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Abstract
Aim: The Norwegian Action Plan for a Healthier Diet (2017– 2021) set the target that 
25% of infants should be exclusively breastfed for 6 months by 2022. Our aim was to 
determine trends in the prevalence and duration of breastfeeding in the municipality 
of Bergen.
Methods: Data on breastfeeding status in 2010– 2018 were extracted from a stand-
ardised electronic medical record kept by public child health centres and recorded as 
exclusive, partial or none, at 6 weeks and 6 months of age.
Results: We found that 28,503 and 26,735 infants attended the 6- week and 6- 
month consultations, respectively. The prevalence of any breastfeeding was 92.0% 
at 6 weeks and 78.0% at 6 months with no trend over time between 2010 and 2018. 
The prevalence of exclusive breastfeeding at 6 weeks was 73.9% and stable over time, 
but it declined at 6 months, from 28.1% in 2010 to 11.1% in 2014 and remained stable 
thereafter.
Conclusion: During 2010– 2018, the prevalence of any and exclusive breastfeeding 
at 6 weeks and any breastfeeding at 6 months was stable. Exclusive breastfeeding at 
6 months declined halfway through the study period, to a stable, but low, prevalence 
of 11.1% by 2014.
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1  |  BACKGROUND

Breastfeeding has important health benefits for mothers and chil-
dren.1,2 Promoting breastfeeding is an important part of the World 
Health Organization's (WHO) maternal and infant health policies 
and is reinforced by most national health authorities, including 
Norway. In line with current WHO recommendations,3 Norwegian 
health authorities recommend exclusive breastfeeding for the first 
6 months of life and partial breastfeeding until at least 12 months 
of age.4 Exclusive breastfeeding means that the infant receives no 
other liquids or solids than breastmilk, except for vitamin D supple-
ments.5 However, complementary solid feeding may be introduced 
from around 4 months of age if the intake of breastmilk is considered 
inadequate.4

The Norwegian Action Plan for a Healthier diet (2017– 2021), 
published by the Ministry of Health and Care Services in 2017, 
introduced the target that 25% of mothers should exclusively 
breastfeed their infants for the first 6 months by 2022.6 National 
surveys had reported a downward trend in exclusive breastfeed-
ing in Norway at the age of 5.5 months, from 12% in 2006 to 5% 
in 2018– 2019.7,8 The participation rate in these two studies were 
67% and 73%, respectively, and the maternal educational level was 
above the national average, which is a common bias in such sur-
veys.9 In contrast, population- based registers tend to have a low 
risk of selection bias as they prospectively collect clearly defined 
data on a large number of subjects. In 2010, the Bergen municipal-
ity implemented an electronic medical record called HealthProfile 
0– 20 (Visma, Bergen, Norway) to enable a standardised registration 
of health information collected at the child health centres. For ex-
ample, breastfeeding is routinely registered as exclusive, partial or 
none. A previous study, based on HealthProfile 0– 20 data, found 
that, in 2010– 11, information on the duration of breastfeeding until 
6 months of age was available for approximately 86% of the infants 
in the municipality.10

The aim of the current study was to use the database to 
investigate annual trends in the prevalence of any and ex-
clusive breastfeeding during the first 6 months of life from 2010 to 
2018.

2  |  METHODS

2.1  |  Study population

Data on breastfeeding were extracted from HealthProfile 0– 20 for 
all children who attended one of the 19 public child health cen-
tres in the municipality of Bergen, Norway, between 1 January 
2010 and 31 December 2018. Bergen is the second largest city in 
Norway with a population of 279,792 (1 January 2018). The data re-
lated to breastfeeding at the 6- week and 6- month visits took place 
between 5– 8 weeks and 24– 30 weeks, respectively. Infants who 
did not attend the visits during those age ranges were excluded 

from the analyses and so were those with unknown breastfeeding 
status.

