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Effects on quality
of communicable diseases notification achieved
by provision of access to the EU case definitions
for primary care physicians
in Tuzla, Bosnia and Herzegovina
Vplyv na kvalitu hlásenia prenosných ochorení prostredníctvom
sprístupnenia EU štandardných definícií prípadov pre lekárov
prvého kontaktu v Tuzle, Bosna a Hercegovina
Abstract
Introduction: The Public Health Reform II project was implemented
in Bosnia and Herzegovina from December 2011 till December 2013 and
funded by European Union. Principal aim of the project was to strengthen
public health services in the country through improved control of public
health threats. During several rounds of interviews with general
practitioners inadequate use of case definitions was revealed. Trainings for
family primary care physicians were organized to improve the situation and
increase notification rates in eight selected primary care centres. The main
aim was to increase notifications by trainings provided for primary care
physicians. Methods: We compared quality of notifications from physicians
in Tuzla before and after training, which took place on 15th of March 2013.
The timeliness was used as indicator of quality. Timeliness reflects the
speed between steps in a public health surveillance system. it means time
interval between the first symptoms of diseases and reporting. We compared
medians of timeliness before and after training by Wilcox test and averages
by t.testusing R project with level of significance p<0.05. Results: There
were 980 reported cases, 80% were before training and 20% were reported
after the training. We found out significantly lower median of timeliness
of all reported cases after the training (median=1 day) compared to the
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median of timeliness before the training (median=6 days) (p<0.05).
Conclusion: Significant reduction in time response between the first
symptoms and disease diagnosis represent results of the training in Tuzla.
Primary care physicians provided better quality of reported data after the
training.

Abstrakt
Úvod: V Bosne a Hercegovine bol implementovaný projekt Public Health
Reform II v období od decembra 2011 do decembra 2013 zo zdrojov
Európskej únie. Hlavným cieľom projektu bolo posilniť služby
zdravia verejnosti v krajine prostredníctvom zvýšenej kontroly hrozieb
zdravia verejnosti. Počas niekoľkých rozhovorov s praktickými lekármi
bolo zistené nedostatočné uplatňovanie štandardných definícií prípadov.
Pre zlepšenie situácie a pre zvýšenie miery hlásenia boli organizované
tréningy pre lekárov prvého kontaktu v ôsmich vybraných centrách
zdravotnej starostlivosti. Hlavným cieľom bolo zvýšiť hlásenie prenosných
ochorení prostredníctvom tréningov pre lekárov prvého kontaktu.
Metodika: Porovnali sme kvalitu hlásenia lekármi pred a po realizácii
tréningu, ktorý sa konal dňa 15. marca 2013 v Tuzle.Ako indikátor kvality
bola použitá včasnosť hlásenia. Včasnosť odráža rýchlosť medzi krokmi v
systéme surveillance prenosných ochorení. Predstavuje časový interval
medzi objavením prvých príznakov ochorenia a hlásením. Porovnali sme
mediány včasnosti hlásenia pred a po tréningu použitím Wilcox testu
a priemery použitím t.testuv R projekte s hladinou významnosti p <0,05.
Výsledky: Spolubolo hlásených 980 prípadov, 80% bolo pred tréningom
a 20% bolo hlásených po tréningu.Medián včasnosti všetkých hlásených
prípadov po tréningu (medián = 1 deň) bol štatisticky výrazne nižší
v porovnaní s mediánom včasnosti pred tréningom (medián = 6 dní)
(p<0,05). Záver:Výsledkom tréningu v Tuzle bolo štatisticky významné
zníženie časovej odozvy medzi objavením prvých príznakov ochorenia
a jeho hlásením. Po tréningu hlásili lekári prvého kontaktu dáta vyššej
kvality.

