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Abstract
Objective: An efficient breast-feeding monitoring system should be in place in
every country to assist policy makers and health professionals plan activities to
reach optimal breast-feeding rates.
Design/Setting/Subjects: From March to June 2015, breast-feeding rates at 3 and
5 months of age were monitored in Emilia-Romagna, an Italian region, using four
questions added to a newly developed paediatric immunization database with
single records for each individual. Data were collected at primary-care centres.
Breast-feeding definitions and 24 h recall as recommended by the WHO were
used. Direct age standardization was applied to breast-feeding rates. Record
linkage with the medical birth database was attempted to identify maternal,
pregnancy and delivery factors associated with full breast-feeding rates at 3 and
5 months of age.
Results: Data on breast-feeding were collected for 14 044 infants. The mean
regional full breast-feeding rate at 3 months was 52%; differences between local
health authorities ranged from 42 to 62%. At 5 months of age, the mean regional
full breast-feeding rate dropped to 33% (range between local health authorities:
26 to 46%). Record linkage with the birth certificate database was successful for
93% of records. Total observations more than doubled with respect to the
previous regional survey.
Conclusions: The new monitoring system implemented in 2015 in Emilia-
Romagna region, totally integrated with the immunization database, has proved
to be feasible, sustainable and more efficient than the previous one. This system
can be a model for other regions and countries where the vast majority of mothers
obtain vaccinations from public health facilities and that already have an
immunization database in place.
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Exclusive breast-feeding up to about 6 months of life and
continued breast-feeding thereafter up to 2 years of age
and beyond is recommended by the WHO, UNICEF,
professional associations, and national and supranational
institutions(1–4). Research consistently confirms the asso-
ciation between exclusive breast-feeding and better
health, with a dose–response gradient: lower rates of
breast and ovarian cancer are reported in breast-feeding
mothers, as well as reduced risk of autoimmune, chronic
and acute infectious diseases in breast-fed children(5–8).
Cost savings for the health system in high-income coun-
tries are also reported, due to reduced hospital admission
rates, use of drugs and working days lost for caring of sick
children(8–14). Finally, better cognitive performances in

breast-fed children, and women’s empowerment, are
thought to possibly contribute to a richer and better social
environment(15,16).

Given all of the above, one would expect an efficient
breast-feeding monitoring system to be in place in every
country to provide policy makers, health professionals and
the public at large with reliable and periodically updated
breast-feeding rates.

This is not the case, especially in high-income coun-
tries(5,17). Annual reports on breast-feeding rates are
available only for the USA, Sweden and, starting from
2015, the UK(18–20). Other countries provide data on a
wider time interval: Italy every 5 years(21) and Norway
every 8 years(22); Australia(23) and Canada(24) collect data
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on a more erratic basis. Moreover, monitoring systems are
rarely integrated into routine health-care systems and often
require huge efforts and resources: telephone(18,23) and
postal surveys(22,25) are cumbersome and rarely provide a
good coverage of the target population, often missing
immigrant families. Sometimes, data are collected several
months after the end of the breast-feeding period, thus
hindering their validity (recall bias)(21,24). To our knowledge
there are only two Western countries that regularly monitor
breast-feeding rates using a system integrated into routine
health care: Sweden and the UK. In Sweden, data are rou-
tinely collected during infant visits to the health centre
scheduled at 1 week, 2, 4, 6, 9 and 12 months of age,
attended by virtually all infants. Aggregate data are thereafter
sent to a central system for analysis and annual reporting(19)

(Ellen Lundqvist, personal communication, March 2017). In
the UK, the long tradition of quinquennial national infant
feeding surveys (postal and online) was discontinued in
2010, having acknowledged that it was no longer sustain-
able(26). From 2015, breast-feeding data are collected from
local health authorities during the child health visits sched-
uled at 6–8 weeks(20).

In Italy, breast-feeding data are monitored every 5 years,
along with other health information, using questionnaires
administered during a face-to-face interview(21). From 1999
in Emilia-Romagna, a region with 4 420000 inhabitants
situated in the north-east of Italy, regional data on infant
feeding were collected every 3 years, using a paper or an
electronic questionnaire (the latter only in 2011) adminis-
tered at primary-care centres during infant immunization at a
given time of the year (the survey usually lasted 6 weeks). In
Emilia-Romagna, paediatric vaccines are provided free of
charge to all infants at primary-care centres. Appointments
are based on national vaccine schedules, the first tradition-
ally being at 3 months of age and the second at 5 months of
age (until new arrangements will be made with the intro-
duction of new vaccines).

