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MAIN MESSAGE

The medical records system «Health Pro-

file» provides reliable information on the 

proportion of infants who are breastfed and 

on factors related to infants, mothers and 

child health centres.

There was a lower prevalence and shorter 

duration of breastfeeding among mothers 

who smoked or were young, single, had 

an unsatisfactory family situation or social 

network or had an infant with low birth 

weight.

Specialist breastfeeding centres had a 

higher proportion of mothers who breastfed 

six months after the birth.
BACKGROUND The purpose of this study was to investigate breastfeeding as a health indi-
cator through routine data registered at public child health centres. The prevalence and 
course of breastfeeding were surveyed, as well as factors that affect breastfeeding.

MATERIAL AND METHOD Breastfeeding status at six weeks and six months of age and other 
routine data were systematically recorded in a newly developed electronic medical records 
system (Health Profile 0 – 20 years) for infants attending public child health centres in Bergen 
in the period 2010 – 11. This information was linked to data from the Medical Birth Registry.

RESULTS Of 6 093 infants, 73.6  % were exclusively breastfed at six weeks of age and 18.9  % 
at six months. In adjusted analyses, there was an association between breastfeeding cessa-
tion before six months and the factors smoking, low maternal age, marital status as single, 
unsatisfactory family situation and social network, and birth weight under 2 500 g. Atten-
dance at a specialist breastfeeding centre and uncertain/abnormal sleep patterns in infants 
were associated with continued breastfeeding after six months.

INTERPRETATION The medical records system «Health Profile 0 – 20 years», linked to the 
Medical Birth Registry, was well suited to studying factors that can affect breastfeeding. 
Mothers and infants with increased need for follow-up were identified.
The goal of public health work is to promote
health and to mitigate the effects of social
inequalities in the population. Health sur-
veillance is a necessary part of this work to
allow prioritisation and targeted interven-
tions (1). According to current law, munici-
palities must monitor their population’s
health and the factors affecting it, as well as
facilitate research. Ever since they were
established, child health centres and the
school health services have collected data of
relevance to health surveillance and epide-
miological research, but this information has
largely been recorded as free text. For repor-
ting, collation and analysis of data, more
structured information is required (2).

Since 2008, Bergen municipality has col-
laborated with researchers at the Norwegian
Medical Birth Registry, University of Ber-
gen, Department of Paediatrics, Haukeland
University Hospital, Bergen University Col-
lege and Uni Research Health to develop the
medical records system «Health Profile
0 – 20 years» (or «Health Profile»). Within
this system, basic health information in elec-
tronic patient records from child health cen-
tres and the school health services, including
height, weight, breastfeeding, nutrition,
dental health, sleep, development/behavi-
our, social interaction/bonding and langu-
age, is used for statutory health surveillance
and research. «Health Profile» can provide
information on service provision, quality
and professional development as well as the
effects of interventions, and can form the
basis for studies of living conditions. The
system meets stringent requirements with
regard to privacy and data security and was
adopted in Bergen in January 2010.
Research shows that breastfeeding has
health benefits for mother and child, both in
the short and long term (3, 4). Exclusive
breastfeeding until six months of age, as
opposed to exclusive breastfeeding for 3 – 4
months followed by partial breastfeeding,
can lead to fewer intestinal infections for the
infant and weight loss and lactational
amenorrhoea in the mother. Exclusive breast-
feeding is defined as breastmilk alone during
the last 24 hours, without any other liquids or
solids (3). In low-income countries, it is par-
ticularly important that all infants are exclu-
sively breastfed for six months and that
breastfeeding is maintained until the infant is
at least one year of age (3 – 5).

There is no evidence that exclusive breast-
feeding has long-term protective effects with
regard to allergy development, growth, obe-
sity, dental health, cognitive skills or behavi-
our in children. In Norway, there was a goal
to increase the proportion of infants exclusi-
vely breastfed at six months of age from 7  %
to 20  % over the course of 2007 – 11 (6).

