
J

T
B

J
J

a

C
b

B
c

R

B

h
1

ournal of Infection and Public Health (2016) 9, 181—191

he  burden  of  infectious  diseases  in  the
razilian  Southern  state  of  Santa  Catarina

efferson  Traeberta,∗,  Daniela  A.  Nickela,  Eliane  Traeberta,
uan  J.C.  Escalanteb,  Ione  J.C.  Schneiderc

Programa  de  Pós-Graduação em  Ciências  da  Saúde  Universidade  do  Sul  de  Santa
atarina, Palhoça,  Santa  Catarina,  Brazil
Secretaria  de  Vigilância  em  Saúde,  Ministério  da  Saúde,  Brasília,  Distrito  Federal,
razil
Universidade  Federal  de  Santa  Catarina,  Florianópolis,  Santa  Catarina,  Brazil

eceived  31  January  2015;  received  in  revised  form  9  September  2015;  accepted  15  September  2015

KEYWORDS
Measurements  in
epidemiology;
Infectious  diseases;
Basic  indicators  for
health;
Burden  of  disease

Summary  Infectious  diseases  are  still  significant  causes  of  deaths  in  Brazil.  The
objective  of  this  study  was  to  estimate  the  burden  of  selected  infectious  diseases
in  the  Brazilian  Southern  state  of  Santa  Catarina  in  2011.  An  ecological  study  was
conducted.  The  infectious  diseases  included  were  HIV/AIDS,  tuberculosis,  hepatitis
B,  hepatitis  C,  Chagas  disease,  diarrheal  diseases  and  other  infectious  diseases.
Data  were  collected  from  official  health  information  systems.  Disability  Adjusted
Life  Years  (DALY)  were  estimated  by  the  sum  of  Years  of  Life  Lost  (YLL)  and  Years
Lived  with  Disability  (YLD).  45,237.33  DALYs  were  estimated,  with  a  rate  of  685.46
DALYs  per  100,000  population.  92.9%  was  due  to  YLL  and  7.1%  to  YLD.  Men  and  the
age  range  of  0—4  years  presented  higher  burden.  The  highest  burden  was  attributed
to  HIV/AIDS.  There  was  a high  concentration  of  burden  rates  in  the  coast  regions  of
the  state.  It  could  be  concluded  that  more  than  90%  of  the  burden  was  attributed
to  the  early  mortality  component.  The  highest  burden  was  observed  among  men,

children  under  5  years  of  age  and  at  the  coast  regions  of  the  state.  The  highest
levels  of  burden  were  due  to  HIV/AIDS.
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Introduction

The  number  of  deaths  from  infectious  diseases  is
still significant  in  Brazil  [1].  In  addition  to  classic
health indicators,  such  as  general  and  proportional
mortality and  incidence  and  prevalence  ratios,  the
estimation  of  other  measures  that  are  focused  on
the burden  of  infectious  diseases  is  useful  for  under-
standing  their  impact  on  Brazilian  society  [2].

The epidemiological  measure  Disability-
Adjusted  Life  Years  (DALY)  estimates  the  sum
of the  number  of  Years  Lived  with  Disability  (YLD)
and the  number  of  Years  of  Life  Lost  (YLL)  due
to different  diseases  or  health  conditions  [3]. In
Brazil, the  use  of  this  measure  is  scarce  and  limited
to a  few  instances  [2,4—6].

The 1998—2002  National  Brazilian  GBD  study
estimated more  than  37  million  DALYs,  which
represented 232  DALYs  per  1000  population.
Approximately  23%  of  the  DALYs  and  30%  of  YLLs
were  due  to  infectious,  parasitic,  maternal  and
perinatal,  and  nutritional  diseases.  HIV-related
diseases were  a  substantial  cause  of  burden,  rep-
resenting  almost  2%  of  the  DALYs  in  both  men  and
women and  ranking  20th  in  causes  of  DALYs  in  Brazil
and 18th  in  Brazil’s  southern  region  [1].