2.2  |  Registration and extraction of data

HealthProfile 0– 20 is a template used by public child health centres 
to systematically collect age- appropriate information on current 
health issues, including growth, nutrition, psychomotor development 
and suspected or confirmed illnesses. The Norwegian Directorate 
of Health guidelines state that children should be monitored during 
routine consultations at 6 weeks, 6 months and 2, 6, 8 and 13 years 
of age.11 Public health nurses and physicians record information 
on structured, age- specific electronic forms. The data can then be 
extracted for health surveillance and epidemiologic research. The 
current analyses are based on data on infant feeding, which was re-
corded by the public health nurse at the 6- week and 6- month visits. 
The options were exclusive breastfeeding, partial breastfeeding or 
no breastfeeding. The present analyses focus on data on any breast-
feeding and the subgroup of exclusive breastfeeding.

2.3  |  Statistical analysis

Data were grouped by the year of registration, from 2010 to 2018, and 
by the scheduled 6- week and 6- month visits. The annual prevalence 
of breastfeeding at the age of 6 weeks and 6 months was estimated 
with a linear adjustment for the actual age at the time of the consulta-
tion, within the accepted variations of 5– 8 weeks and 24– 30 weeks, 
respectively. Trends in the prevalence of breastfeeding over time 
were adjusted for the child's age at the time of the visit, using multiple 
linear regression. Results are expressed as the absolute difference in 
prevalence from 1 year to the next, with 95% confidence intervals 
(95% CI). The time trend for exclusive breastfeeding was estimated 
with a single breakpoint using segmented, broken stick regression 
with the segmented package in R version 4.0 (The R Foundation).

Key Notes

• Norwegian authorities recommend exclusive breast-
feeding up to 6 months of age, and this study examined 
the prevalence in the municipality of Bergen between 
2010 and 2018.

• Standardised records from public child health centres 
showed that the prevalence of any breastfeeding was 
stable at 6 weeks and 6 months of age and that of exclu-
sive breastfeeding also at 6 weeks.

• Exclusive breastfeeding at 6 months declined half-
way through the study period, to a stable, but low, 
prevalence.
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2.4  |  Ethics

The project was approved by the Regional Committee for Medical 
and Health Research Ethics in Western Norway (ref. 2010/3276/
REK vest).

3  |  RESULTS

Approximately 99% of all infants in Bergen attended the structured 
programme of visits at the public child health centres from 2010 to 
2018. Data on breastfeeding were used, according to the study pro-
tocol, for 94.6% of the infants who attended the 6- week visit and for 
90.6% who attended the 6- month visit.

A total of 30,131 infants attended the 6- week visit during 
the study period and 28,505 (94.6%) were examined between 
5 and −8 weeks of age. Breastfeeding data were missing for 2 of 
these infants, leaving 28,503 (51.4% boys) eligible for the analysis 
(Figure S1A). The majority (83.3%) of these infants were examined 
at 6 or 7 weeks of age. The age- adjusted prevalence of exclusive 
breastfeeding at the 6- week visits ranged from 72.2% to 75.4% 
during the study period and any breastfeeding ranged from 91.4% 
to 93.0% (Table 1, Figure 1). There was no significant trend by year 
of examination for exclusive (−0.2% difference between successive 
years; 95% CI −0.8 to 0.3%; p = 0.3) or any breastfeeding (95% CI 
−0.1%; −0.4– 0.1%; p = 0.3).

In total, 29,519 infants attended the 6- month consultation and 
27,411 (92.9%) of them were examined at the eligible age range of 
24– 30 weeks. The breastfeeding category was recorded for 26,735 
(90.6%) of all infants (51.5% boys) (Figure S1B). Most (86.4%) of the 
infants were examined at 26 or 27 weeks of age. The prevalence 
of any breastfeeding ranged between 75.6% and 82.6% during the 
study period, with a small but statistically significant decrease in 
0.5% (0.3%– 0.7%; p < 0.001) per year over time (Table 1, Figure 1). 
The age- adjusted prevalence of exclusive breastfeeding decreased 
considerably from 28.8% in 2010 and reached its lowest level, of 
10.3%, in 2017. The prevalence of exclusive breastfeeding decreased 

markedly during the first 4 years but not after 2014. Segmented re-
gression analysis estimated the break to be during the year 2014. 
The annual decrease between 2010 and 2014 was 3.3% (2.9%– 
3.7%), but there was no significant trend thereafter (−0.2% per year, 
−0.7%– 0.3%).