Recent studies suggest that children in
countries such as Norway may experience
health benefits from being introduced to
solid foods before they are six months old,
such as protection against anaemia, allergies
and coeliac disease (7, 8), but this is still
uncertain (9). Because breastmilk provides
immunological protection, it is recommen-
ded that breastfeeding be continued after the
introduction of solid foods (4, 10). The
Nordic Nutrition Recommendations from
2012 advise that breastmilk should be part of
the diet until 12 months of age, with partial
breastfeeding thereafter for as long as suits
mother and infant (9). According to the
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World Health Organization (WHO), breast-
milk continues to be an important energy
and nutrient source for children aged 6 – 23
months (5).

Previous Norwegian and Swedish studies
have shown that the proportion of mothers
who breastfeed is highest among those with
higher education who are over 24 years of
age, married/cohabiting, and who already
have children. The proportion is lower
among smokers and mothers of infants with
low birth weight (11 – 13). The duration of
maternity ward stays has decreased in recent
times, and women often return home two or
three days after giving birth, before breast-
feeding is well established.

All forms of additional support, whether
from health professionals or others (fathers,
friends and parents), increase the proportion
of mothers who breastfeed and the duration
of breastfeeding (14). The National Compe-
tence Centre for breastfeeding at Oslo Uni-
versity Hospital has, in collaboration with
the Norwegian Nurses Association, drawn
up a set of best practices for breastfeeding
guidance (15), and child health centres that
work in accordance with best practice are
certified as specialist breastfeeding centres.

The purpose of this study was to use
«Health Profile» in combination with the
Medical Birth Registry to survey breast-
feeding and the factors affecting it in the
infant’s first six months, including maternal
age and smoking habits as well as infant
birth weight. We have not come across any
studies that examine potential advantages of
specialist breastfeeding centres, and there-
fore wished to compare the course of breast-
feeding in mothers attending standard health
centres and those attending specialist cen-
tres.

Material and method
Sample
The study includes all infants born in the
period 1 January 2010 to 31 December 2011
who were monitored by child health centres
in Bergen and had consultations registered
in «Health Profile» at both six weeks and six
months of age. A total of 7 115 infants were
born who had links to child health centres in
Bergen, and data from both consultations
were available for 6 093 (85.6  %).

The infants were distributed among 21
health centres. Of these, five were certified
as specialist breastfeeding centres – two in
2009 (1 099 infants) and three in 2011 (385
infants). A survey of living conditions in
Bergen has shown that these specialist
breastfeeding centres are used by broad sec-
tions of the population. Two of them are in
districts with a high prevalence of factors
negatively associated with health, such as
low parental educational levels and a high

proportion of families with low incomes,
income support and contact with the child
welfare services (16).

Registration in «Health Profile»
In traditional electronic patient records for
child health centres and the school health
services, the topics to be addressed at each
consultation are presented in a list. For each

topic there is a tick box. By putting a tick in
the box the public health nurse or doctor
confirms that the topic has been raised, but
the result itself is not stated. A «T» in the
box refers to a note in a text field elsewhere
in the records.

With regard to breastfeeding, notes might
state «no problems with breastfeeding»,
«not breastfeeding», «sore nipples» etc,

Figure 1  Exclusive breastfeeding at 6 weeks and 6 months stratified by maternal age at birth for infants born 
in Bergen in the period 2010 – 11. Logarithmic scale
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Figure 2  Absence of breastfeeding at 6 months stratified by maternal age at birth for smokers and non-
smokers for infants born in Bergen in the period 2010 – 11. Logarithmic scale
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with text crafted by the registrant. In
«Health Profile», data collection is syste-
matic and standardised for each topic. For
breastfeeding, the options are «exclusive
breastfeeding», «partial breastfeeding» or
«no breastfeeding». When «no breastfee-
ding» is selected, the registrant is prompted
to record the time of breastfeeding cessation.