In Santa  Catarina  in  2009,  tuberculosis  caused
92.25 DALYs  per  100,000  population,  of  which  78.8%
could be  attributed  to  YLL.  The  highest  rates  were
observed  in  men  in  the  30—59  age  group,  with
an unbalanced  distribution  between  the  state’s
regions [4].  The  burden  of  AIDS  in  Santa  Catarina
was estimated  at  20,310  DALYs  for  2009,  a rate  of
331 DALYs  per  100,000  population  [2].  The  burden
of hepatitis  C  was  estimated  at  65,832  DALYs  for
the same  year,  with  a  rate  of  1075.9  DALYs  per
100,000 population.  The  YLD  accounted  for  96.1%
of the  DALYs.  The  largest  burden  occurred  in  men
in the  45—59  and  30—44  age  ranges.  The  regions
of Santa  Catarina  that  represented  the  highest  bur-
dens were  the  Meio  Oeste  with  3024.8  DALYs  per
100,000  population  and  Sul  with  1212.2  DALYs  per
100,000 population  [7]. Preliminary  data  from  a
time-series  study  on  the  trend  rates  of  the  burden
of hepatitis  B  in  Santa  Catarina  from  2005  to  2010
showed  a  non-significant  drop  of  3.4%  per  year  (95%
CI −12.1;  6.2)  [8].

Although  burden  of  disease  studies  are  impor-
tant, they  rely  on  the  estimation  of  a  health
indicator that  is  still  not  available  in  the  Brazil-
ian Public  Health  System,  neither  at  the  national
nor at  the  state  or  local  levels.  Determining  the

scores  for  this  indicator  may  help  direct  epidemi-
ological investigations,  which  in  turn  may  directly
influence  the  management  of  the  public’s  health.
Innovative  public  policies  and  interventions  could
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e  based  not  only  on  mortality  data  but  also  on  the
isability  caused  by  diseases.  The  aim  of  this  study
as to  describe  the  burden  of  infectious  diseases  in

 Brazilian  southern  state  in  2011.

ethods

anta  Catarina  has  a  population  of  approximately
 million  people.  It  has  the  highest  United  Nations
uman  Development  Index  (HDI)  in  the  South  region
nd ranked  third  in  HDI  among  all  26  Brazilian
tates.

An epidemiological  study  with  an  ecological
esign was  conducted  covering  all  nine  regions
f Santa  Catarina  state.  The  study  was  based  on
ethodology  from  the  GBD  study  for  the  world  pro-
osed by  Murray  et  al.  [9].  The  infectious  diseases
ncluded  were  HIV/AIDS,  tuberculosis,  hepatitis  B,
epatitis C,  Chagas  disease,  diarrheal  diseases,
ncephalitis, schistosomiasis,  malaria,  meningitis,
etanus,  syphilis  and  other  sexually  transmitted
iseases as  well  as  a  group  composed  of  other  infec-
ious diseases  (including  dengue  fever,  hantavirus,
eprosy and  others).  The  criteria  for  inclusion
ere: infectious  diseases  that  require  notification

o health  authorities  when  diagnosed  (enforced  by
ederal or  state  law)  and  infectious  diseases  that
ave presented  cases  of  death  in  2011.  This  study
as based  on  public  data  collected  from  official
ealth information  systems.  These  data  are  in  the
ublic domain  and  do  not  compromise  the  Code  of
thics in  Research  involving  human  subjects.

alculation of YLD

LD  was  estimated  by  multiplying  the  weight  of  the
isease by  its  duration  using  the  reported  cases.
he value  of  the  time  lived  with  a non-fatal  health
ondition  is  known  as  the  disability  weight  [3].

