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ABSTRACT

Aim To analyse available breastfeeding data in Croatia and to des-
cribe the process of gathering, collecting, recording and reporting 
on them to the official institutions.

Methods Infant nutrition data collected at maternity wards and in-
fant nutrition data from primary health care units during the period 
2005 to 2016 have been used. Descriptive statistics was used to 
analyse the data and to show the trends in breastfeeding. 

Results More than 85% of newborns were exclusively breastfed 
in the maternity wards. Data on breastfeeding from primary he-
alth care showed growth in exclusive breastfeeding up to 2011, 
followed by a fall in 2013. From 2012, paediatric teams had the 
obligation to join information system (CEZIH), but electronic 
forms did not contain infant nutrition information. Similarly in the 
E-Newborn project (E-novorođenče) the question on the feeding 
method in the application was not designated as mandatory.

Conclusion The routinely collected data on breastfeeding did not 
allow us to draw any conclusion regarding breastfeeding trends in 
Croatia. In order to improve the process of gathering, recording 
and reporting data on breastfeeding to the proper authorities, it 
would be necessary to clearly align definitions, employ a uniform 
methodology, and upgrade the computer applications in primary 
health-care. Only then may the reports required for compulsory 
health insurance be obtained via the CEZIH, as well as the pu-
blic health reports necessary to monitor preventive work in care of 
children’s health, and monitoring public health indicators.  

Key words: data collection, feeding methods, infant nutrition, pri-
mary health care
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INTRODUCTION 

The promotion of and support for breastfeeding 
are some of the public health priorities of the Re-
public of Croatia, as reflected in a series of pro-
grams and rules, regulations and strategic plans 
aimed at the protection and promotion of breas-
tfeeding (1–6), as well as various initiatives and 
activities by vocational associations and non-go-
vernmental organizations, and cooperation with 
international organizations such as the WHO and 
UNICEF. Over roughly the past twenty years, 
Croatia has recorded positive results (7,8) preci-
sely due to its exhaustive and intense investment 
in the promotion of breastfeeding. Despite this, 
certain problems associated with the process of 
monitoring the status of breastfeeding have been 
identified. According to an IBFAN (International 
Baby Food Action Network) report from 2014 
(9), the problem lies in the fact that in Croatia data 
on breastfeeding are not part of the national data 
collection survey, breastfeeding data are pieceme-
al collected partially by various non-governmen-
tal institutions and organizations, where there is 
no consensus on the definitions of breastfeeding. 
Thus, problems arise in comparison of the results, 
because the methods for monitoring breastfeeding 
are not uniform. As a result, released reports and 
data show considerable variations in breastfee-
ding rates. An additional problem is the inadequ-
ate evaluation and monitoring of indicators of the 
measures and programs implemented (10).  
Although the IFBAN report showed that there 
were insufficient national data on breastfeeding 
which could be used to assess the situation, the-
re are nonetheless sources of health statistics that 
could serve as a basis for monitoring changes in 
breastfeeding trends among newborns and infants. 
There are reports of live births from maternity 
wards and reports on the results of preventive 
general check-ups in primary health-care activi-
ties (family practice and primary health care for 
pre-school children (0-6 years) which are released 
annually in the Health Statistics Yearbook publis-
hed by the Croatian Public Health Institute (11).
In the interest of complete and comparable breas-
tfeeding data collection, the World Health Organi-
zation has recommended the following definitions 
of breastfeeding (12): exclusive breastfeeding – the 
infant has received breast milk (directly from the 
breast or expressed or from a wet nurse), allows 