Introduction
Communicable disease control relies on effective disease surveillance.
Communicable disease surveillance is defined as ongoing, systematic
collection, analysis, interpretation and dissemination of infectious disease
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data for public health action3,4. Effective communicable disease surveillance
provides information about infections that are the most important causes
of illness, disability and death, populations at risk, outbreaks, demands on
health care services and effectiveness of control programs so priorities for
prevention activities can be determined 5, 6.
Main aim of surveillance is to eliminate and eradicate disease incidence
with two core function: early warning system for outbreaks and early
response to disease occurrence. An early warning and response system for
the prevention and control of communicable diseases is essential for
ensuring public health at the regional, national and global levels. Recent
cases of severe acute respiratory syndrome, avian influenza, hemorrhagic
fevers and especially the threats arising from the possibility of misuse
of biological and chemical agents demonstrate the need for an effective
system of surveillance and early warning at national level providing higher
data structure 7,8,9.
The structure of the surveillance system is based on existing legislation,
setting goals and priorities, implementation strategies, identification
of stakeholders and their mutual connections, networks and partnerships
and also capacity for disease diagnosis. In the whole process of surveillance
and data flow primary care physicians of first contact play a crucial role.
Surveillance system relies on the detection of communicable disease in the
patients and disease notification 10,11,12.
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In Bosnia and Herzegovina, there was implemented The Public Health
Reform II project from December 2011 till December 2013 and funded
by European Union. Principal aim of the project was to strengthen public
health services in the country through improved control of public health
threats. One out of three components of the project dealt with enhancing
and improving assessment of global public health and the system
of communicable diseases notification.
During the implementation of project activities and interviews with general
practitioners following challenges of surveillance system were revealed:
very long list of mandatory diseases without clear case definitions and
rationale for surveillance, mixture of case-based and syndromic
surveillance, lack of capacity for cases confirmation and a low level
of communication between all surveillance stakeholders.
Due to the fact that the primary care physicians play the most important
role in data flow, trainings for family primary care physicians were
organized in eight primary care centers during the March 2015. The aim
of trainings was to improve the situation and increase notification rates
in eight selected primary care centers. Expected outcome of the training is
to improve primary care physician‟s knowledge and skills in disease
notification and to increase effectiveness of surveillance system. In this
report we share results from evaluation of training from one of the center
– Tuzla, on data quality effects.

Methods
Study design
The study was designed with the aim to reveal potential effects of updating
primary care physicians with details of surveillance. Thus a cohort
of primary care physicians was used to follow effects. Selection
of participants was on the basis of interest. No attempts to randomize were
taken. The project collected baseline data on notification from the database
maintained by the Tuzla epidemiologists for year 2012 up to February
2013. Workshop was carried in March 2013. The project tried to keep
contact with participants by emailing and by personal visits. Data from the
same source were collected until October 2013. There were 20 participants
at the first workshop. We cannot estimate what proportion it makes from
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all, who serve the region, as total number listed in 2014 was 378 physicians
13
as our participants were mostly from offices within the city of Tuzla. Our
estimate is based on average number of citizens per general practitioner in
the region is 1263 inhabitants per GP, Tuzla has 120441 inhabitants
according to the census from 2013, which results in about 95 general
practitioners in the city. Thus participation at the workshop represents
approximately 21% of all primary care physicians in Tuzla.

Workshop
The workshop started with an introduction of aims and expected outcomes.
Assessment of knowledge on surveillance, disease reporting and attitudes
to disease notification followed. Principles of communicable disease
surveillance and use of case definitions with emphasis on importance
of surveillance, techniques, categories and use of EU case definitions were
presented by the project. Following discussion dealt with everyday
problems and opinions on the system of surveillance as well as the use
of EU case definitions. In the end of the workshop each participant received
a copy of EU case definitions, translated to local language. Local
management of primary health care centres and people from epidemiology
department were also invited to participate as observers.

Data processing
The timeliness for notifications obtained from primary care physicians
in town of Tuzla was compared before and after the workshop. The
timeliness was used as an indicator of quality, as it reflects the speed
between steps in a public health surveillance system14. We have chosen
following definition of timeliness out of several options: “Average time
interval between date of onset and date of notification by general
practitioners/hospital (by disease, region, and surveillance unit). it means
time interval between the first symptoms of diseases and reporting.”
as defined by the ECDC15. Timeliness was computed from dates stated
in individual notifications separately for those noted before the workshop
and after. The file was sorted based on ICD 10 diagnosis stated by the
physician notifying the case and laboratory confirmed. Timeliness was
13
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computed for all diagnosis as well as selected ICDs for tuberculosis (A15),
scarlet fever (A38), enteritis (A09) and scabies (B86).Difference in medians
before and after was statistically tested for significance by two-sample
Wilcoxon test using Wilcoxon Rank Sum and Signed Rank Tests from the
R project 16 with the level of significance p<0.05.

Results
There were 980 reported cases, 80% were before training and 20% were
reported after the training. Totally 147 primary care physicians reported
incidence of communicable diseases (140 before the training and 69 after
the training).
Table I: Timeliness totally

Sample
Cases
Median
Average
Range

Total
980
1
11.96
0-152

Before
784
6
20.2
0-152

After
196
1
9.2
0-133

p-value
p<0.05
p<0.05

The difference in medians of timeliness for total sample (table 1) indicates
a reduction from 6 days to 1 after the workshop; the average reduced to one
half. The difference was statistically significant with p<0.05.
Table II: Tuberculosis (A15) timeliness

Tuberculosis
(A15)
Cases
Median
Average
Range

Total

Before

159
58
57.1
0-152

99
60
57.6
0-152

After
60
13
27
0-133

p-value
p<0.05
p<0.05

Median of tuberculosis timeliness (table 2) after the training (median=13
days) was significantly lower compared to the median of timeliness before
the training (median=60 days) and also there was significant reduction in
averages (p<0.05).