A systematic  literature  search  was  conducted
o identify  sources  that  provided  data  on  the
revalence or  incidence  of  the  selected  infectious
iseases in  Santa  Catarina.  The  search  used  the
erms ‘‘(prevalence  OR  incidence  OR  epidemiol-
gy) AND  (‘disease  name’  OR  transmitting  agent
R causal  agent  of  the  disease)’’  in  the  MEDLINE
nd LILACS  (Literature  in  the  Health  Sciences  in
atin America  and  the  Caribbean)  databases.  No
opulation-based  studies  on  the  prevalence  or  inci-
ence of  infectious  diseases  were  found  in  the  last
 years.
Therefore,  data  from  the  Brazilian  National  Dis-

ases Notification  System  (named  Sinan)  were  used
o calculate  the  YLD.  The  reported  cases  that  were
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Table  1  Diseases  and  their  respective  weights  and  durations,  which  were  used  to  calculate  YLD.  Santa  Catarina,
2011.

Disease  Weight  Duration  (years)

Chagas  disease  [26] 0.000  Event

—0.062  Heart  disease
0.270  Heart  failure
0.240  Mega  viscera

Diarrheal  diseases
Rotavirus  enteritis  [27] 0.100 Event  0.02

0.230 Severe  form

Schistosomiasis  [26,28] 0.006 Event  —

Hepatitis  B  [17]
Acute  0.210  0.12
Chronic
5%  hepatocellular  carcinoma  0.33  1.02
70%  moderate  chronic  hepatitis 0.33  20
25%  liver  cirrhosis

80%  compensated 0.33  10
20%  decompensated 0.33 4.5

Hepatitis  C  [17]
Chronic
5%  hepatocellular  carcinoma  0.33  1.02
70%  moderate  chronic  hepatitis  0.33  25
25%  liver  cirrhosis

80%  compensated  0.33  10
20%  decompensated  0.33  4.5

HIV/AIDS  [6,28]  0.053a 9
Leprosy  [29] 0.000  Grade  0  disability

0.152  Grade  1  and  2  disability  1
Malaria  [25,29] 0.005  Non  symptomatic  form  —

0.471  Symptomatic
Meningitis  [28] 0.005  Event  —

0.210  Severe  form
Congenital  syphilis  [28]  0.210  3
Tuberculosis  [4] 0.331  Without  HIV/AIDS  1.5

0.399  With  HIV/AIDS  1
Dengue  fever  [27,30,31] 0.005  Classic  form  0.007

0.810  Hemorrhagic  form  0.079
Leptospirosis  [28] 0.005  Event —

0.210  Severe  form
Other  infectious  and  parasitic
diseases  [28]

0.005  Event —
0.210  Severe  form
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a HIV/AIDS: the weight was calculated based on cases unde

ot  determined  to  be  a  ‘‘confirmed  case’’  in  Sinan
ere excluded.  Hepatitis  B  cases  without  clinical
lassification  were  considered  to  be  chronic  hep-
titis. Cases  diagnosed  as  both  hepatitis  B  and  C
ere included  as  chronic  hepatitis  C.
The selected  weights  and  durations  to  calculate

he YLD  came  from  different  sources  and  were  also

etermined  by  a  prior  systematic  review  of  the
iterature  (Table  1).  Cases  of  meningitis,  dengue
ever, and  rotavirus  enteritis  with  hospitalization
ere considered  a  severe  form  of  the  disease  for
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tment.

omputing  the  disease  weight.  All  of  the  cases  of
antavirus  were  classified  as  severe.  The  durations
hat were  not  identified  in  Table  1  were  established
rom the  time  of  monitoring  as  described  by  the
nformation  system.

alculation of YLL
ata  on  mortality  due  to  selected  infectious  dis-
ases were  collected  from  the  Brazilian  National
ortality Information  System  (named  SIM).  The
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number  of  YLL  was  calculated  as  the  difference
between the  age  at  death  and  a  standardized  life
expectancy  of  81  years  for  men  and  86  years  for
women, which  enabled  international  comparability
of the  results.

Calculation of DALY

The  number  of  DALYs  was  calculated  as  the  sum  of
the YLD  and  YLL.

Data analysis

Data  are  presented  in  numbers  of  DALY,  YLL,  and
YLD as  well  as  their  respective  rates  per  100,000
population according  to  disease  groups,  gender,  age
groups and  regions  of  Santa  Catarina.