Variables
Data on the mother and the birth were obtai-
ned from the Medical Birth Registry, inclu-
ding parity, maternal age and marital status,
smoking status at start and end of pregnancy,
the infant’s sex, year of birth and weight and
whether the infant was transferred to the
paediatric unit.

«Health Profile» contained information
on whether the mother still smoked (yes or
no), child health centre type (standard or
specialist breastfeeding centre) and the
infant's age (six weeks or six months). The
variables social interaction/bonding, family
situation and social network, infant develop-
ment/behaviour and sleep were categorised
as «satisfactory» or «uncertain/abnormal».
Selection of «uncertain/abnormal» led to
presentation of further options to define this
more closely.

Statistics
SPSS version 20 was used for chi-square
tests and logistic regression. In the regres-
sion analysis, «no breastfeeding at six
months of age» was used as the outcome
variable. In the adjusted analysis, the above-

mentioned sociodemographic and clinical
variables were controlled for. Statistical sig-
nificance was set at p  0.05. Results are pre-
sented as odds ratios (OR) with 95  % confi-
dence intervals (CI).

Ethics
This study is a subproject of the research
project «Prevention of health problems in
infants and schoolchildren». It is approved
by the Regional Ethics Committee for
Western Norway and is based on the use of
anonymous data without the need to obtain
consent.

Results
For the 6 093 infants who attended a consul-
tation at both six weeks and six months of
age, data on breastfeeding were missing for
13 (0.2  %) at six weeks of age and for 18 at
six months (0.3  %). In total, 4 485 (73.6  %)
were exclusively breastfed at six weeks of
age and 1 150 (18.9  %) at six months. Table
1 shows breastfeeding prevalence in relation
to various background variables.

Information on maternal smoking habits
during pregnancy is based on those mothers
who consented to provide these data to the
Medical Birth Registry (98  %). All mothers
supplied information to the child health cen-
tre about their smoking habits after the birth.

Prevalence of breastfeeding 
and factors that influenced breastfeeding
Fewer of the youngest and oldest mothers
breastfed and breastfed exclusively. The

highest frequency of breastfeeding was in
the age group 30 – 34 years for 6-week-old
infants and 35 – 39 years for 6-month-old
infants (Table 1, Fig. 1).

At both six weeks and six months, previ-
ous births were associated with higher rates
of both partial and exclusive breastfeeding.
A satisfactory family situation and social
network, and cohabitation with a partner or
spouse, were also associated with higher
breastfeeding prevalence. Smoking during
and after pregnancy was negatively associa-
ted with breastfeeding (Table 1, Fig. 2).

At six weeks of age, approximately 40  %
of infants with birth weight under 2 500 g
were exclusively breastfed, versus 75.1  % of
those with birth weight over 2 500 g. By six
months of age, the corresponding figures
were 11  % and 19.2  % (Fig. 3). The propor-
tion of infants who were breastfed at six
months was lower among those who were
transferred to the paediatric unit shortly after
birth (57.6  %) than among those who were
not (74.3  %). A higher proportion of infants
whose sleep pattern was recorded as «uncer-
tain/abnormal» at six months were breastfed
than those whose sleep was recorded as
«satisfactory» (83.9  % versus 70.3  % res-
pectively).

Six months after the birth, the proportion
of mothers breastfeeding exclusively was
higher among those with links to a specialist
breastfeeding centre (24.7  %) than among
those linked to a standard health centre
(17.0  %). There was no significant diffe-
rence between the two types of centre six
weeks after the birth.

Adjusted analyses
In the adjusted analyses at six months (Table
2), the strongest predictor for absence of
breastfeeding was maternal smoking (OR
3.9; 95  % CI 2.9 – 5.2). Other predictors were
low birth weight, possible uncertain/abnor-
mal infant development/behaviour, and
status as a young, single mother. Links to a
health centre without status as a specialist
breastfeeding centre also predicted absence
of breastfeeding at six months. Uncertain/
abnormal sleep in the infant was associated
with higher breastfeeding prevalence.

