	dados	e	métodos	
aplicados	na	avaliação	dos	sistemas	de	informação	em	saúde.	Cad	Saude	Publica	[Internet].	2009	[cited	2016	jun	
30];25(10):2095-109.	Available	from:	http://dx.doi.org/10.1590/S0102-311X2009001000002.	
7.	Malhão	TA,	Oliveira	GP,	Codennoti	S,	Moherdaui	F.	Avaliação	da	completitude	do	Sistema	de	Informação	de	
Agravos	de	Notificação	da	Tuberculose,	Brasil,	2001-2006.	Epidemiol	e	Serviços	Saúde	[Internet].	2010	[cited	2016	jun	
30];19(3):245-56.	Available	from:	http://dx.doi.org/10.5123/S1679-49742010000300007.	
8.	Pinheiro	RS,	Andrade	VL,	Oliveira	GP.	Subnotificação	da	tuberculose	no	Sistema	de	Informação	de	Agravos	de	
Notificação	(SINAN):	abandono	primário	de	bacilíferos	e	captação	de	casos	em	outras	fontes	de	informação	usando	
linkage	probabilístico.	Cad	Saude	Publica	[Internet].	2012	[cited	2016	jun	30];28(8):1559-68.	Available	from:	
http://dx.doi.org/10.1590/S0102-311X2012000800014.	
9.	Camargo	Jr.	KR,	Coeli	CM.	Reclink:	aplicativo	para	o	relacionamento	de	bases	de	dados,	implementando	o	método	
probabilistic	record	linkage.	Cad	Saude	Publica	[Internet].	2000	[acesso	em:	11	jul.	2016];16(2):439-47.	Available	from:	
http://dx.doi.org/10.1590/S0102-311X2000000200014.	
10.	Oliveira	GP,	Pinheiro	RS,	Coeli	CM,	Codenotti	SB,	Barreira	D.	Linkage	entre	SIM	e	SINAN	para	a	melhoria	da	
qualidade	dos	dados	do	Sistema	de	Informação	da	tuberculose:	a	experiência	nacional.	Cad.	saúde	colet.,	(Rio	J.)	
[Internet].	2010	[cited	2016	jun	30];18(1):107-11.	Available	from:	
http://www.cadernos.iesc.ufrj.br/cadernos/images/csc/2010_1/artigos/Modelo	Livro	UFRJ	10-a.pdf.	
11.	Selig	L,	Kritski	AL,	Cascão	AM,	Braga	JU,	Trajman	A,	Carvalho	RMG.	Proposta	de	vigilância	de	óbitos	por	
tuberculose	em	sistemas	de	informação.	Rev	Saude	Publica	[Internet].	2010	[cited	2016	jun	30];44(6):1072-8.	
Available	from:	http://dx.doi.org/10.1590/S0034-89102010000600012.	
12.	Sousa	LMO,	Pinheiro	RS.	Óbitos	e	internações	por	tuberculose	não	notificados	no	município	do	Rio	de	Janeiro.	Rev	
Saude	Publica	[Internet].	2011	[cited	2016	jun	30];45(1):31-9.	Available	from:	http://dx.doi.org/10.1590/S0034-
89102011000100004.	
13.	Ayres	JRCM.	O	conceito	de	vulnerabilidade	e	as	práticas	de	saúde:	novas	perspectivas	e	desafios.	In.:	Czeresnia	D,	
Freitas	CM.	Promoção	da	saúde:	conceitos,	reflexões,	tendências.	2ª	ed.	Rio	de	Janeiro:	Fiocruz;	2009.	p.	117-39.		
14.	Lindoso	AABP,	Waldman	EA,	Komatsu	NK,	Figueiredo	SM,	Taniguchi	M,	Rodrigues	LC.	Perfil	de	pacientes	que	
evoluem	para	óbito	por	tuberculose	no	município	de	São	Paulo,	2002.	Rev	Saude	Publica	[Internet].	2008	[cited	2016	
jun	30];42(5):805-12.	Available	from:	http://dx.doi.org/10.1590/S0034-89102008000500004.	
15.	Coelho	AGV,	Zamarioli	LA,	Perandones	CA,	Cuntiere	I,	Waldman	EA.	Características	da	tuberculose	pulmonar	em	
área	hiperendêmica:	município	de	Santos	(SP).	J	Bras	Pneumol	[Internet].	2009	[cited	2016	jun	30];35(10):998-1007.	
Available	from:	http://dx.doi.org/10.1590/S1806-37132009001000009.	



