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EVALUATION OF MANDATORY CASE-BASED
REPORTING SYSTEM FOR VARICELLA IN THE
PREVACCINE ERA

Maja Socan
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SUMMARY

Varicella is a mandatory reportable disease in Slovenia but it is not notifiable in most European countries. The aim of the study was to explore
the completeness of mandatory varicella reporting in Slovenia. Data were extracted from three electronic datasets, including: mandatory notifiable
communicable diseases dataset (SURVIVAL), health statistics dataset — consultations in primary care (ZUBSTAT), and health statistics dataset
- hospitalizations (BOLOB). Age- and sex-specific reporting rates were compared during the period 1997-2006. During the ten-year period
studied 168,089 cases were recorded via ZUBSTAT, and 128,222 cases by SURVIVAL. On average 76.2% (range: 62.9%-94.9%) were notified.
In both datasets, the notified incidence of varicella was highest for preschool children, with a downward shift in age at contracting varicella. The
percentage of notified cases decreased with increasing age. The number of hospitalized cases was low for BOLOB and SURVIVAL. On average
74% of hospitalized cases were reported. The mandatory notification system in Slovenia provides enough information to survey age/sex-specific
varicella trends in the prevaccine era.
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INTRODUCTION children, most probably as a combined measles-mumps-rubella-
varicella vaccine, and data collected through the case-based

Epidemiological data on communicable diseases constitute surveillance system will be used to evaluate the vaccination

a basic component of the risk assessment and management, and  programme. The reliability of the obligatory notification system

of the evaluation of prevention programmes (1). The data are for varicella will become even more important.

collected through routine mandatory case-based and laboratory The aim of the present study was to evaluate the obligatory

reporting systems, sentinel surveillance systems and, occasion-  notification system for varicella used in Slovenia in the prevaccine

ally, through cross-sectional studies. Data on vaccine preventable  era by comparing the existing surveillance data against the data

diseases are mostly obtained from seroprevalence studies (2). derived from health statistics datasets for a ten-year period.
Mandatory reporting systems are crucial for continuous and

timely surveillance of communicable diseases. Reporting systems

are usually enforced by law which obligates the physicianor/and METHODS

laboratory to notify communicable diseases (3). Previous studies,

however, showed that practicing physicians declined to report

(4-9). The main reasons for underreporting are physicians’ unfa- Data Sources

miliarity with laws, and their lack of motivation and knowledge Data were derived from the following three electronic datasets:

about the importance of good quality surveillance data (10, 11). mandatory notification system, and health statistics datasets for
The reporting completeness was studied for several commu-  consultations in primary care and for hospitalizations.

nicable diseases. There are very few studies addressing varicella

notification systems (4-6). In most countries, varicella is not Mandatory Notification System

a notifiable disease (12, 13). According to the existing Commu- Patients with uncomplicated varicella are seldom seen more

nicable Diseases Act, varicella is one of notifiable communicable  than once. They usually do not consult their doctor on the day they

diseases in Slovenia (14). Data on notified varicella cases are are taken ill, but rather on the second or third day, or even later.

currently collected and aggregated, and sex/age specific disease  After the consultation, a notification form is filled in. It includes

trends are analyzed yearly. The collected data are not used to the following data: name, surname, date of birth, permanent

trigger public health action. address, time of onset of varicella symptoms/signs, notification
Varicella vaccine, which was developed in the seventies, will ~ date, hospitalization, outcome data and information on whether

be included in the Slovenia vaccination programme for preschool  or not the diagnosis was confirmed by microbiological tests. The
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diagnosis of varicella was invariably clinical — microbiological
tests (isolation/PCR of varicella-zoster virus or serology) were
done only exceptionally.

The filled in notification forms were sent to regional institutes
of public health to be entered into an electronic dataset (SUR-
VIVAL). The updated electronic files were forwarded to the
National Institute of Public Health on a weekly basis.