the infant to receive oral rehydration salts (ORS), 
drops, syrups (vitamins, minerals, medicines) and 
does not allow the infant to receive anything else; 
predominant breastfeeding – the infant has recei-
ved breast milk (directly from the breast or expre-
ssed or from a wet nurse) as a predominant source 
of nourishment, allows the infant to receive certain 
liquids (water and water-based drinks, fruit juice), 
ritual fluids and ORS, drops and syrups (vitamins, 
minerals, medicines) and does not allow the infant 
to receive anything else (in particular non-human 
milk, food-based fluids); complementary feeding – 
the infant has received breast milk (directly from 
the breast or expressed or from a wet nurse) and 
solid or semi-solid foods, allows the infant to recei-
ve anything else, e. g. any food or liquid including 
non-human milk and formula; breastfeeding – the 
infant has received breast milk (directly from the 
breast or expressed or from a wet nurse), allows the 
infant to receive anything else: any food or liquid 
including non-human milk and formula; bottle fee-
ding – any liquid (including breast milk) or semi-
solid food from a bottle with a nipple/teat, allows 
the infant to receive anything else, e. g. any food 
or liquid including non-human milk and formula.
In Croatia, the following definitions of infant nu-
trition are mostly used: breast milk nutrition, brea-
stfeeding milk subtitutes, dual milk nutrition (bre-
ast milk and infant formula) and complementary 
feeding. Infant nutrition includes milk nutrition 
and complementary feeding, while we distinguish 
breast milk nutrition (natural nutrition) and nutriti-
on with other milk than breast milk (artificial nutri-
tion). Dual milk nutrition or mixed milk nutrition 
refers to infant nutrition with breast milk and arti-
ficial nutrition. Complementary feeding refers to 
any other foodstuff/aliment infants receive except 
breast milk (13). However, sometimes there is use 
of “breastfeeding plus complementary feeding”, in 
terms of infant nutrition with breast milk and in-
fant formula, although it actually means dual milk 
nutrition (breast milk and infant formula). 
In the National Program for the Protection and 
Promotion of Breastfeeding from 2018 to 2020, 
which was adopted by the Government of the Re-
public of Croatia in August 2018, it was stated 
that breastfeeding promotion indicators should 
use indicators based on the WHO definition of 
breastfeeding. However, breastfeeding indica-
tors according to the above definitions cannot be 
tracked through routine health statistics, as infant 
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nutrition data are not delivered in an electronic 
form via the Central Health Information System 
of the Republic of Croatia (CEZIH) or through 
the Hospital Information Systems (BIS). The 
accurate indicators that are required for evalua-
tion of the National Program cannot be obtained 
from routine health statistics because there is no 
accurate age given at which data are obtained 
(breastfeeding for 3 months and breastfeeding for 
6 months) but it is a case of an age range of 0-2 
(0-89 days of life), 3-5 (90-179 days) and 6-11 
months (180-364 days). 
The National Program did not define the sources 
of information for evaluating these indicators. 
All national programs should incorporate the 
indicators from inputs through impact (15). The 
previous National Program for the Protection 
and Promotion of Breastfeeding from 2015-2016 
concerning measures to promote breastfeeding 
carried out by various entities from health system 
and non-governmental organizations has no ava-
ilable evaluation reports.
The aim of the study was to analyse the available 
breastfeeding data in Croatia from routine public 
health reports during the period from 2005–2016 
and to show the trends in breastfeeding, to descri-
be the process of gathering, collecting, recording 
and reporting of breastfeeding data for public 
health statistics in Croatia, and to identify diffi-
culties in the process of collection, recording and 
reporting on breastfeeding data in Croatia.

MATERIALS AND METHODS

Settings and study design

Annual routine public health reports from pri-
mary health care (PHC) services and maternity 
wards data from medical birth notifications in the 
period 2005 to 2016 were used for breastfeeding 
data analysis. According to the Annual Imple-
mentation Plan of the Croatian Statistical Acti-
vities, all health institutions (PHC and hospitals) 
are obliged to collect and deliver data about bre-
astfeeding, in the frame of their health reports to 
the Croatian Institute of Public Health.
This study was performed in Zagreb, Croatia, 
from November 2017 until January 2019.  
The Ethics Committee of the School of Medicine 
in Zagreb had approved this research.