The objective of the present paper is to describe a new
breast-feeding monitoring system implemented in Emilia-
Romagna starting from 2015, completely integrated into
the routine health-care system, that allows collection of
breast-feeding data on an annual basis and that can be
linked with other current health databases to provide more
information. This system, quite unique with respect to
other breast-feeding monitoring systems, can be used as a
model if shown to be sustainable.

Methods

In Emilia-Romagna, up until 2014, paediatric immunization
data were provided from primary-care centres to the
regional health information and statistics centre as aggre-
gate data. From 2015, a new health database with single
records for each individual, containing data on paediatric
immunization, was developed and implemented. Health
workers at primary-care centres collect and enter data in

an electronic form during the immunization visit: along
with a set of variables related to demographic data of
the child and specific to the vaccines applied, a set of
four yes/no questions has been added to assess breast-
feeding at the first and second appointment (Box 1).
Based on the WHO recommendations(27), the four ques-
tions have a recall period of 24 h and can be used to define
mutually exclusive breast-feeding categories: exclusive
breast-feeding, predominant breast-feeding (exclusive and
predominant breast-feeding together constitute full breast-
feeding), complementary feeding and non-breast-feeding
(Box 2).

From 16 March to 30 June 2015, guardians of infants
aged 61–90 d (first immunization visit) and 121–150 d
(second immunization visit) were interviewed about infant

Box 1 Four questions used to collect data on infant
feeding

In the last 24 h, your baby has received:
∙ Breast milk?
∙ Water (including sweetened water), teas, infusions,
fruit juice or other non-nutritive liquids, including
oral rehydration salts (ORS) solution?

∙ Formula milk, cow’s milk or others not human milk?
∙ Solid or semi-solid or liquid food other than human
milk?

Box 2 Definition of infant feeding (adapted from
European Commission(2) and WHO(27))

∙ Exclusive breast-feeding: the infant has received only
breast milk from his/her mother or a wet nurse, or
expressed breast milk, and no other liquids or solids
with the exception of drops or syrups consisting of
vitamins, mineral supplements or medicines.

∙ Predominant breast-feeding: the infant’s predominant
source of nourishment has been breast milk.
However, the infant may also have received water
and water-based drinks (sweetened and flavoured
water, teas, infusions, etc.); fruit juice; oral rehydration
salts (ORS) solution; drop and syrup forms of vitamins,
mineral and medicines; and ritual fluids (in limited
quantities). Except for fruit juice and sugar water, no
food-based fluid is allowed under this definition.

∙ Exclusive breast-feeding and predominant breast-
feeding together constitute full breast-feeding.

∙ Complementary feeding: the child has received both
breast milk and solid (or semi-solid) food.

∙ Non-breast-feeding: the child has not received breast
milk, including expressed breast milk or from a wet
nurse.
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feeding. Both Italian and non-Italian speakers were
included if understanding was assured, using a linguistic
mediator as needed.

Data were sent from the primary-care centres to the
regional health information and statistics centre that
checked for duplicate records or implausible data. Infants
could be included twice (at 3 and 5 months of age) if they
had both their first and second immunization visits during
the survey interval; in the case of multiple visits, only data
gathered during the first appointment for each immuni-
zation session were included in the analysis (i.e. once at
3 months and once at 5 months of age). Breast-feeding
rates based on the four WHO categories were calculated
separately for infants aged 61–90 d (3 months of age) and
for infants aged 121–150 d (5 months of age).

The probability to be breast-fed decreases with age and
the age of infants presenting to vaccination can range from
61 to 90 d and from 121 to 150d for the 3rd-month and the
5th-month vaccination, respectively. Therefore, it could be
misleading to compare the chance of being breast-fed
by place (i.e. districts or local health authorities) or by year,
without taking in account the differences in age at the vac-
cination time. Thus, for each age group (3 and 5 months),
direct age standardization was applied to breast-feeding
rates, taking as a reference population the whole group of
infants immunized during the 2015 survey, based on 10d
subgroups (61–70d, 71–80d and 81–90d for infants
3 months of age; and 121–130d, 131–140d and 141–150d
for infants 5 months of age), thereby allowing comparison
between groups of infants with comparable age distribution
(within a range of 10d). Mean regional breast-feeding rates
at 3 and 5 months of age were calculated; mean breast-
feeding rates at local health authority level (corresponding
roughly to an administrative province of about 100000 to
350000 inhabitants) were also assessed.