16
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Table III: Enteritis (A09) timeliness

Enteritis
(A09)
Cases
Median
Average
Range

Total

Before

132
2
3.7
0-41

After

86
3
3.2
0-41

p-value

46
2
2.7
0-23

p<0.05
NS

Median of timeliness notification of enteritis case (table 3) was significantly
lower (median=2 days) compared to the median of timeliness before the
training (median=3 days) (p<0.05).
Table IV: Scarlet fever (A38) timeliness

Scarlet fever
(A38)
Cases
Median
Average
Range

Total

Before

33
0
1.8
0-13

After

17
1
1.6
0-13

p-value

16
0
1.5
0-13

NS
NS

As table 4 illustrates, there was no significant difference in medians
of scarlet fever timeliness before the training and after the training (p=NS).
Table V: Scabies (B86) timeliness

Scabies (B86)
Cases
Median
Average
Maximum,
Minimum

Total

Before
98
0
1.7
37
0

After
71
1
3.9
37
0

p-value
27
0
2.7
13
0

NS
NS

Median of scabies notification timeliness (table 5) after the training was not
lower compared to the median of timeliness before the training (p=NS).

Discussion
The surveillance system in Bosnia and Herzegovina suffered after the war.
it is not stabilized yet, experiences lack of funds, and is both,
organizationally as well as politically atomized. it is run on regional basis,
where all primary care physicians are legally required to notify cases based
on syndromic diagnosis. Such a system is characterized by underreporting
linked to lack of responsibility and weak supervision from authorities.
Nevertheless, authors demonstrated effects of an information campaign on
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improved notifications in a province of Vojvodina, Serbia17 where public
health services operate in similar environment to Bosnia.
Timeliness is a key performance measure of public health surveillance
systems and should be periodically evaluated because it can reflect the time
delay between steps in the public health surveillance process. Timeliness
can vary by disease diagnosis and its epidemiological characteristic, aim
of data use and type of surveillance level. Surveillance system timeliness
depends on a number of factors and its assessment should include
a consideration of how the data will be used and the diseases under
surveillance18.
This report presents significant reduction in time response between the first
symptoms and disease diagnosis as results of the training in Tuzla. Primary
care physicians provided better quality of reported data after the training
which is baseline premise for an effective surveillance.
In other studies, timeliness of disease notification was also followed and
reported, before and after some type of intervention with main aim: reduce
time response between 2 steps in the process of reporting. By implementation
of electronic laboratory reporting was achieved median of timeliness 20
days versus 25 days for non-electronic laboratory reporting (p<0.001)19 .
Within this kind of intervention, median of timeliness notification was
lower for 17 days from year 2000 to year 2006. 20 Result of intervention
implementation was reduction in time response and also higher rate
of notification completeness.
This study also highlighted the importance of training for primary care
physicians in communicable disease notification by using standard case
definition. Standard case definition is premise for data quality and validity.
21
By training implementation for primary care physicians with case
definition was achieved higher level of knowledge about communicable
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disease notification, dedication to reporting with data quality- timeliness
and completeness of reporting22,23.
Our study has some limits. at first, value of timeliness median can be
influenced and biased by the factors that are not able to be managed,
especially the patient's awareness of symptoms, the patient's search for
medical care, capacity for case confirmation, the laboratory reporting test
results back to the physician and to other surveillance stakeholders and
public health agencies.
Second, limits of study also rely in data collection and analysis. We followed
reported cases after the training only short time; this is the reason due to
80% of cases were reported before the training and 20% of cases were
notified after the training. Another bias can be in fact, in process of data
analysis, we did not selected physicians who did not participate in the training.

Conclusion
Communicable disease surveillance is first step towards prevention and it is
one of the most important tools used in public health. Surveillance system
should be regularly evaluated in terms of usefulness and quality by defined
standards and recommendation. In this report, we shared results of surveillance
system evaluation in Tuzla, Bosnia and Herzegovina by using one
of quality standards- timeliness of disease notification before the training
and after the training. This study underlined the importance and
effectiveness of the training implementation for primary care physicians,
using of standard case definition and also surveillance evaluation.
Identified outcomes of evaluation should be the basis for the derivation
of priorities and activities to improve the quality and effectiveness
of surveillance.
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