4  |  DISCUSSION

The overall breastfeeding rate in Bergen was high in comparison 
with international data, and earlier surveys suggest it was similar to 
the national Norwegian average.10 There has been a long Norwegian 
tradition of recognising breastfeeding as the optimal way to feed 
infants, and mothers receive substantial encouragement to initiate 
and maintain breastfeeding. Despite this, the prevalence of exclu-
sive breastfeeding at 6 months had declined by the end of the 2010– 
2018 study period instead of increasing to reach the national goal of 
25% by 2022.6 Bergen failed to even approach the goal, even though 
several programmes that encouraged breastfeeding were initiated. 
These included the creation of mother and baby- friendly obstetric 
departments, and the gradual implementation of baby- friendly com-
munity health services in all the public child health centres. Both 
programmes endorsed the good breastfeeding practices laid out by 
the WHO and United Nations Children's Fund in the Ten Steps for 
Successful Breastfeeding.12 Furthermore, the mothers could also 
benefit from the free breastfeeding guidance offered by a national 
voluntary organisation.13 Similar trends and even less exclusive 
breastfeeding at 6 months have been reported by other Norwegian 
surveys published in 2008 and 2020.7,8

The underlying causes of the decline in long- term exclusive 
breastfeeding are not known, and the data presented by this study 
does not allow any conclusive interpretations on causal relation-
ships. However, it is relevant to highlight some changes in poli-
cies and practice during the 2010– 2018 study period. Most of the 
women included in this study gave birth at Haukeland University 
Hospital, known to be a mother and baby- friendly obstetric depart-
ment since 1994. There were ongoing debates about postpartum 

TA B L E  1  Age- adjusted percentage (95% CI) of infants who were breastfed at 6 weeks and 6 months of age by the year of registration

Breastfeeding at 6 weeks 6 months

n Exclusive Any n Exclusive Any

2010 3163 75.4 (73.5– 77.1) 92.0 (90.8– 93.0) 2873 28.8 (26.8– 30.9) 78.7 (76.7– 80.6)

2011 3201 75.4 (73.6– 77.2) 93.0 (91.9– 94.0) 2782 22.9 (21.0– 24.9) 82.3 (80.4– 84.1)

2012 3085 73.6 (71.6– 75.4) 91.4 (90.2– 92.6) 2806 22.8 (20.9– 24.8) 82.6 (80.7– 84.3)

2013 3123 73.5 (71.7– 75.3) 92.4 (91.3– 93.4) 2900 17.3 (15.6– 19.1) 75.6 (73.6– 77.5)

2014 3175 72.2 (70.3– 74.0) 91.6 (90.4– 92.7) 3030 11.1 (9.8– 12.5) 76.9 (75.0– 78.7)

2015 3261 72.3 (70.0– 74.5) 91.4 (89.9– 92.7) 3081 11.9 (10.5– 13.3) 76.0 (74.1– 77.8)

2016 3354 74.4 (72.1– 76.5) 91.4 (89.9– 92.7) 3283 11.0 (9.7– 12.4) 75.9 (74.0– 77.7)

2017 3056 73.5 (71.1– 75.8) 91.7 (90.1– 93.1) 3024 10.3 (9.0– 11.6) 78.1 (76.2– 79.8)

2018 3085 75.3 (73.1– 77.5) 92.6 (91.1– 93.9) 2956 13.1 (11.6– 14.6) 77.4 (75.5– 79.3)

Total 28,503 73.9 (73.3– 74.6) 92.0 (91.6– 92.4) 26,735 16.1 (15.6– 16.7) 78.0 (77.4– 78.6)
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care and breastfeeding guidance in the department during the study 
period. Factors such as adhering to guidelines, practical assistance 
and staffing may have varied, and this may have had an impact on 
breastfeeding practices.