Estimates of  the  resident  population  of  the  state
by gender  and  region  were  used  as  denominators
for calculating  specific  mortality  rates  and  were
also obtained  from  the  official  health  information
systems. Specific  mortality  rates  were  calculated
for each  age  group  and  later  standardized  by  the
direct standardization  method  based  on  the  world
population  [10].

Results

A  total  of  45,237.33  DALYs  were  estimated  for  the
state of  Santa  Catarina  in  2011,  with  a  rate  of
685.46  DALYs  per  100,000  population;  92.9%  were
due to  YLL  and  7.1%  to  YLD.  Men  presented  a higher
burden  than  women,  with  60.5%  of  the  total  DALYs
and a  rate  of  820.07  DALYs  per  100,000  men.  This
represented  a  gender-related  ratio  of  1.53  DALYs
for men  to  each  DALY  for  women.

Regarding  the  mortality  component,  42,051  YLLs
were estimated  with  a  rate  of  640.58  YLLs  per
100,000 population.  Men  represented  a  higher  bur-
den, accounting  for  60.6%  of  the  total  YLL  and  a rate
of 766.96  YLLs  per  100,000  men.  This  represented
a male  to  female  ratio  of  approximately  1.5.

In the  disability  component,  3186.33  YLD  were
estimated with  a  rate  of  44.88  YLDs  per  100,000
population. Men  had  a  higher  disability-related  bur-
den, accounting  for  59.0%  of  the  total  YLD  and  a
rate of  53.11  YLDs  per  100,000  men.  These  numbers
indicated  a  male  to  female  ratio  of  1.38.

The age  range  of  0—4  years  presented  the  highest
rates, with  118.06  DALYs  per  100,000  population,

followed by  the  40—44  age  bracket,  with  80.29
DALYs per  100,000  population  (Fig.  1).

The highest  burden  among  the  selected  infec-
tious diseases  was  attributed  to  HIV/AIDS,  with
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ender.  Santa  Catarina,  2011.

3,410.90  DALYs  (51.7%  of  the  total  estimated  bur-
en of  infectious  diseases  for  the  state)  and  a
ate of  309.69  DALYs  per  100,000  population.  YLL
ccounted  for  96.5%  of  the  total  burden.  The  viral
epatitis  diseases  (8.04%  of  total  burden)  showed
he greatest  balance  between  YLL  and  YLD  (Fig.  2).

The DALY  rates  by  region  are  shown  in  Fig.  3.
here was  a  high  concentration  of  burden  in  the
egions of  Foz  do  Rio  Itajaí  and  of  Nordeste. The
owest  concentration  of  burden  occurred  in  the  Vale
o Itajaí,  Planalto  Norte,  Meio  Oeste  and  Grande
este regions.
The burden  of  HIV/AIDS  was  unevenly  distributed

cross the  state  (Fig.  4a).  The  highest  rates
ccurred in  Foz  do  Rio  Itajaí,  with  733.30  DALYs  per
00,000 population,  a rate  that  is  almost  2.4  times
igher than  the  state  rate  (Table  2).  The  region  with
he second  highest  rate  was  Grande  Florianópolis,
ith 430.35  per  100,000  population  (Fig.  4a).
The highest  rates  of  burden  of  tuberculosis

Fig.  4b)  were  observed  also  in  the  Foz  do  Rio  Ita-
aí (71.50  DALYs  per  100,000  population),  followed
y the  Sul  (65.87  DALYs  per  100,000  population)
nd Nordeste  (57.02  DALYs  per  100,000  population)
egions, compared  to  38.52  DALYs  per  100,000  pop-
lation estimated  for  the  state  of  Santa  Catarina
Table  2).