Discussion
This study demonstrates that routine data
from child health centres can be recorded in
such a way as to allow evaluation of national
health-related targets. The results show that
the proportion of mothers in Bergen who
exclusively breastfeed their infants at six
months (18.6  %) is close to the Norwegian
target.

Maternal smoking, age and social
network, as well as infant birth weight and
development/behaviour, were all related to

Figure 3  Exclusive breastfeeding at 6 weeks and 6 months stratified by birth weight for infants born in Bergen 
in the period 2010 – 11. Logarithmic scale
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whether and to what extent a mother breast-
fed. A higher prevalence of breastfeeding
was recorded at the six-month consultation
for mothers attending specialist breastfee-
ding centres.

Strengths and limitations
One of the strengths of this study is that it
includes a large sample of infants and their
mothers, and that it is based on data recorded
continuously. Previous studies have shown
that mothers report reliably on breastfeeding
when data are collected close to the time
(17), and that they also subsequently provide
reliable information on breastfeeding dura-
tion and extent (18).

The linking of health-related data to the
Medical Birth Registry is a major strength of
this study. The form for reporting information
to the Medical Birth Registry has been in use
for many years, and the information collected
is quality assured. Given that 85.6  % of
eligible infants participated in the study, it is
reasonable to assume that the study is repre-
sentative of the population of Bergen. One of
the inclusion criteria was that infants were
followed up at both six weeks and six
months, and the main reason for dropout was
probably that families relocated.

Participation rates among this target
group have been considerably lower in pre-
vious questionnaire-based studies, which
may thus be at risk of selection bias. For
example, the participation rate in the Nor-
wegian Mother and Child Cohort Study
(MoBa) was 42.7  % (19), and in a national
study of dietary patterns in 6-month-old
infants in 2006 – 2007, it was 67  % (20).

Studies from the school health services
have shown that public health nurses find it
straightforward to record physical health in
medical records (21), but that nursing
records can be affected by organisational
changes (22). According to guidelines, spe-
cialist breastfeeding centres should survey
the prevalence of breastfeeding and work to
promote it. It is thus conceivable that child
health centres that place greater emphasis on
breastfeeding may tend to ask more specific
questions about it, which may affect the
documented prevalence.

Another strength of this study is that fully
98  % of women had indicated whether or not
they smoked during pregnancy (Medical
Birth Registry) and 100  % had done so upon
follow-up at the child health centre after the
birth («Health Profile»). The authors of the
prospective cohort study «MoBa» conclu-
ded, on the basis of data from a subset of par-
ticipants, that self-reported tobacco use is a
valid marker for smoking (23). There is
therefore reason to believe that the informa-
tion in the current study is correct. One limi-
tation of the «Health Profile» data was vari-

Table 2  Odds ratio (OR) for absence of breastfeeding at 6 months of age stratified by back-
ground characteristics for infants born in Bergen 2010 – 2011 

Unadjusted values 
(n = 6 093)

Adjusted values 
(n = 6 093)

Background characteristics OR (95  % CI) OR1 (95  % CI)

Type of health centre

Standard (reference) 1.0 1.0

Specialist breastfeeding centre 0.8 (0.7 – 0.9) 0.7 (0.6 – 0.9)

Parity

Previous births (reference) 1.0 1.0

First-time mother 1.4 (1.2 – 1.5) 1.1 (0.9 – 1.2)

Birth weight (g)

 2 500 (reference) 1.0 1.0

2 000 – 2 499 2.8 (2.0 – 3.6) 2.4 (1.8 – 3.4)

1 500 – 1 999 3.4 (2.0 – 5.8) 2.4 (1.3 – 4.3)

< 1 500 3.3 (1.7 – 6.3) 2.6 (1.3 – 5.4)

Maternal age (years)

30 – 34 (reference) 1.0 1.0

 24 3.9 (3.3 – 4.6) 3.2 (2.7 – 3.9)