Record linkage using a unique identification number of
the infant was attempted with the medical birth database
(Fig. 1) to identify factors associated with the outcome of
interest (full breast-feeding at 3 and 5 months). Statistical
analyses were carried out using the Stata statistical

software package version 13.1. In the current paper, we
present mean rates of breast-feeding at 3 and 5 months of
age at regional and at local health authority level and
results of the record linkage process.

Results

In 2015, during the survey period, 15 263 infants received
one or more vaccines in Emilia-Romagna region (8459 at
3 months and 6804 at 5 months of age), 51% of the infants
were male and 32% were born to non-Italian mothers,
mostly from Morocco (6%), Romania (4%) and Albania
(4%). As foreseen, age distribution of infants, based on
10 d classes, varied between local health authorities at
both the first (Fig. 2) and the second vaccination (Fig. 3).

Data on breast-feeding were available for 14 044 infants
(7861 at 3 months and 6183 at 5 months of age). The mean
regional full breast-feeding rate was 52% (45% exclusive
and 7% predominant) at 3 months; it dropped to 33%
(27% exclusive and 6% predominant) at 5 months. Dif-
ferences between local health authorities were large both
at 3 months (range: 42–62%; Fig. 4) and at 5 months of age
(range: 26–46%; Fig. 5).

Record linkage between the immunization database and
the medical birth database was successful for 14 192
records out of 15 263 (93%), most linkage failures being
due to infants born outside the Emilia-Romagna region
(872 out of 1071 linkage failures) for which the corre-
sponding birth certificates were not available. Considering
only records from the immunization database reporting
breast-feeding data, and for which record linkage with the
medical birth database was successful, a total of 13 177
observations were available. For those records, data
retrieved from the medical birth database were complete
for most of the analysed variables; in particular, com-
pleteness was 100% for nationality of the mother, maternal
education, labour and delivery mode, gestational age at
birth and single fetus, but it went down to 96% for
paternal education, to 92% for maternal overweight/
obesity, and to 84% for epidural anaesthesia (Table 1).

Paediatric
immunization

database

Hospital
discharge
database

Medical 
birth

database

Infant-ID Infant-ID

Mother-ID Mother-ID

Parents,
pregnancy and
delivery data

Breast-feeding data LINKAGE

Fig. 1 (colour online) Outline of record linkage between paediatric immunization database and medical birth database (ID,
identification number)
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Total observations more than doubled with respect to
the previous survey: in 2011 breast-feeding information
was collected for 6065 infants, whereas in 2015 a total
sample of 14 044 was observed.

In 2016 the survey was repeated; health professionals
agreed to collect data for a longer period, from 16 March
to 30 November: data on breast-feeding were collected for
33 244 infants (analysis of data in progress).

Discussion

In Emilia-Romagna, breast-feeding rates at 3 and 5 months
of age fall short of the recommended level. Interventions
are needed to better support mothers and families and to
attain successful breast-feeding, lasting longer, in a much
larger number of women. To monitor the impact of such
interventions, annually updated local data are necessary.
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Fig. 2 (colour online) Age distribution ( , 61–70 d; , 71–80 d; , 81–90 d) of the 8459 infants receiving the first vaccination
(3 months of age), by local health authority, Emilia-Romagna region, Italy, 2015
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Fig. 3 (colour online) Age distribution ( , 121–130 d; , 131–140 d; , 141–150 d) of the 6804 infants receiving the second
vaccination (5 months of age), by local health authority, Emilia-Romagna region, Italy, 2015
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The new monitoring system to assess breast-feeding
rates implemented in 2015 in Emilia-Romagna region has
proved to be feasible, sustainable and more efficient than
the previous one: observations more than doubled,
standardization provided more comparable data between
different local health authorities, record linkage with
another regional health database has provided insights on
local protective and risk factors for successful breast-
feeding without need for additional resources, the survey
has been repeated in 2016 for a longer period and a new

round of data collection is already planned for 2017.
Switching from a self-standing questionnaire to a totally
integrated system that flows along the immunization
database has reduced the workload of the health profes-
sionals working in the primary-care centres who are
responsible for the breast-feeding survey. No additional
personnel were requested, as the survey required only a
little extra work (four yes/no answers to be entered
online). Health professionals involved in the monitoring
system spontaneously proposed to double the survey
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period for the year 2016 (collecting phase already con-
cluded) and for the years to come. Having more obser-
vations provides more precise estimates of breast-feeding
rates not only at regional level, but also at local health
authority level. This is important, as planning and finan-
cing local projects to protect, promote and support breast-
feeding depends on local health authorities.