The Bergen municipality established the first baby- friendly 
community health services in two of the centres in 2010 and all 
19 child health centres were offering this by the end of 2015. A 
Norwegian cluster quasi- randomised controlled trial including data 
from 2032 mothers from 54 municipalities in six counties, suggested 
that baby- friendly initiatives increased the likelihood of exclusive 
breastfeeding until 6 months.14 These interventions may have been 
effective in promoting breastfeeding, compared with previous rou-
tine care, by slowing down, but not halting, the downward trends in 
exclusive breastfeeding 6 months of age. However, this is just spec-
ulation, as we did not have a control group.

We believe, however, that research contradicting some of the 
claimed benefits of exclusive breastfeeding up to 6 months may 
have been of particular significance for the decline. Studies suggest 
that it does not prevent allergies and infections15,16 and may lead to 
inadequate vitamin B1217 and iodine18 intake. Those findings were 

relevant to the ongoing revision of Norwegian breastfeeding guide-
lines published 2016 and revised in 2017.4 The main controversy 
among healthcare professionals was whether to encourage exclu-
sive breastfeeding for 6 months or recommend the introduction of 
complementary solids from 4 months of age. The national guidelines 
concluded that exclusive breastfeeding for 6 months was safe if the 
baby thrived, and the mother felt comfortable with this. They also 
stated that complementary solid food could be introduced from the 
age of 4 months if needed.4 The controversy surrounding the revised 
guidance was discussed widely in public at the time and may have 
influenced women's individual choices regarding exclusive breast-
feeding during this period of their infants' lives.

A national survey published in 2020 showed that only 5% of the 
2182 mothers breastfed exclusively at 5.5 months.8 However, that 
study was biased because highly educated women were overrep-
resented, and the results could suggest that well- educated women 
choose to discontinue exclusive breastfeeding early.

Most high- income countries, like Norway, fall short of the inter-
national recommendation to provide exclusive breastfeeding until 
6 months of age.19 However, although most high- income countries 

F I G U R E  1  Annual age- adjusted 
prevalence of breastfeeding at 6 weeks 
(left panel) and 6 months (right panel) 
of age. The trend over time was not 
statistically significant for exclusive 
(−0.2%, −0.8– 0.3%), (p = 0.3) or 
any (−0.1%, −0.4– 0.1%), (p = 0.3) 
breastfeeding at 6 weeks of age
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have increased their rate of any and exclusive breastfeeding at 
6 months of age during the last two decades,19 our study found a 
decreasing prevalence.

4.1  |  Strengths and limitations

The main strength of the current study was that we included con-
tinuously recorded data from a routine healthcare programme that 
covered virtually all infants from the Bergen municipality, a large 
region likely to be representative of Norway as a whole. The risk 
of selection bias was low. It has previously been shown that col-
lecting information on breastfeeding from mothers was a reliable 
indicator of actual practice.20,21 The limitations were that we did 
not have information on the mothers' socioeconomic status or mo-
tives for their breastfeeding choices. This would have allowed us to 
carry out in- depth analyses on the probable causes of the observed 
trends. Furthermore, we did not have any information about breast-
feeding between 6 weeks and 6 months. However, the last national 
survey in 2018– 19, which used retrospectively collected maternal 
reports, showed a more rapid decline in exclusive breastfeeding 
after 4 months of age.8

5  |  CONCLUSION

During 2010– 2018, the prevalence of any and exclusive breastfeed-
ing in the Norwegian municipality of Bergen was stable at 6 weeks, 
and that of any breastfeeding also at 6 months. Exclusive breastfeed-
ing declined halfway through the study period, to a stable, but low, 
prevalence. This drop occurred even though national programmes 
were in place to promote exclusive breastfeeding. This decline in 
exclusive breastfeeding in Norway has not been observed in most 
high- income countries and further studies are needed to clarify this 
unexpected discrepancy.
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