The burden  of  hepatitis  C  in  the  state  had  a  rate
f 27.06  DALYs  per  100,000  population  (Table  2).
he Sul  region  had  a  rate  of  56.94  DALYs  per  100,000
opulation,  and  Foz  do  Rio  Itajaí  had  a  rate  of
6.02 DALYs  per  100,000  population  (Fig.  4c).  The
urden of  hepatitis  B  also  showed  an  uneven  dis-
ribution  across  the  state.  While  the  rate  in  Santa
atarina  was  23.80  DALYs  per  100,000  population
Table  2),  the  Meio  Oeste  and  the  Grande  Oeste

ad the  highest  rates,  48.07  and  40.89  DALYs  per
00,000  population,  respectively  (Fig.  4d).
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igure  2  Proportional  composition  of  DALY  rates  accord

The  burden  of  diarrheal  diseases  showed  an
neven distribution  across  the  state  (Fig.  4e).  The
tate rate  was  33.39  DALYs  per  100,000  population
Table  2),  but  the  Foz  do  Rio  Itajaí  region  had  a
ate of  76.23  DALYs  per  100,000  population,  and
n the  Sul,  the  rate  was  60.54  DALYs  per  100,000
opulation.
The burden  of  meningitis  also  showed  an  uneven
istribution by  region  (Fig.  4f).  In  Santa  Catarina,
he rate  was  30.76  DALYs  per  100,000  population
Table  2).  The  highest  rates  occurred  in  Foz  do  Rio
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Figure  3  Distribution  of  DALY  rates  per  100,000  
o  the  YLL  and  YLD  components.  Santa  Catarina,  2011.

tajaí  (64.28  DALYs  per  100,000  inhabitants)  and
n the  Serra  Catarinense  (61.72  DALYs  per  100,000
opulation).

The burden  of  syphilis  was  estimated  at  9.57
ALYs per  100,000  population  (Table  2).  It  is  impor-
ant to  note  that  only  cases  of  congenital  syphilis
ere considered  in  the  estimation  of  YLD.  The  bur-

en was  higher  in  the  Sul  region,  with  a  rate  of
7.80 DALYs  per  100,000  population,  and  in  the
lanalto  Norte  region,  with  a  rate  of  37.73  DALYs
er 100,000  population  (Fig.  4g).

este Vale do I tajaí
Foz do  Rio Itajaí

Grand e Florianóp olis

Sul

Nordeste
Plan alto Norte

Serr a Catarinens e

population  by  region.  Santa  Catarina,  2011.
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The  group  of  diseases  termed  ‘‘other  infec-
tious and  parasitic  diseases’’,  which  included,

among others,  leptospirosis,  leprosy,  dengue
and other  hemorrhagic  fevers,  chickenpox,
mumps,  helminthes  and  other  intestinal  parasites
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Sul

Plan alto Norte

Serra Catarinens e

Grand e Oeste

Meio Oeste Vale do

S

Plan alto Norte

Serra Catarinens e

Figure  4  Distribution  of  DALY  rates  per  100,000  populatio
b  —  Tuberculosis;  c  —  Hepatitis  C;  d  —  Hepatitis  B;  e  —  Diarrhea
2011.
J.  Traebert  et  al.

ccounted  for  11,276.86  DALYs  or  a rate  of  198.60
ALYs per  100,000  population.  A  higher  burden  was

oncentrated  in  the  early  mortality  component,
ut there  was  a relatively  balanced  distribution
etween the  health  regions  of  Santa  Catarina.
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n  by  the  regions  and  diseases  studied  (a  —  HIV/AIDS;
l  diseases;  f —  Meningitis;  g  —  Syphilis).  Santa  Catarina,
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Table  2  Male  and  female  DALY  rates  by  disease.  Santa  Catarina,  Brazil,  2011.

Diseases  Female  Male  Santa  Catarina

HIV/AIDSa 222.25  397.14  309.69
Tuberculosis  16.71  60.33  38.52
Hepatitis  C  20.51  33.62  27.06
Hepatitis  B  20.84  26.76  23.80
Diarrheal  diseasesb 35.40  31.39  33.39
Meningitis  26.24  35.27  30.76
Syphilisc 11.77 7.36 9.57

a YLD HIV/AIDS: only AIDS.
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b YLD diarrheal diseases: only for rotavirus enteritis.
c YLD syphilis: only congenital.

