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IMPACT OF VACCINATION IN THE REDUCTION
OF HEPATITIS B IN PARANA®
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ABSTRACT

This study identified the impact of hepatitis B vaccine over reducing incidence of this disease in Parana State,
between 2001 and 2011, and discussed the role of nursing in immunization. Descriptive documental and quantitative
research. Utilized secondary data of hepatitis B, between 2001 and 2011 and vaccination coverage of hepatitis
B vaccine between 1995 and 2011 in Parand State, available in DATASUS, SINAN and Immunization Programs.
Data has been collected from May to July 2012. Included cases of hepatitis B confirmed by laboratory testing.
Of the 14,434 selected cases, 81,8% was in urban residents, 86,5% belonged to 20 to 59 age group and 45,3% were
infected by sexual transmission. In the correlation of vaccine coverage with the incidence, was identified reducing
this rate in the range of 0 to 9 years old, in places with vaccination coverage’s above 95%. It concludes that hepatitis
B vaccination had impact over disease reduction in Parana State.

Descriptors: Hepatitis B. Vaccination. Epidemiology. Public Health Nursing.

RESUMO

Este estudo identificou o impacto da vacinagdo contra hepatite B na redugdo da incidéncia dessa doenga no Parand, de 2001
a 2011, e discutiu a atuagdo da enfermagem na imunizagdo. Trata-se de pesquisa descritiva documental, quantitativa. Foram
utilizados dados secunddrios de hepatite B, de 2001 a 2011, e de coberturas da vacina hepatite B, de 1995 a 2011, no Parand,
disponiveis no DATASUS, SINAN e Programa de Imunizagoes. Os dados foram coletados de maio a julho de 2012, incluidos
casos de hepatite B confirmados laboratorialmente. Dos 14.434 casos selecionados, 81,8% residiam na zona urbana, 86,5%
pertencia a faixa etdria de 20 a 59 anos e 45,3% foram infectados por via sexual. Na correlagdo das coberturas vacinais com a
incidéncia, identificou-se a redugdo desta taxa nas faixas de 0 a 9 anos, que apresentavam coberturas vacinais acima de 95%.
Concluiu-se que a vacinagdo levou a redugdo da HB, no Parand.

Descritores: Hepatite B. Vacinagao. Epidemiologia. Enfermagem em Saiide Piiblica.
Titulo: Impacto da vacinagdo na redugdo da hepatite B no Parand. Impacto da vacinagdo na redugdo da hepatite B no Parand.

RESUMEN

Este estudio identificé el impacto de la vacuna contra hepatitis B en la reduccion de esta enfermedad en Parand, de 2001 a
2011, y discuti6 la actuacion de la enfermeria en la inmunizacion. Investigacion descriptiva documental, cuantitativa. Utili-
zados datos secundarios de hepatitis B, de 2001 a 2011 y coberturas de la vacunas hepatitis B, de 1995 a 2011, en Parand,
disponibles en el DATASUS, SINAN y en el Programa de Inmunizacion. Se recogieron datos de mayo-julio de 2012. Incluye
los datos de hepatitis B confirmados por laboratorio. De los 14.434 casos seleccionados, 81,8% residian en zona urbana, 86,5%
pertenecian al grupo de 20 a 59 anios y 45,3% fueron infectados sexualmente. Por alta cobertura de vacunacion, ocurrié re-
duccion de la incidencia de hepatitis B de 0-9 afios que tenian la cobertura de vacunacion por encima del 95%. Se concluye que
la vacunacion ha impactado en la reduccion de la enfermedad.

Descriptores: Hepatitis B. Vacunacion. Epidemiologia. Enfermeria de Salud Piblica.
Titulo: Impacto de la vacunacion en la reduccion de la hepatitis B en Parand.
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INTRODUCTION

Hepatitis B (HB) is a health problem all over
the world. According to estimates, two billion peo-
ple have been infected with the HB virus (HBV), 370
million suffer from chronic infection and around
one million die every year from diseases related to
hepatocellular carcinoma.

In Brazil, 120,343 cases of HB were notitied
to the Notifiable Diseases Information System of
the Ministry of Health (SINAN/MS) from 1999
to 2011, in the south-east (36.3%), south (31.6%),
north (18.1%), central-west (9.9%) and north-east
(9.2%) regions. Since 2002, the south region has
recorded the highest incidence rate in the country .