Moreover, using age-standardized data for assessing and
comparing breast-feeding rates gets rid of possible distor-
tions due to the ample range of ages at which infants receive
their first and second immunization: in our region, almost a
quarter (23%) of infants get their first vaccination between
61 and 70d and another quarter (24%) between 81 and
90d, with large differences between local health authorities
(Fig. 2); a similar dispersion in terms of age is observed also
for infants getting the second immunization (Fig. 3). Direct
age standardization permits comparisons between different
local health authorities (Figs 4 and 5) and, using the same
standard population along the years, will allow meaningful
comparison during time and assessment of trends. To our
knowledge, this is the first time that age-standardized breast-
feeding rates have been used.

Finally, the presence of a unique anonymous identifica-
tion number consistent across different regional health
databases allows gathering additional information through
record linkage. The Emilia-Romagna regional health system
has a rich set of administrative health databases, describing
relevant conditions like births, hospital admissions, drug
prescriptions, laboratory examinations and deaths(28).
Information from regional databases is collected as dis-
aggregated data (one record for each patient). To guarantee
privacy, a unique anonymous personal identification num-
ber is associated with every single user of the health system.
The personal identification number is consistent for each
individual across different databases and along time: there-
fore, through record linkage of different databases it is
possible to describe each contact between a citizen and the
regional health system during his/her entire life. In 2015 the
record linkage of the infant feeding database was made with
the medical birth database and it has been successful for

most observed cases (93% of the total). In the future, it will
be possible to plan linkages with other regional databases:
for example, record linkage with the children’s hospital
discharge database or with the drug prescriptions database
could provide insights about the additional costs in terms
of health-care consumption of not being breast-fed.
Providing only aggregated data does not allow this sort of
analyses: in Sweden, for example, data are sent in an
aggregated form for all of the twenty-one counties (Ellen
Lundqvist, personal communication, March 2017), with the
exception of Uppsala and Orebro counties for which single
patient data are available(29).

A limitation of our study is that feeding information
was incomplete (data available for 14 044 out of 15 263
immunized infants, 92% of the total). As this was the first
year of implementation of a new monitoring system, we
expect more complete data in the future. Moreover,
completeness was not satisfactory for all variables of the
medical birth database (Table 1): information on paternal
education, maternal overweight/obesity and epidural
anaesthesia was missing in 4, 8 and 16% of records,
respectively (information on epidural anaesthesia was
included in the medical birth database for the first time in
2015; completeness is expected to improve in the future).

Finally, even though the use of immunization sessions
is a good opportunity to collect data on infant feeding,
as paediatric immunizations are exclusively provided
at immunization centres in Emilia-Romagna, it excludes
infants whose parents do not comply with vaccination
schedules. Notwithstanding, we think that this system is the
one that can provide the more complete picture of breast-
feeding in our region, and in other regions and countries as
well. In Emilia-Romagna, infant immunizations are totally
missing in about 3% of the infants(30); thus regional
estimates of breast-feeding rates should not be grossly
erroneous due to those missing data. It is a common belief
that families that are totally against immunization are gen-
erally favourable to breast-feeding, but at present we do not
have data proving it. It could be of interest, in the future, to
conduct a focused analysis, using a different data collection
instrument, to study infant feeding attitudes and practices in
families that oppose vaccination.

In our opinion, the system described herein, and used in
Emilia-Romagna region starting from 2015, can be a model
for other Italian regions and other high-income countries
that already have in place a set of national health databases,
including an immunization database, and for which immu-
nization is universally delivered within a unique health set-
ting. The Emilia-Romagna system has been shown to be
feasible and sustainable at no, or very little, additional cost.
Comments gathered from our health professionals, working
in the immunization centres and collecting and inputting
feeding data, reassured us that the new monitoring system is
much easier to comply with, as it requires less time, avoids
double input of data and has been proposed for use during
the entire calendar year.

Table 1 Missing data for the 13177 records providing breast-
feeding data and for which record linkage was successful, Emilia-
Romagna region, Italy, 2015

Variable n/13 177 %

Maternal nationality 0 0·0
Maternal age 30 0·2
Maternal education 0 0·0
Paternal education 543 4·1
Maternal smoking 110 0·8
Antenatal course 68 0·5
Maternal BMI 1066 8·1
Labour and delivery mode 0 0·0
Gestational age at birth 0 0·0
Birth weight 1 0·0
Single fetus 0 0·0
Epidural anaesthesia 2107 16·0
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