Methods 

From birth until discharge from the maternity 
ward, data on breastfeeding in Croatia were 
collected including data on nourishment based 
on previously specified categories according to 
the type of feeding (breastfeeding, breastfeeding 
+ complementary feeding and feeding with infant 
formula) in the age categories 0-2 months, 3-5 
months and 6-11 months. Data provided from pre-
ventive general check-ups of infants published in 
the Health Statistics Yearbook, which were recor-
ded in the category “breastfeeding + complemen-
tary feeding” have been renamed for the purpose 
of this paper as “dual milk nutrition” for infants 
aged 0-2 months, considering the fact that infants 
in this life period should not receive any other 
nutrition except breast milk and/or breastfeeding 
milk substitute. Following the same pattern of data 
interpretation in the next age group, i.e. infants 
aged 3-5 months, we renamed the category “brea-
stfeeding + complementary feeding” to “dual milk 
nutrition”, assuming that at least at the beginning 
of that period newborns receive a combination of 
breast milk and infant formula. 
In order to depict the breastfeeding trends in 
maternity hospitals based on birth reports, the 
percentage of breastfed newborns, based on nou-
rishment type, compared to the total number of 
recorded live births was computed. 
Data on breastfeeding from preventive general 
check-ups were absent in the annual health-sta-
tistics abstract for 2012, so they are not cited in 
the analysis. The reason for the absence of the-
se data is the transfer of all primary health-care 
teams to the Central Health Information System 
of the Republic of Croatia (CEZIH) (Centralni 
informacijski zdravstveni sustav) from 2010 to 
2012 (14), wherein the Information Technology 
(IT) solution did not allow the monitoring of pu-
blic health indicators from preventive general 
check-ups, including data on the infant feeding 
methods. To obtain such data, the manually ma-
intained aggregate reports on findings from com-
pleted preventive general check-ups still needed 
to be delivered, which was not done by 30% of 
the teams, and the data on findings from preventi-
ve general check-ups were not released for 2012. 
Furthermore, errors were made in recording data 
in 2011 in which, according to the data published 
in the health statistics abstract (16), the total data 
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on feeding methods in the 0-2 months infant age 
group were higher than the total number of com-
pleted preventive general check-ups in the infant 
group, because in some paediatric reports, the ca-
se-history data on feeding outside of preventive 
general check-ups were also counted.

Statistical analysis

To present the breastfeeding trends, the percen-
tages of breastfeeding according to the data from 
preventive general check-ups of infants in diffe-
rent age categories, compared to the total num-
ber of completed examinations for each infant 
sub-group, were calculated. The breastfeeding 
data were not identical to the number of com-
pleted preventive general check-ups, because the 
case-history information on breastfeeding is not 
always recorded during each examination, so the 
quantity of breastfeeding data gathered is lower 
than the number of examinations performed. 

RESULTS

According to the breastfeeding data from Croa-
tian maternity hospitals in the 2005-2016 period, 
there was an observable gradual decline in the 
breastfeeding trend from 87% in 2005 to 78.8% 
in 2016, with a slight upturn in 2012 (86.7%), 
after which a decline followed once again. In 
this same period, the percentage of breastfeeding 
+ infant formula simultaneously grew in inver-
se proportion, from 10.3% in 2005 to 16.1% in 
2016. The share of newborns receiving artifici-
al nourishment was recorded at the constant 2% 

throughout the entire period. The percentage of 
unreported data from 2005 to 2015 generally sto-
od at 1% to 1.8%, but significant growth of 3.5% 
was recorded in 2016 (Figure 1).
Breastfeeding data from preventive general 
check-ups at the age of 0-2 months generally 
showed growth in the share of exclusive breas-
tfeeding in the 2005-2011 period, after which a 
considerable decrease followed in 2013, when 
a high percentage of unreported data was noted 
as in 2015. According to the data from the pre-
ventive general check-ups in 2009, exclusive 
breastfeeding was recorded in over 60% of the 
findings. The percentages of complementary bre-
astfeeding and artificial nourishment in the 0-2 
month group saw a continual decline in the 12-
year period under observation (Figure 2). 
The breastfeeding data from preventive general 
check-ups of infants aged 3-5 months generally 
showed continual growth in the share of exclusi-
ve breastfeeding (with the exception of 2013 due 
to a lack of data). According to the data from pre-
ventive general check-ups, the highest percentage 
of breastfed infants was recorded in 2016, when 
it first exceeded 50%. Almost over the entire pe-
riod under observation, a continual decline in the 
percentage of complementary breastfeeding was 
recorded, with a growth in 2014 to 22.3%. The 
share of artificial nourishment showed a decline 
throughout the entire period. The percentage of 
unreported data fluctuated during this period, pe-
aking in 2013 and 2015 due to a lack of data, but 
decreasing in 2016 to 10.1%. The most common 