Discussion

A  high  burden  of  infectious  diseases  was  observed  in
the studied  state.  The  mortality  component,  YLL,
was responsible  for  more  than  90%  of  the  total
burden, which  was  unevenly  distributed  between
gender and  regions.  The  GBD  study  (2010)  [9]  also
showed  that  the  highest  percentage  of  DALY,  close
to 70%,  was  due  to  the  mortality  component.

Mortality  rates  were  higher  among  men  than
among women  in  most  age  groups,  including  those
that were  composed  of  working  age  people.  How-
ever, the  female  population  had  the  highest  rates
in older  age,  including  those  older  than  80  years
old. It is  worth  noting  that  the  highest  rate  of
DALYs  was  observed  in  children  under  4  years  old.
This indicates  that,  despite  social  improvements
in the  country,  such  as  better  income  distribution,
minimum wage  increase,  universal  health  care  and
prenatal care  programs,  many  children  are  still
victims  of  relatively  easily  preventable  infectious
and parasitic  diseases.  Actions  widely  recognized
as effective,  such  as  adequate  water  and  sewage
systems, access  to  primary  health  care,  and  sani-
tary and  epidemiological  surveillance,  have  yet  to
be universally  guaranteed  to  avoid  the  burden  of
early mortality  from  infectious  diseases.  There  is  a
need for  intersectoral  action  to  improve  the  popu-
lation’s  quality  of  life  and  to  increase  the  collection
and treatment  of  sewage  in  the  state  to  avoid  high
premature  death  rates  due  to  diarrheal  diseases,
for instance.

The  highest  level  of  burden  among  the  studied
infectious diseases  was  caused  by  HIV/AIDS,  with
over 50%  of  the  total  burden.  The  burden  of  tuber-
culosis was  also  high.  Mortality  from  tuberculosis
is influenced  by  HIV  co-infection,  which  increases
the number  of  YLL  due  to  HIV/AIDS.  In  2009,  esti-

mates [2]  indicated  there  were  15,756  YLLs  from
AIDS in  Santa  Catarina,  with  rates  of  175.30  YLLs
per 100,000  women  and  340.70  YLLs  per  100,000
men. This  study  showed  an  increase  to  22,605

2
e
(
s

LL  due  to  HIV/AIDS  and  rates  of  213.70  YLL  per
00,000  women  and  YLL  384.09  per  100,000  men.
he increase  in  the  number  of  YLL  due  to  HIV/AIDS
mong women  is  consistent  with  global  trends  of
eople living  with  HIV  and  indicates  that  the  dis-
ase is a major  cause  of  death  in  women  aged  15—44
ears [12]. In  low-  and  middle-income  economies,
6% of  those  infected  with  HIV  received  antiretro-
iral treatment  in  2012  —  the  highest  percentage
f people  in  treatment  since  the  epidemic  began
n the  1980s  [13]. In  addition,  access  to  HIV  testing
nd counseling  has  also  increased,  and  the  mortal-
ty rate  has  dropped  since  2009  [13].  In  Brazil,  the
ational mortality  rate  from  the  disease  has  shown

 downward  trend,  except  in  the  North  and  North-
ast regions  of  the  country,  which  have  seen  an
nnual growth  reaching  6%  in  the  North  and  2.9%
n the  Northeast  region  [14]. However,  data  from
his study  showed  a high  burden  of  HIV/AIDS-related
ortality  in  Santa  Catarina.  This  demonstrates  that

here are  still  barriers  to  early  diagnosis  and  appro-
riate treatment  of  HIV-seropositive  patients.  The
ighest rates  in  the  state  were  found  in  the  regions
f Foz  do  Rio  Itajaí  and  Grande  Florianópolis,  which
re located  in  the  state’s  coastal  region,  have
ajor tourist  attractions  and  are  home  to  Brazil’s

hird largest  port.  Among  Brazilian  cities  with  over
0,000 inhabitants,  the  top  three  with  the  high-
st incidence  rates  of  HIV/AIDS  are  located  in  such
egions [2].