25 – 29 1.4 (1.2 – 1.6) 1.4 (1.2 – 1.6)

35 – 39 1.2 (1.0 – 1.4) 1.2 (1.0 – 1.4)

 40 1.4 (1.0 – 1.9) 1.1 (0.8 – 1.6)

Marital status 

Married/cohabiting (reference) 1.0 1.0

Other 2.9 (2.3 – 3.5) 1.8 (1.4 – 2.3)

Infant transferred to paediatric unit

No (reference) 1.0 1.0

Yes 2.1 (1.6 – 2.6) 1.3 (1.0 – 1.8)

Maternal smoking at 6 weeks

No (reference) 1.0 1.0

Yes 5.5 (4.2 – 7.3) 3.9 (2.9 – 5.2)

Family situation and social network at 6 months

Satisfactory (reference) 1.0 1.0

Uncertain/abnormal 1.8 (1.5 – 2.2) 1.4 (1.1 – 1.8)

Infant development/behaviour at 6 weeks

Satisfactory (reference) 1.0 1.0

Uncertain/abnormal 1.2 (1.0 – 1.5) 1.4 (1.1 – 1.6)

Infant sleep at 6 months

Satisfactory (reference) 1.0 1.0

Uncertain/abnormal 0.5 (0.4 – 0.5) 0.5 (0.4 – 0.5)

1   Odds ratio (OR) and 95  % confidence interval (CI) are adjusted for all variables in the table
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ability in the data-entry format for breastfee-
ding cessation date (for example, 3 March,
3/3, 03.03, 0303, etc). This made it difficult
to calculate the exact duration of breast-
feeding in the study.

Proportion who breastfeed
The Norwegian target for exclusive breast-
feeding of 20  % of infants at six months of
age (6) was very nearly reached in this sam-
ple. The World Health Organization’s gene-
ral recommendation of six months of exclu-
sive breastfeeding (24) is now under evalua-
tion in Norway, as recent studies suggest that
earlier introduction of solid foods may
reduce the development of vitamin B12 defi-
ciency (25), iron-deficiency anaemia, food
intolerances and coeliac disease in Western
countries (7, 8).

From a public health perspective, it is
worth noting that the percentage who stop-
ped breastfeeding before the infant was six
months old (26  %) was higher in this study
using data from child health centres, than in
a previous Norwegian study (20  %) (20). In
the previous study, however, participation
rates were considerably lower, raising the
possibility that findings were not representa-
tive of the population. On the other hand, the
proportion who breastfed exclusively was
higher at both six weeks and six months in
our study compared with other Norwegian
studies (11, 20) and studies from other coun-
tries (4, 26).

Relationship between 
breastfeeding and other variables
Risk factors for early cessation of breast-
feeding were consistent with those in other
Norwegian and Swedish studies (11 – 13).
Approximately half of all mothers of infants
with low birth weight had stopped breast-
feeding six months after the birth. Others too
have reported that fewer children with low
birth weight are breastfed for extended peri-
ods (20), despite the fact that breastfeeding
can be particularly beneficial for this group,
both in the short and long term (4). The fact
that most mothers who smoked had stopped
breastfeeding six months after the birth is
also consistent with previous studies (11,
13). These findings indicate that groups with
the aforementioned risk factors may need
special follow-up at child health centres.

For infants aged six months, breastfee-
ding was associated with higher prevalence
of infant sleep problems. It is interesting to
compare this finding with results from the
large MoBa study, which showed that
breastfeeding at six months was associated
with nocturnal awakening but did not pre-
dict sleep problems one year later. Bed
sharing was highlighted as an independent
predictor of nocturnal awakening (27). It is

conceivable that exclusive breastfeeding
leads to more frequent awakening due to
hunger as infants grow and their nutritional
needs increase.

Another possible explanation is the estab-
lishment of a pattern of bedtime problems,
difficulty falling asleep, awakening and
maternal contact, potentially through bed
sharing. It is also feasible that infants with
problems being put to bed, difficulty falling
asleep or nightly awakening are breastfed to
help them fall asleep.