ZUBSTAT Health Statistics Data Set — Consultations
in Primary Care

Outpatient primary health care physicians (in public or private
practice under concession) coded each first visit for illness ac-
cording to the Slovenia version of the International Classifica-
tion of Diseases 10th Revision (ICD-10), and nurses entered the
code into an electronic dataset ZUBSTAT — Outpatient Statistics.
Primary health care institutions send aggregated depersonalized
datasets to regional institutes of public health twice a year (latest
by 20 July for the first half of the year, and latest by 20 January
for the second half). Regional public health institutes checked the
data received for completeness and accuracy, and transmitted the
corrected data to the national-level institution.

Basic demographic information (sex- and age-segregated data
in 14 age groups) is obtained using a special programme created
for primary health care statistics. Other data (e.g. day/month of
visit, disease visit rate, therapy, duration of sick leave) useful for
assessment of the disease burden are not collected routinely.

ZUBSTAT electronic dataset contains only aggregated data and
no personal data. It was therefore not possible to identify patients
entered into both datasets i.e. health statistics and mandatory
notification system.

BOLOB Health Statistics Dataset — Hospitaliza-
tions

Public and private hospitals under concession are obligated
to report hospitalization data directly to the National Institute
of Public Health twice a year (by 25 July for first half-year and
by 15 February for second half-year). This reporting system was
introduced in 1997 and was harmonized as recommended by the
WHO and EU. Diseases, injuries and intoxications are coded
according to ICD-10.

For each hospitalized patient his/her personal identification
data (coded with personal registration number), sex, length of
hospital stay, outcome, a principal and secondary diagnosis were
entered into the BOLOB electronic dataset. At birth every Slov-
enia citizen is registered with the Central Population Register and
assigned a unique personal registration number.

Both, SURVIVAL electronic dataset for mandatory notifiable
communicable diseases and BOLOB electronic hospitalisation
dataset contain personal data. SURVIVAL comprises the patient’s
name and surname (not personal registration number), and BO-
LOB the patient’s personal registration number without name
and surname, which disables a direct comparison of patients in
both datasets.

Data retrieved from all three electronic datasets included the
number of cases coded as varicella (BO1), varicella meningitis
(B01.0), varicela encephalitis (B01.1), varicella pneumonitis
(B01.2), varicella with other complications (B01.8), varicella

without complications (B0.9) betweeen 1997 and 2006. The
varicella cases were stratified by age (age groups : <1, 1-3, 4-6,
7-9, 10-14, 15-19, >20) and sex, and trends in age distribution
of varicella cases were calculated.

RESULTS

During a ten-year period (1997-2006), 128,222 varicella
cases, (63,953 —49.9 % males and 64.269 —50.1% females) were
notified in Slovenia. The number of cases varied from 9,178 in
2005 (incidence: 458.9 per 100,000 population) to a maximum of
15,728 cases in 1998 (incidence: 786.4 per 100,000 population),
the average annual number being 12,822 cases (Table 1).

During the first five years (1997-2001), the notified varicella
rate was highest in 4-6-year-olds, and during the next five-year
period, in 1-3-year-olds (Fig. 1). A decreasing trend was observed
for all age groups of four years and above. During the same period,
168,089 first visits to out-patients clinics for 85,867 (51.1%) males
and for 82,222 (48.9%) females were coded as B.01 varicella with or
without complications (Table 1). The rate of varicella cases recorded
in ZUBSTAT health statistics dataset was highest for children 1
to 6 years of age (Fig. 2). Age-specific distribution of varicella
cases showed a downward trend for all age groups, but was seen
to increase for children younger than 4 years. The comparison of
both datasets showed that the percentage of cases notified through
national surveillance system varied from 62.9% to 94.9%. The
overall notification rate was 76.2% (Table 1).

Table 1. Varicella consultations (Health Statistics Dataset) and
notified varicella cases for a ten-year period

Health Incidence Notified Incidence
Year statistics rate - cases rate - notified
dataset ZUBSTAT | (percentage cases
- ZUBSTAT | (per 100,000) | of all cases) | (per 100,000)
13,919
1997 16,525 826.2 (842%) 695.9
15,728
1998 20,643 1,032.1 (76.2%) 786.4
14,242
1999 20,834 1,041.7 (68.4%) 7121
12,877
2000 17,555 871.7 (73.4%) 643.8
11,065
2001 11,651 582.5 (94.9%) 553.2
12,137
2002 16,084 804.2 (755 %) 606.8
15,294
2003 18,033 901.6 (84.8 %) 764.7
12,928
2004 16,401 820.0 (78.8%) 646.4
9,178
2005 14,586 729.3 (629 %) 458.9
10,854
2006 15,777 788.8 (68.8 %) 542.7
128,222
Total 168,089 840.4 (76.2%) 641.1
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Fig. 1. Percentage of notified varicella cases (SURVIVAL), by
age, 1997-2007.