Tuberculosis  showed  higher  rates  among  men
ompared with  women,  as  expected.  A  study  on  the
urden of  tuberculosis  in  the  state  of  Santa  Catarina
n 2009  [4]  found  that  the  highest  rates  for  both  men
nd women  were  in  the  Nordeste, Planalto  Norte
nd Serra  Catarinense  regions.  Similarly,  another
tudy showed  a decreasing  trend  in  both  the  inci-
ence of  tuberculosis  in  Santa  Catarina  between

002 and  2009  and  in  the  mortality  due  to  the  dis-
ase between  2002  and  2007  [11]. The  GBD  study
2010)  estimated  49,396  DALYs  due  to  tuberculo-
is, a  rate  of  717  per  100,000  population.  HIV/AIDS
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he  burden  of  infectious  diseases  

nd  tuberculosis  were  the  diseases  with  the  high-
st number  of  DALYs  in  men  aged  between  15  and
9 years  [9].

Viral hepatitis  is  an  endemic  disease  in  Santa
atarina and  has  high  prevalence  and  detection
ates compared  to  other  states  and  the  national
ate [15]. As  is  the  case  of  tuberculosis,  hepatitis

 is also  related  to  HIV/AIDS  infection.  The  pro-
ortion of  co-infected  individuals  is  up  to  14%  in
eveloped  countries,  representing  a  triggering  fac-
or of  AIDS  and  a  common  cause  of  death  among
eople living  with  HIV  [16]. The  regions  of  the  Meio
este and  Planalto  Norte  presented  the  highest
urden, which  is  consistent  with  a  study  on  the
umber of  viral  hepatitis  cases  reported  from  2002
o 2009  [15].  Globally,  acute  hepatitis  accounted
or more  than  13,000  DALYs  in  2010,  of  which  hep-
titis  B  contributed  over  4000,  with  a  rate  of  68
ALYs  per  100,000  population.  The  cases  of  liver
ancer due  to  hepatitis  B  and  C  accounted  for  more
han 10,000  DALYs,  with  a  rate  of  130  DALYs  per
00,000 population  for  hepatitis  B  and  60  DALYs
er 100,000  population  for  hepatitis  C  [8].  Despite
vailable  hepatitis  B  vaccinations,  the  global  bur-
en of  hepatitis  B  and  of  liver  cancer  have  both
ncreased since  the  1990s  [8].

Few studies  have  estimated  the  burden  of  hep-
titis C  worldwide.  A  study  conducted  in  Spain
n 2006  showed  that  the  burden  of  hepatitis  C
ontributed to  the  increased  burden  from  com-
unicable  diseases.  This  prompted  Spanish  health

fficials  to  promote  closer  screening  of  hepatitis
 to  ensure  early  diagnosis  and  wide  access  to
reatment [17].  The  GBD  study  (2010)  estimated
n increase  of  44.4%  in  the  burden  of  hepatitis  C
ompared  to  the  burden  in  1990.  The  same  study
howed an  increase  of  92.4%  in  the  burden  of  hep-
titis C  in  the  United  Kingdom  [18].  A  study  on  the
revalence  of  hepatitis  C  in  Brazil  [19]  found  that
he North  region  had  the  largest  number  of  infected
ndividuals;  however,  the  number  of  reported  cases
as higher  in  the  South  and  Southeast  regions,  pos-

ibly due  to  a  better  organization  of  the  health
ystem and  greater  access  to  diagnostic  services.

The burden  of  syphilis  was  also  unevenly  dis-
ributed across  the  state.  The  burden  was  higher
mong  women  in  the  Sul  region  and  among  men
n the  Planalto  Norte.  A  study  conducted  in  Santa
atarina  in 2009  showed  that  the  region  of  Foz  do
io Itajaí  and  Grande  Florianópolis  had  the  high-
st burden  of  congenital  syphilis,  but  no  deaths
ere observed  [5].  Cases  of  syphilis  are  based