Specialist breastfeeding centres
Significantly more of the mothers who were
followed up by specialist breastfeeding cen-
tres were still breastfeeding when the infant
was six months old. This is consistent with
studies from other countries, which show
that all forms of additional support in con-
nection with breastfeeding increase its pre-
valence (14). There was no significant diffe-
rence at six weeks of age; this is probably
due to the very high prevalence of early
breastfeeding in Norway irrespective of
women’s backgrounds (6, 11, 14).

The high prevalence of early breastfee-
ding presumably reflects the strong breast-
feeding culture and generally close monito-
ring by maternity wards and then child
health centres. It is conceivable that a health
centre’s status as having breastfeeding
expertise probably has greatest influence
after an infant has reached six weeks of age.
Fully 91  % of mothers breastfed at six
weeks, and there was only a slight tendency
for higher rates of breastfeeding among
women who were followed up by specialist
breastfeeding centres.

Public health nurses at specialist breast-
feeding centres have undergone thorough
training in how to record breastfeeding. It is
conceivable that standard health centres
may apply a more liberal definition of
«exclusive breastfeeding», and that the true
difference in the prevalence of exclusive
breastfeeding might have been greater than
documented. The specialist breastfeeding
centres in this study had been certified for
varying lengths of time, and this too may
have contributed to the full effects of work
to promote breastfeeding not being realised.

Public health work
The «Coordination Reform» emphasises the
importance of prevention and early inter-
vention, and of greater cooperation between
various stages of the healthcare system (1).
According to professional guidelines for the
guidance of breastfeeding, child health cen-
tres should contribute to establishing a uni-
tary chain of interventions spanning mater-
nity/postnatal/neonatal units and child heath
centres.

Specialist breastfeeding centres work to
provide uniform, good quality breastfeeding
guidance and to survey breastfeeding preva-
lence (15). This study suggests that a com-
mitment to specialist breastfeeding centres
can be beneficial for a large proportion of
mothers and their children after the first six
weeks of breastfeeding, and that data from
child health centres can provide important
information as to where efforts should be
invested. From a public health perspective,
it is therefore important that all Norwegian
child health centres are brought up to the
same standard.

The results of this study show that with
electronic medical record systems such as
«Health Profile», it is possible to achieve a
near complete record of key healthcare tar-
gets. Such usage of data from child health
centres is also in line with Norwegian strate-
gies for health-related research and innova-
tion (28).

In Norway, it has not previously been pos-
sible to link data from child health centres to
other health registries, and information from
the child healthcare services has chiefly
been recorded as free text. Although this is
an isolated population-based study in Ber-
gen municipality and cannot be considered
representative of the entire country, it does
reveal some important associations and pro-
vides a basis for evidence-based interven-
tions. In a survey of living conditions in Ber-
gen in 2011, data from «Health Profile»
were used to provide information about the
health of the population, as a basis for plans
and interventions (16).

Conclusions and implications
This study shows that single, young and
first-time mothers, and those with infants of
low birth weight, may require increased sup-
port and assistance should they wish and
have the opportunity to breastfeed. Specia-
list breastfeeding centres appear to be able to
increase the proportion of women who
breastfeed beyond the first six weeks.

Tools such as that described here secure
access to data from the entire population
within the scope of standard practice and can
help to identify the need for additional
efforts and to evaluate interventions. The
development of such medical record sys-
tems is dependent on effective collaboration
between healthcare professionals with
expertise in the services concerned and soft-
ware providers, in order to ensure appro-
priate specifications. Collaboration between
healthcare services and researchers with
knowledge of healthcare registries is essen-
tial for development and publication, for
ensuring robustness of procedures related to
privacy, ethics and statistical methods, and
for contributing to research of direct clinical
240 Tidsskr Nor Legeforen nr. 3, 2015; 135
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relevance. Finally, there is great value in the
knowledge contributed by staff at child
health centres.
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