Figure 1. Trends in the percentage of breastfed newborns in Croatian maternity wards from 2005 to 2016
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feeding method in infants aged 3-5 months rema-
ins exclusive breastfeeding (Figure 3). 
Data on the percentage of breastfeeding from 
preventive general check-ups for infants aged 
6-11 months show a percentage of exclusive bre-
astfeeding ranging from 13.5%-18.5%, with the 
exception of 2015, in which 9.2% was recorded 

in preventive general check-ups. The percentage 
of breastfed infants who receive complementary 
nourishment rose to 54.9% in 2016, while the per-
centage of infants receiving artificial nourishment 
showed a decrease from 38.1% to 21.7%, with the 
exception of 2014 when we recorded an increa-
se to 33.8%. As opposed to the continual gradual 

Figure 2. Trends in the percentage of breastfeeding according to data from preventive general check-ups of infants aged 0-2 months 
from 2005 to 2016

Figure 3. Trends in the percentage of breastfeeding according to data from preventive general check-ups for infants aged 3-5 
months from 2005 to 2016
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decline in the percentage of exclusively breastfed 
infants, the percentages from preventive general 
check-ups with data on complementary and arti-
ficial nourishment are variable over the 12-year 
period, and alongside the fact that at times there 
are no data, this indicates certain problems in the 
collection and classification of data (Figure 4).

DISCUSSION

The advantages of breastfeeding for the mother 
and child, and also for public health in general, 
have never been as well-known as they are today 
(17). Nevertheless, the practice of breastfeeding 
on the global level is still very modest with much 
room for improvement, particularly with regard 
to exclusive breastfeeding (9,18). The projecti-
ons contained in the relevant literature indicate 
that the progress in the duration of exclusive bre-
astfeeding will proceed slowly (19). Even though 
Croatia, according to a report by the World He-
alth Organization, exhibits a high percentage of 
exclusive breastfeeding of infants in the first six 
months of their lives (52%) (9) compared to the 
European Union member states, it is necessary 
to take into account the methodological constra-
ints and re-evaluate the reliability of data prior 
to drawing any conclusions. The Baby-Friendly 

Hospital Initiative that promotes and protects bre-
astfeeding started in Croatia in 1991. For years 
now Croatia has been one of the leading countries 
regarding the percentage of maternity wards with 
this prestigious title, and this certainly contribu-
tes to a high rate of exclusively breastfed infants. 
Since 2016 all Croatian public hospitals and ma-
ternity facilities have been baby-friendly (20).  
But, according to the data presented, a decrease 
in the percentage of exclusive breastfeeding in 
maternity wards was apparent, accompanied by a 
simultaneous increase in unreported data, i.e. the 
number of empty fields on breastfeeding in live-
birth reports was increasing. One reason could be 
that the focus on the implementation of 10 rules 
for breast-feeding promotion was not so strictly 
followed once the maternity ward was declared a 
baby-friendly institution, and the re-accreditation 
process happens every 5 years. The other reason 
for this might be attributed to the E-Newborn 
project (E-novorođenče) in some maternity war-
ds in which, as in primary health-care, a mistaken 
interpretation aroused as to how to record these 
data. The question on the feeding method in the 
application was not designated as mandatory, so 
the e-form can be submitted without the feeding 
data, which led to an increase of unreported data. 