Table 2. Hospitalisation data for notified varicella cases and
cases reported via the health statistics system
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Fig. 2. Percentage of varicella cases, by age, 1997-2007
(health statistics electronic dataset ZUBSTAT).

Year Health information Hospitalized notified
system varicella cases (percentage
- hospitalizations of all hospitalized patients)
1997 90 84 (93%)
1998 95 70 (74%)
1999 97 75 (77%)
2000 110 62 (56%)
2001 100 73 (73%)
2002 123 81 (66%)
2003 133 112 (84%)
2004 101 61 (60%)
2005 76 66 (87%)
2006 97 75 (77%)
Total 1022 759 (74%)

Provided that the total number of varicella cases seen by doc-
tors equalled the number of first visits to primary care clinics,
the notified incidence rate was highest in children under one year
of age, followed by toddlers (more than 80% of all cases). The
notification rate in young adults was less than 50% (Fig. 3).

Few varicella patients needed hospitalisation. According to the
health statistics hospitalization dataset (BOLOB), 1,022 (0.61%)
of all varicella patients were admitted to acute care hospitals dur-
ing the ten-year period studied. Practically the same percentage
was recorded through the mandatory surveillance system: 759
(0.59%) of the 128,222 notified varicella cases needed hospital
care.

The number of hospitalized cases can serve as a proxy indica-
tor of the number of severe cases of the disease. The comparison
of data derived from health statistics and of data provided by the
notifiable disease surveillance system showed that the notification
rate was not higher for severe cases, and that on average 74% of
hospitalized cases were reported (Table 2).
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Fig. 3. Percentage of notified cases, by age groups, during
a ten-year period.

DISCUSSION

Our study indicates that during a ten-year period three quarters
of varicella patients seen by a physician were reported through
the national notifiable disease surveillance system.

Varicella is one of the commonest vaccine-preventable child-
hood diseases in countries with temperate climate. The devel-
opment of varicella vaccine dates back more than thirty years.
Nevertheless, only few EU countries have introduced or are
considering introducing universal childhood varicella vaccina-
tion (12). The United States incorporated varicella vaccination
into the routine immunization schedule in 1995. A massive vac-
cination programme in the United States resulted in a reasonably
rapid fall in the incidence of varicella in immunized children,
and exhibited a cohort effect on the non-immunized part of the
population. The surveillance data showed that a single dose of
vaccine given at approximately 15 months of age did not provide
the expected level of protection (15). Breakthrough infections
and outbreaks in schools and kindergartens have been described
(16). In response to this recently recognized problem a two-dose
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schedule has been introduced. In the United States, varicella was
added to the national notifiable disease list in 2003 (17). The
purpose of case-based surveillance programmes was to monitor
closely the changing epidemiological pattern of varicella, and to
identify vaccine failures.

Among the EU member states, Cyprus, Italy, Latvia, Malta,
Slovakia, Slovenia and Ireland (for outbreaks only) have case-
based surveillance programmes. Some of these countries col-
lect aggregate data on varicella, and others, e.g. France, have
established a primary health care-based sentinel surveillance
system (12).