HB occurred with high and moderate ende-
micity in western Amazonia, the west and south-
west of Parand, west of Santa Catarina, Vale do
Jequitinhonha, in Minas Gerais, and in some areas
of the state of Mato Grossot®.

HBYV has high infectivity and can be transmit-
ted directly or indirectly, especially through mucous
membrane or percutaneous exposure to body fluids
or blood contaminated with the virus. The most
frequent transmission is sexual, followed by verti-
cal, which can be transplacental, at the moment of
childbirth, during breastfeeding and when caring
for a newborn child®. It can also be transmitted
parentally, through blood transfusions, reused sy-
ringes and unsterilized needles, piercing, tattoos,
invasive medical and dental procedures, accidents
with cutting or puncturing instruments and by
sharing items of personal hygiene (toothbrush,
shavers and razor blades)®.

HB is considered the most serious viral hepa-
titis as it can cause chronic liver disease, hepatic
cirrhosis and hepatocellular carcinoma, annually
resulting in 500 to 700 thousand deaths worldwide
©). In Brazil, from 2000 to 2011, a total of 9659
deaths were caused by this disease, mostly in the
south-east (47.8%) and south (20.4%) regions®.

In 1989, the National Immunizations Pro-
gramme (PNI), seeking to prevent HB, imple-
mented the HB vaccines for children under one
year of age, initially in western Amazonia and
then, ten years later, all over the country . The
HB vaccine is highly immunogenic and induces a
protective response after the administration of 3
doses in more than 90% of healthy adults and 95%
of healthy children and adolescents ©.
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In the 90s, endemicity for HBV infection
dropped due to vaccination, considered the main
form of prevention”. With these results, the PNI,
in 2001, extended vaccination to individuals under
20 years of age. In view of the vulnerability of
some population groups to HBV infection, the vac-
cine was made available in 2011 to the 20 to 24-age
group and, in 2012, to all individuals under 29 %),

The public health system provides the HB
vaccine to other vulnerable groups that were not
included in the national vaccination calendar, such
as manicurists, truck drivers, fire fighters, blood
donors and rubbish collectors, regardless of age
group .

In view of the seriousness of HBV infection,
the Ministry of’ Health adopted other control mea-
sures that helped to reduce the incidence of HB,
including obligatory serum screening for HBV in
haemotherapy units, and the recommendation of
this screening for pregnant women *”. Currently,
to prevent vertical transmission, newborn babies
of HBV-positive mothers receive a dose of the HB
vaccine and anti-HB immunoglobulin after birth(®.
Considering the risk of infection during childbirth,
regardless of the serological status of the mother,
the PNI/MS establishes the administration of
a dose of the HB vaccine to all newborn babies
within the first 12 hours after birth. The vaccine
prevents vertical infection in more than 90% of
cases and ensures breastfeeding free of the risk of
HBYV infection .

In the healthcare services, for the effectiveness
of HB diagnosis, treatment and control measures,
healthcare professionals must have knowledge of
the risks of HB, methods of transmission and the
importance of prevention to orientate the general
public. They must also know the health require-
ments of the population to propose and trigger
healthcare prevention and promotion actions®.

In the Brazilian national health system
(Sistema Unico de Saiide - SUS), the immunization
programme is mostly conducted by the nursing
team and is based on storage, conservation and
administration of immunobiologicals, planning of
vaccination strategies, coordination and evaluation
of vaccine coverage (%),

To ensure effective immunization, these actions
must surpass simple vaccine application, regardless
of the location in which they are conducted, namely
Basic Healthcare Units (UBS), hospitals, maternity
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wards or emergency units. During vaccination, it is
essential to provide users with guidelines on vac-
cines, the requirement to comply with the vaccine
calendar established by the PNI and the importance
of returning to the healthcare unit in case of any
adverse post-vaccination event. Assistance must be
based on integrality, thus intervening in the health
and sickness process of users('!.

In the UBS, users do not receive adequate
guidelines on vaccines when nursing professionals
conduct other activities in other sectors concur-
rently with vaccination. The practice is restricted
to applying the immunobiological, which can cause
fear, insecurity and indifference or resistance from
the user during the vaccine schedule. Consequently,
there can be a drop in vaccine coverage and increased
incidence of vaccine-preventable diseases".