Figure 4. Trends in the percentage of breastfeeding according to data from preventive general check-ups of infants aged 6-11 
months from 2005 to 2016
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By linking the dates of birth and the dates of pre-
ventive general check-ups in the CEZIH, accura-
te data on the age of breastfed children could be 
set aside. Data on feeding methods for children 
examined two or more times in the same period 
should be recorded from that systematic exami-
nation, in which the age of the child most closely 
corresponds to the age foreseen in the indicator 
for evaluation of the national Breastfeeding Pro-
tection and Promotion Program (21). 
In the World Breastfeeding Trends Initiative 
(WBTi) report on Croatia for 2015, it was stre-
ssed that, according to the data from health stati-
stics abstracts, not one child had been breastfed 
for more than a year. Based on everyday life it is 
known this is not true (22). Data on breastfeeding 
after the first year of life are absent from the Cro-
atian Public Health Institute’s health statistics ab-
stracts because the instructions for recording data 
on infant feeding by primary health-care teams 
only require completion of data for the nursing 
period lasting from 0 to 364 days. 
One of the important pitfalls is the lack of con-
sensus regarding criteria that define selected in-
fant feeding practices. This problem exists on the 
international level (23). In Croatia’s everyday 
praxis, it is common to apply the definitions used 
by the American Academy of Pediatrics (APP) 
and the European Society for Pediatric Gastroen-
terology, Hepatology and Nutrition (ESPGHAN) 
(13, 24-26). According to these documents, com-
plementary feeding refers to solids and semiso-
lids in the infant’s nutrition, while WHO defines 
anything other than breast milk as a complemen-
tary food; thus, infants who receive infant formu-
la are considered to have started complementary 
feeding, even if this is from birth.
It is recommended to evaluate feeding practices 
following the WHO and IBFAN criteria and defi-
nitions (9). However, there is no certainty that the 
data collected through the systematic examination 
report at ages 0-2, 3-5 and 6-11 months comply 
with the WHO feeding practices definitions. It is 
intended that the questions regarding feeding prac-
tices in these report forms refer only to the type of 
milk nutrition, but no clear instructions containing 
definitions of previously specified feeding catego-
ries were offered. Therefore, it is quite probable 
that some physicians filling the reports stick to 
their usual terminology regarding feeding practi-

ces (and not the WHO criteria), giving room for 
errors in the data collection. The older the infant’s 
age, the risk of errors is more probable. 
In 2016, Bagsci Bosi et al. stressed that it is ne-
cessary to exercise caution in the comparison 
of breastfeeding data among European Union 
Member States because of the absence of a stan-
dardized methodology for gathering data on bre-
astfeeding, and inconsistent use of definitions of 
breastfeeding; they concluded that there was still 
no uniform strategy in Europe to monitor the si-
tuation and that it was necessary to align the data 
on and definitions of breastfeeding (8). 
Similarly to Croatia, the monitoring of breastfee-
ding in the United States of America is conducted 
partially through various nationally funded inve-
stigations and there is no consolidated national 
system to monitor breastfeeding, which leads to 
the same problems as in Europe, such as diffe-
ring definitions of breastfeeding and the presence 
of variations in breastfeeding indicators (23). In 
order to improve the system of monitoring bre-
astfeeding, the Centres for Disease Control and 
Prevention (CDC) stress that it is essential to 
invest more funds in quality research, reinforce 
existing and develop future capacities for con-
ducting research into breastfeeding and establish 
a national system to monitor breastfeeding (27). 
One of the examples of monitoring the status of 
breastfeeding is the gathering of data on breas-
tfeeding within the framework of the National 
Immunization Survey conducted by the CDC’s 
National Centre for Immunization and Respi-
ratory Diseases (NCIRD/CDC) in cooperation 
with the National Centre for Health Statistics. 
Using a telephone survey of randomly selected 
households, data are gathered every year on the 
immunization of children, and in this framework, 
a question on breastfeeding was introduced in 
2001, thus facilitating the monitoring of breas-
tfeeding rates from a child’s birth at the natio-
nal level. The sampling consisted of respondents 
who have children aged 19 to 35 months, while 
the rate corresponding to the period from 2001 to 
2015 varied from 59.2% to 76.1% (28). However, 
according to a research conducted by Flaherman 
et al. the National Immunization Survey is based 
on the mother’s recollection of nursing, so there 
is a possibility of overestimation of the exclusive 
breastfeeding rate (29).

Miloš et al. Data on breastfeeding in Croatia
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