n notification  by  health  professionals;  therefore,
ross-sectional  studies  do  not  present  enough  evi-
ence to  state  that  there  was  an  actual  increase
n incidence  because  the  change  in  numbers  may
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e  related  to  changes  in  case  reporting  quality.
he incidence  of  syphilis  during  pregnancy  has  been
hown to  be  associated  with  low  socioeconomic  sta-
us, obstetrical  risk  history,  late  onset  of  prenatal
are, and  insufficient  number  of  prenatal  consul-
ations  [20]. Variables  related  to  the  quality  of
renatal  care  are  also  related  to  the  occurrence
f congenital  syphilis,  such  as  loss  of  diagnostic
nd treatment  opportunities  because  of  inadequate
anagement  of  cases,  incorrect  treatment  of  diag-

osed cases,  and  lack  of  counseling  [20]. However,
here have  been  a number  of  cases  of  late  detec-
ion of  the  disease.  Furthermore,  more  than  half  of
regnant women  with  syphilis  will  have  an  adverse
utcome  during  pregnancy  or  at  birth,  the  most
evere  being  the  death  of  the  fetus  or  child  at  less
han one  year  of  age  [21].

In Santa  Catarina,  the  rate  of  meningitis  bur-
en was  estimated  to  be  35.27  DALYs  per  100,000
en and  26.24  DALYs  per  100,000  women.  Global

stimates report  427  DALYs  per  100,000  population
ue to  meningitis  [9],  regardless  of  the  causative
gent. This  study  showed  an  uneven  distribution
mong regions,  with  a maximum  of  128  DALYs
er 100,000  population  in  the  Foz  do  Rio  Itajaí.
eningococcal  meningitis  caused  by  the  Neisseria
eningitides  bacterium  is  a  serious  public  health
roblem  in  Africa,  particularly  the  area  between
he west  of  Senegal  and  eastern  Ethiopia,  which  is
nown as  the  ‘‘meningitis  belt,’’  where  recurrent
pidemics endanger  the  population  [22].  Children
nder  5 years  of  age  have  the  highest  risk  of  death
rom meningitis;  it was  responsible  for  2—5%  of  the
lobal deaths  in  the  age  group  in  2010  [23].  With
he increase  in  vaccinations  against  Haemophilus
nfluenzae type  B  viruses,  pneumococcal  infections
ecame  the  leading  cause  of meningitis  among  chil-
ren. The  cases  that  progress  to  pneumococcal
eningitis  are  not  numerous,  but  its  fatality  causes

oncern;  60%  of  the  pneumococcal  meningitis  cases
ead to  the  death  of  children  less  than  5  years  of  age
24]. In  the  United  Kingdom,  the  rate  is  37  DALYs  per
00,000 population  [9,18], which  is  similar  to  that
ound in  Santa  Catarina  in  the  male  population.

The group  of  ‘‘other  infectious  and  parasitic
iseases’’, including  leptospirosis,  hantavirus  and
ntestinal parasites,  presented  a higher  burden  of
isease in  regions  with  economies  based  on  agricul-
ure and  livestock,  such  as  the  Grande  Oeste  and
eio Oeste,  and  regions  with  great  social  inequal-

ty and  poverty,  such  as  the  Planalto  Norte.  This
act supports  the  environmental  and  socioeconomic

haracter of  diseases  transmitted  by  animals,  espe-
ially rodents  and  pigs.

The findings  of  this  study  indicate  that  there  is
till a  heavy  burden  of  infectious  diseases  in  the
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state  of  Santa  Catarina.  Public  health  authorities
have to  keep  infectious  diseases  on  the  agenda.
Improvements  in  sanitation,  health  education  and
early diagnosis  strategies  are  mandatory  to  tackle
the high  burden  caused  by  infectious  diseases.

Conclusion

More  than  90%  of  the  disease  burden  was  due  to  the
early mortality  component,  YLL.  The  early  mortal-
ity burden  was  quite  high  among  children  under  5
years of  age.  There  was  an  unbalanced  distribution
of burden  among  the  state’s  regions,  with  the  high-
est rates  found  in  the  Foz  do  Rio  Itajaí,  Nordeste
and Grande  Florianópolis  regions.  The  highest  level
of burden  among  the  studied  infectious  diseases
was attributed  to  HIV/AIDS.
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