This study addresses the incidence of HB
and vaccination against HBV infection in Parana,
Brazil, with the aim of contributing to the practices
of nurses during the vaccine programme and HB
disease inspection, and providing information for
the creation of public policies related to this field.
The leading question was, has the risk of getting
HB been reduced in Paran4, after the introduction
of vaccination by the PNI? The objective was to
identify the impact of vaccination in the reduction
of HB in Paran4, from 2001 to 2011, and to discuss
the actions of nursing in immunization.

METHODS

This is a descriptive documentary study based
on quantitative research. Records comprised sec-
ondary data on HB cases in Parana from 2001 to
2011, obtained at the SUS Information Department
(DATASUS) and the Notifiable Diseases Information
System of the Ministry of Health (SINAN/MS).
Study interest variables were age group, sex, location
of residence (urban/rural) and infection mechanism.
Inclusion criteria were HB case confirmed in labora-
tory, residing in Paran4, and exclusion criterion was
HB case associated to other hepatitis.

Data provided by DATASUS were compared
with data from SINAN/MS to identify possible
differences. Given the quality of SINAM/MS
records, all of which were reviewed, this database
was selected for the study.

Secondary data of HB vaccine coverage in
Parana was also used, from 1995 to 2011, available

in the Information System of the National Immu-
nization Programme/Ministry of Health (SI-PNI),
with vaccine coverage on children under one year
of age and accumulated vaccine coverage in the
under 29 age group, contemplated by PNI/MS in
routine vaccination.

HB and vaccine coverage data was collected
from May to July.

The incidence rate was calculated for 100,000
inhabitants and data on residents of Parana from
2001 to 2011, according to the Brazilian Institute
of Geography and Statistics (IBGE), was collected
in July 2012.

To assess the impact of vaccination on the
incidence of HB, data on HB and vaccine coverage
were compared from 2001 to 2011.

Data were arranged in tables and graphs using
TABWIN 8.2 and Microsoft™ Excel®, presented as
absolute and relative frequency, and discussed ac-
cording to available literature on this topic.

The study was not submitted to the Research
Ethics Committee as it was based on documentary
research comprising content that is available to the
general public.

RESULTS

The SINAN/PR yielded 17,851 viral hepatitis
notifications. Of these cases, 14,434 HB laboratory-
confirmed cases from individuals residing in Parand
were selected for the study.

A total of 91.4% records contained infor-
mation on incidence according to sex, of which
6,627 (50.8%) occurred in men and 6,557 (49.7%)
in women. A total of 81.8% of cases lived in ur-
ban areas.

Case distribution by year and age group
showed that during the study period the 20 to 59
age group was the most affected, with 86.5% noti-
fications (Table 1).

The source/mechanism of infection refers to
the year in which transmission occurred and was
identified in only 83.5% of cases, with emphasis
on sexual transmission (Table 2). Data showed
that during the study years, 42 children from 0 to
9 years of age were infected by HBV.

HB vaccine coverage on children under the
age of 1 was below the standard established by the
PNI/MS from 1995 to 1998, the start of vaccine
implementation (Graph 1).
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Table 1 — Number of laboratory-confirmed HB cases by age group and year of notification, of residents
of Parand, 2001 to 2011.

Age Group 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 Total

Under 1 0 0 9 3 12 7 5 3 2 %4 3 48
1 to 4 years 6 2 g 2 % 3 3 2 1 (0] 2 29
5 to 9 years 14 g 16 9 10 5 3 2 4 5 8 80
10 to 14 years 10 13 20 11 19 20 9 14 8 15 19 158
15 to 19 years 53 45 115 101 113 80 81 70 68 69 97 8§92
20 to 29 years 178 183 461 432 466 414 369 322 309 364 448 3936
30 to 39 years 1056 151 426 409 4456 438 398 377 4056 436 591 4181
40 to 49 years 67 75 210 222 299 300 227 265 290 375 535 2865
50 to 59 years 21 30 93 94 142 151 124 160 152 188 348 1503
60 to 69 years 10 8 35 27 40 38 52 61 76 75 138 560
70 to 79 years 1 2 12 11 11 14 16 16 2% 16 32 155
over 80 years 1 0 1 3 2 2 4 4 2 %4 %4 27
Total 466 513 1392 1324 1563 1472 1291 1296 1341 1551 2225 14434

Source: SINAN/MS.