The Communicable Diseases Act of 1977 added varicella to
the list of obligatorily notifiable diseases in Slovenia. Personal
data and some epidemiological data are collected via a case-
based surveillance system. It was found that a surprisingly high
number of varicella patients seen by primary care physicians
were notified. There are few studies evaluating the completeness
of reporting communicable diseases; the situation is especially
unfavorable for varicella, which is not a notifiable communicable
disease in the majority of countries. A Taiwanese study compared
data provided by the notifiable disease surveillance system with
data on annual outpatient health insurance claims during a three-
year period (6). A very low (6.45%) and inconsistent reporting
rate was found for the notifiable diseases system which should
provide data to estimate the disease prevalence and vaccine ef-
ficacy. The reporting rate was highest in children under one year
of age. In Slovenia, a much higher reporting rate was found for
age groups cared for by paediatricians or school physicians than
for those attending general practitioners. In Slovenia, the major-
ity of preschool children are seen by paediatricians. Primary and
secondary school students visit school physicians (specialists in
school medicine) who provide services for a given number of
schools in the community. Paediatricians and school physicians
carry out periodic preventive health examinations and vaccination
of preschool and school children, and offer curative care to their
patients. During their training, paediatricians and school physi-
cians receive more information about the importance of timeliness
and completeness of their reports than do general practitioners,
and they are therefore more willing to report. Because the con-
sultation rate for infectious diseases is much higher in children
than in adults, they see more outbreaks of communicable viral
respiratory and gastrointestinal diseases than their colleagues in
general practice. Consequently, they more often collaborate with
regional epidemiologists. Regional epidemiologists are vaccina-
tion programme coordinators, and they daily communicate with
physicians performing vaccinations to discuss unconventional
vaccine schedules, unexpected side effects and sometimes to solve
problems with inadequate vaccine procurement. We assume that
a more intense communication between this segment of primary
care and communicable diseases epidemiology influences the
notification rate for infectious diseases in general, as observed
in one of the previous studies (18).

Seroprevalence studies demonstrated varicella specific anti-
bodies in more than 90% of ten-year-olds (19). During the pre-
vaccine period, the majority of varicella cases were in children
and primary school students seen by paediatricians and school
physicians. If these doctors continue to report in the future, the
traditional passive surveillance system relying on the clinician’s
initiative will provide a reasonable quantity of data needed to

follow trends in age- and sex-specific varicella rates. On the
basis of the data collected we concluded that the longest report-
ing delay between disease onset and date of reporting was more
than month. In practice, the time interval between a visit to the
doctor and data gathering at the national level is no more than
a fortnight (data not shown).

Some countries developed sentinel surveillance systems for
a limited number of communicable diseases (20, 21). These sys-
tems have higher specificity and better timeliness then mandatory
surveillance systems, but they are less sensitive for detecting
outbreaks of less common diseases (22). Paediatric sentinel
surveillance of vaccine-preventable diseases in Italy showed
that the national estimates are 3 to 7 times higher than those ob-
tained through statutory notifications (5). According to Moretti,
who compared the sentinel surveillance system to the obligatory
notification system, the underreporting rate for varicella was
43%. He concluded that voluntary participation of physicians in
the sentinel network provides good quality data, making these
networks very useful tools for the epidemiological evaluation
of infectious diseases (4). In Slovenia, the present notification
system provides adequate and timely information on varicella in
the prevaccine era. We believe that there is no need to introduce
a sentinel surveillance system for varicella.

Two drawbacks are apparent in the notification system used: it
requires a lot of paper work for the reporting physician. It adds an
extra burden on a busy outpatient clinic and constitutes a barrier
to efficient and rational reporting. There is a need to introduce
electronic reporting of communicable disease surveillance data.
The positive impact of electronic clinical and laboratory report-
ing systems has been demonstrated in many countries in terms
of improved timeliness and completeness. Increased reporting
efficiency leads to higher public health awareness of communi-
cable diseases (23-25).

The implementation of an electronic reporting system would
overcome another drawback of the present system, i.e. age-
dependent differences in reporting. The reporting rate is found
to decrease with increasing age. After the initiation of varicella
vaccine immunization, the case-based surveillance of varicella
will be particularly important in the group with (possible) lower
level of immunity. The current surveillance system for varicella
provides adequate information to follow the disease dynamics
and detect outbreaks. Yet, its credibility may become questionable
with a lower overall rate of varicella and an increased burden of
the disease among adolescents and adults.

In conclusion, assessment of the completeness of the present
obligatory notification system in Slovenia showed that the data
collected are consistent and representative over time. After the
introduction of varicella vaccination, improved notification
system will be needed to enhance surveillance in all age groups,
especially in adolescents and adults. Closer collaboration with
practicing physicians and epidemiologists will raise awareness
of the importance of a reliable notification system, and stress the
need for the implementation of electronic reporting system.
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