Raimundo	MFRA,	Pegoraro	NPJ,	Domingos	JBC,	Gonçalves	AMS,	Santos	JAT,	Pillon	SC.	
	

Rev.	Eletr.	Enf.	[Internet].	2016	[cited	__/__/__];18:e1161.	Available	from:	http://dx.doi.org/10.5216/ree.v18.37249.	

10	

16.	Allotey	P,	Gyapong	M.	Gender	in	tuberculosis	research.	Int	J	Tuberc	Lung	Dis.	2008	[cited	2016	jun	30];12(7):831-6.	
Available	from:	http://www.ingentaconnect.com/content/iuatld/ijtld/2008/00000012/00000007/art00026.	
17.	Melosini	L,	Vetrano	U,	Dente	FL,	Cristofano	M,	Giraldi	M,	Gabbrielli	L,	et	al.	Evaluation	of	underreporting	
tuberculosis	in	Central	Italy	by	means	of	record	linkage.	BMC	Public	Health	[Internet].	2012	[cited	2016	jun	
30];12(1):472.	Available	from:	http://dx.doi.org/10.1186/1471-2458-12-472.	
18.	Capilheira	MF,	Santos	IS.	Fatores	individuais	associados	à	utilização	de	consultas	médicas	por	adultos.	Rev	Saude	
Publica	[Internet].	2006	[cited	2016	jun	30];40(3):436-43.	Available	from:	http://dx.doi.org/10.1590/S0034-
89102006000300011.	
19.	Bowkalowski	C,	Bertolozzi	MR.	Vulnerabilidades	em	pacientes	com	tuberculose	no	distrito	Sanitário	de	Santa	
Felicidade	–	Curitiba,	PR.	Cogitare	Enferm	[Internet].	2010	[cited	2016	jun	30];15(1):92-9.	Available	from:	
http://dx.doi.org/10.5380/ce.v15i1.17178.	
20.	Ximenes	RAA,	Albuquerque	MFPM,	Souza	WV,	Montarroyos	UR,	Diniz	GTN,	Luna	CF,	et	al.	Is	it	better	to	be	rich	in	a	
poor	area	or	poor	in	a	rich	area?	A	multilevel	analysis	of	a	case-control	study	of	social	determinants	of	tuberculosis.	
Int	J	Epidemiol	[Internet].	2009	[cited	2016	jun	30];38(5):1285-96.	Available	from:	
http://dx.doi.org/10.1093/ije/dyp224.	
21.	Trigueiro	DRSG,	Nogueira	JA,	Monroe	AA,	Sá	LD,	Anjos	UU,	Villa	TCS.	Determinantes	individuais	e	utilização	dos	
serviços	de	saúde	para	o	diagnóstico	da	tuberculose.	Rev	enferm	UERJ	[Internet].	2011	[cited	2016	jun	30];21(3):371-
8.	Available	from:	http://www.facenf.uerj.br/v21n3/v21n3a16.pdf.	
22.	Oliveira	AAV,	Sá	LD,	Nogueira	JA,	Andrade	SLE,	Palha	PF,	Villa	TCS.	Diagnosis	of	tuberculosis	in	older	people:	
barriers	related	to	access	to	health	services.	Rev	Esc	Enferm	USP	[Internet].	2013	[cited	2016	jun	30];47(1):145-51.	
Available	from:	http://dx.doi.org/10.1590/S0080-62342013000100018.	
23.	Silva	DM,	Nogueira	JA,	Sá	LD,	Wysocki	AD,	Scatena	LM,	Villa	TCS.	Performance	evaluation	of	primary	care	services	
for	the	treatment	of	tuberculosis.	Rev	Esc	Enferm	USP	[Internet].	2014	[cited	2016	jun	30];48(6):1041-50.	Available	
from:	http://dx.doi.org/10.1590/S0080-623420140000700012.	