Table 2 — Frequency of confirmed HB cases, by source/mechanism of infection and year of notification,
Parana, 2001 to 2011.

Source/Mech-. Total
. 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 ————

of Infection N %
Sexual 15 34 170 168 187 224 268 258 283 251 333 2191 45,3
Others 63 49 74 78 108 92 45 58 62 69 115 813 16,8
Home 7 6 100 57 61 55 53 51 53 65 154 662 18,7
Vertical 3 4 20 30 40 60 4 55 56 55 76 443 9,1
Dental treat. - - - - - - 33 36 27 67 79 242 5
Dental/Surg.

5 25 24 36 22 8 2 1 12 11 146 3

treat.
Transfusion 0 1 8 19 20 26 25 25 19 28 44 215 4,5
Inject. Drug use 0 0 6 5 7 6 3 13 8 9 19 76 1,6
Work accident 0 1 3 8 5 5 9 3 8 3 7 52 1
Total 88 100 406 389 464 490 488 501 517 559 838 4840 100

Source: SINAN/MS

In relation to vaccine coverage by age group, DISCUSSION
records showed low coverage in the 15 to 19 age
group and the 25 to 29 age group (Graph 2). The search for HB cases in the SINAN/PR
The highest HB incidence rates were in the  resulted in 14,434 records, with similar distribution
20 to 69 age group (Table 3). between men and women. However, there was a
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Graph 1 — HB vaccine coverage of children under 1 year of age, Parand, 1995-2011.

Source: PNI/MS
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Graph 2 — Accumulated HB vaccine coverage, by age group from 1 to 29 years, Parana, 1995-2011.

Source: PNT/MS

significant difference in location of residence, be-
ing that the majority (81.8%) lived in urban areas,
corroborating findings of a study conducted in
Chapecd"'?, and can be related to the perception of
individuals of the health and sickness process and
access to healthcare services.

A study on medical care showed that residents
of urban areas mostly used healthcare services for
routine exams and prevention due to easy access
and the influence of private healthcare plans. Resi-
dents of rural areas only sought healthcare services
when they felt sick, due to difficult access to testing,
treatment and rehabilitation. Another factor that
can influence this behaviour are biologicists prac-

tices that target disease and are still present in the
SUS. These practices hinder early HBV diagnosis
as most cases are asymptomatic and require epide-
miologic investigation with complementary tests 2.

The 20 to 59 age group was the most aftected
by HB, with 86.5% of notifications (Table 1). This
tendency was also found in other studies conducted
in Brazil that showed that HBV onset was higher
in individuals of the 20 to 40 age group, which is
the sexually active population ¥, corresponding to
38.6% of cases confirmed in the southern region
of Brazil ®.

In 2011, there was an increase in the number
of cases in adolescents, considered a vulnerable
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Table 3 — HB incidence rate (100,000 inhabitants), by age group and notification year, Parand, 2001 to

2011.

Age Group 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
Under 1 0,0 0,0 5,0 1,6 6,4 3,7 3,3 2,1 1,4 2,8 2,1
1 to 4 years 0,8 0,3 0,5 0,3 0,5 0,4 0,4 0,3 0,2 0,0 0,3
5 to 9 years 1,5 0,4 1,7 0,9 1,0 0,5 0,3 0,2 0,4 0,7 1,0
10 to 14 years 1,1 1,4 2,1 1,1 1,9 2,0 1,0 1,5 0,9 1,7 2,1
15 to 19 years 5,5 4,6 11,7 10,2 11,1 7,8 8,5 7,4 7,2 7,4 10,4
20 to 29 years 10,6 10,7 26,0 246 259 227 197 17,2 16,4 20,4 25,0
30 to 39 years 6,8 9,7 27,2 258 274 266 247 233 247 269 36,2
40 to 49 years 5,8 6,4 17,8 18,6 245 243 16,1 184 19,8 256 36,2
50 to 59 years 2.8 40 12,1 12,1 18,0 18,9 12,7 158 145 174 320
60 to 69 years 2,1 1,6 7,1 5,4 7,9 7,4 8,8 9,9 11,9 11,2 20,6
70 to 79 years 0,4 0,8 4.8 4.3 4,2 5,4 4,9 4,7 6,8 4.5 8,9
over 80 years 1,2 0,0 1,1 3,4 2,2 2,2 3,1 2,9 1,3 2,7 2,7
Total 4,8 5,2 14,1 13,2 15,2 14,2 12,3 12,2 12,5 14,8 21,2

Source: SINAN/MS.

population group due to its characteristics and
tendency for illegal drug use, unprotected sex
and multiple partners, resulting in a high risk of
HBV exposure *'?) (Table 1). The positive rates in
adolescence is a cause for concern because they are
maintained during adulthood %)

In relation to the source/mechanism of infec-
tion (Table 2),in 66.5% of records this information
was not provided, probably because the user did not
know how he or she was infected or due to devia-
tions in the quality of collected data. This finding
is greater than the 60.4% of users registered in the
southern region and 30% of users found in studies
conducted in other countries".

HBYV infection predominantly occurred
through sexual transmission (45%) (Table 2),
showing a similar tendency to data obtained in a
study conducted in Pard®?), but higher than results
found in the southern region of Brazil®. In 2011,
the increase in number of infected cases through
blood transfusions, vertical transmission and work
accidents requires investigation, as there are public
health policies that target the inspection of blood
and haemoderivatives, child care and prenatal care
for mothers, care during birth and post-natal care,
worker’s health and immunization (Table 2).

It should be noted that 9.1% of cases that
identified source/mechanism of infection (Table 2)
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were from vertical transmission, considering that
HBYV of the newborn has a 90% chance of becom-
ing chronic, which could be avoided with vaccina-
tion”. During this period, the HB vaccine was al-
ready implemented for newborn babies in maternity
hospitals and wards during the first 12 hours after
birth with a protective efficiency of 95%.

These findings show the need to reinforce
immunization actions in hospitals and maternity
wards, with involvement of healthcare profession-
als in permanent awareness activities on this topic.
There is a report of unsatisfactory knowledge of
obstetricians and nursing professionals on the use
of immunoglobulin and the HB vaccine, which
could affect the quality of provided services".

HBYV infection through work accidents can
also be avoided with vaccination, although some
employees in the infirmary stated they were not
vaccinated because they receive little information
on HB and do not have time to go to a healthcare
unit (UBS)®, which reinforces the need for actions
that target worker’s health.

Research at a hospital found that the adoption
of vaccine accessibility measures for infirmary statt,
such as applying vaccines at the workplace or dur-
ing work hours, awareness strategies that inform
and encourage, and the widespread promotion of
vaccination, resulted in high vaccine coverage (7).
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The assessment of HB vaccine coverage in
children under the age of one (Graph 1) showed
coverage below standards established by the PNI/
MS during the first years of vaccine implementa-
tion caused by, among other things, a shortage of
this product '?). After 1999, vaccine coverage rose
and remained steady until 2011 due to nursing ac-
tivities in the immunization programme, especially
in the UBS, where there is a continuity of the HB
vaccine scheme initiated at the maternity hospital.

A study conducted in two UBS identified the
actions of nurses in the vaccination room in rela-
tion to conservation, storage and administration
of immunobiologicals, and the provision of user
guidelines. Nurses participated in this process
through team training, healthcare awareness activi-
ties during growth and development supervision
of children, in groups for expectant mothers and
home visits ('").

The Ministry of Health annually calculates
accumulated HB vaccine coverage to identify the
residual susceptible population and evaluate the
need to initiate intensified vaccination and/or ex-
pand the age group of routine vaccination.

Although Parana maintains high vaccine cov-
erage in children under the age of one, accumulated
coverage from 1995 to 2011 (Graph 2) has dropped
in the 15 to 19 age group (80.6%) and the 25 to 29
age group (64.8%) due to non-vaccination of” people
contemplated in the basic vaccine calendar, result-
ing in an accumulation of susceptible individuals.
A study conducted in Piauf also identified low HB
vaccine coverage in adolescents. Surveying of pos-
sible causes showed lost vaccination opportunities
during attendance at the UBS and lack of informa-
tion on the vaccine ('

The accumulation of activities of nursing
teams that provide care and administer healthcare
services can lead to the scarcity of awareness
practices that adolescents and adults mentioned
as being the motive for non-vaccination ' To
improve vaccine coverage of this population group,
immunization practices must be restructured and
co-responsibility for protection must be discussed.
In spite of the availability of immunobiologicals,
the decision to have a vaccine is individual 9.

The high vaccine coverage obtained in the 20
to 24 age group is a reflection of the population’s
response to the vaccination campaign for this age
group in 2011.

Analysis of HB incidence in Parand from
2001 to 2011 (Table 8) showed lower values in
the 0 to 9 age group, which have high vaccine
coverage (Graph 2). In the remaining age groups,
the increased incidence can be justified by non-
vaccination of population groups that were not
contemplated in the basic vaccination calendar since
vaccine implementation. The situation of these
segments can also be worsened by the high risk of
HBV exposure via sexual transmission.

Although the 10 to 14 age group has high
accumulated vaccine coverage (Graph 2), many chil-
dren under one year of age were not vaccinated in a
timely manner in 1997 and 1998 (Graph 1), which
generated an accumulation of people susceptible
to HBV infected during this period.

The vaccine coverage correlation (Graphs 1 and
2) with HB incidence (Table 3) showed the impact
of vaccination in the reduction of HB in Paran4,
confirmed by results from other studies that show
vaccine efficiency in 90% of healthy adults and more
than 95% of healthy children and adolescents ©.

Data found in this study corroborate research
results that identified a significant reduction in
the prevalence of chronic HB carriers in western
Amazonia, possibly linked to vaccination .

The impact of vaccination in the reduction
of HB incidence was also identified in studies
conducted in Taiwan and Italy. In Taiwan, after
the start of vaccination, there was a reduction of
75% in the incidence of hepatocellular carcinoma
in children from 6 to 9 years of age, and of 68%
in mortality due to fulminant hepatitis. In Italy,
after the introduction of HB vaccines for children
and adolescents, the incidence of hepatocellular
carcinoma dropped from 11 out of every 100,000
cases, recorded in 1987, to 1.6 out of every 100,000
cases, recorded in 2006. In the south of this country,
previously considered hyperendemic, prevalence
dropped from 18.4% to 0.9% 20 years after the
vaccine was introduced ).

In Parand, in 2011, an increase in the records
of HB incidence can be associated to improved
disease control actions for viral hepatitis and the
quality of information from the SINAN/MS.

CONCLUSIONS

This study identified the impact of vaccination
on the reduction of the incidence of HB cases in
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Parand in the 0 to 9 age group, and confirmed the
efficiency of the vaccine as a control measure for
this disease.

It also provided extended knowledge on the
epidemiological profile of HB and HB vaccine
coverage in the state, and discussions on nursing
practices for immunization.

It was therefore concluded that maintenance
of high vaccine coverage is essential for eftective
HB control, and that nursing actions significantly
contributed to the obtainment of these results.

Active participation of the nursing team was
detected in immunization programme coordination,
planning, evaluation and follow-up of vaccine cov-
erage, in vaccine administration, provision of user
guidelines, and vaccination activities outside the UBS.

The nursing team also helped to maintain high
vaccine coverage by providing users with guidelines
on the vaccine scheme during prenatal care, nursing
consultations, in groups for expectant mothers and
home visitations.

It is important to emphasize the importance
of reinforcing the work of nursing professionals
outside these areas and finding alternatives for the
inclusion of the most vulnerable groups currently
without access to vaccination and information by
means of healthcare promotion and prevention
actions that contribute to HB control.

The HB scenario in Parand, with an increased
number of cases from vertical transmission, trans-
fusion and work accidents, reveals the need to
implement immunization programmes in maternity
wards, hospitals, blood banks and other healthcare
services with greater involvement of healthcare
professionals to allow vaccination of the popula-
tion and healthcare providers, and orientation on
HB prevention through vaccination.

In light of these findings, which identified
a high risk of HBV infection in the 30 to 59 age
group, currently without access to routine vaccina-
tion, the PNI should consider the inclusion of this
age in the national vaccination calendar.

Study limitations were related to secondary
HB data and sub-notification of cases, mostly
caused by the characteristics of this infection,
which moves silently, and the passive health inspec-
tion system adopted by the Ministry of Health.
Furthermore, there were possible deviations in
the quality of information from the SINAN due to
incomplete notification records.
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