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Abstract
Objectives: The present study aimed to assess the current state of breast-feeding
promotion in hospitals and the prevalence of breast-feeding during the first year
of life in Germany and to compare the results with a study 20 years earlier.
Design: In the studies on ‘breast-feeding and infant nutrition in Germany’ named
‘SuSe’, a cross-sectional survey in hospitals was combined with a subsequent pro-
spective survey of breast-feeding and infant nutrition during the first year of life
(0·5, 2, 4, 6 and 12 months after birth) in mother–infant pairs who were recruited
in the hospitals. Written questionnaires and phone calls were used in SuSe I and
web-based questionnaires in SuSe II. Breast-feeding promotion and prevalence
were evaluated using recommendations from the WHO and the UNICEF.
Setting: Two nationwide surveys SuSe I (1997–1998) and SuSe II (2017–2019).
Participants: In SuSe I, 177 hospitals and 1717 mother–infant pairs and in SuSe II
109 hospitals and 962 mother–infant pairs were included.
Results: In SuSe II, hospitals implemented seven of the WHO ‘Ten Steps to
Successful Breastfeeding’ to a greater extent than the hospitals in SuSe I. More
mothers exclusively breastfed for 4 months (57 % v. 33 %) and continued breast-
feeding until 6 (78 % v. 48 %) and 12 months (41 % v. 13 %). In both studies,
exclusive breast-feeding decreased between 4 and 6 months of age due to the
introduction of complementary feeding.
Conclusions: In Germany, breast-feeding habits have come closer to the recom-
mendations over the last 20 years.
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Breast-feeding is the optimal nutrition for infants and is
recommended as an exclusive diet for the first months
with subsequent partial breast-feeding along with age-
appropriate complementary food(1–3).

Advantages of breast-feeding are manifold for infants,
mothers and the society. Being breastfed protects against
infant mortality and morbidity from infectious diseases
such as diarrhoea and pneumonia(4) and may decrease
the risk for overweight and diabetes later in life(5,6).
Breast-feeding also decreases the mother’s risk of develop-
ing breast and ovarian cancer(5,7).

Breast-feeding offers economic and environmental ben-
efits to society through reduced costs of preventable dis-
eases(8,9) and a lower carbon footprint compared to
breastmilk substitutes(10). Breast-feeding is convenient
and cost-efficient.

Thus, protection, promotion and support of breast-
feeding is an impetus worldwide(2,11,12). To get breast-
feeding started successfully, WHO and UNICEF initiated
the programme of the ‘Ten Steps to Successful Breast-
feeding’ in 1989(13,14). The Baby-friendly Hospital Initiative
(BFHI) is based on the adherence to the Ten Steps and
has been shown to be effective at improving breast-
feeding outcomes globally(15). To measure breast-feedingThomas Lücke and Mathilde Kersting are shared senior authors.
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promotion and support on infant feeding practices within
and among countries, indicators were suggested referring
to initiation, exclusivity and duration of breast-feed-
ing(16,17). Based on these international recommendations,
the German National Breastfeeding Committee (NSK)
developed recommendations for breast-feeding promotion
in hospitals in 1998(18) as well as definitions of breast-feed-
ing status adapted to conditions in Germany in 1999(19),
both updated in 2007(18,19).

A European action plan, presented in 2004 and updated in
2008, called for standardised breast-feeding monitoring,
defined as the systematic assessment of current, comprehen-
sive and precise data on breast-feeding rates and behaviour at
a national and regional level(20). Subsequently, in Germany,
the NSK presented an integrative concept of breast-feeding
monitoring comprising different levels of structured assess-
ments of breast-feeding as a basis for quality assurance of pro-
moting activities for breast-feeding(21,22).

To systematically collect data on breast-feeding promotion
in hospitals providing maternity services and on subsequent
breast-feeding rates, two nationwide surveys named ‘SuSe’
(an abbreviation for ‘Stillen und Säuglingsernährung in
Deutschland’ to be translated as breast-feeding and infant
nutrition in Germany) were conducted in Germany 20 years
apart with SuSe I 1997–1998(23,24) and SuSe II 2017–2019(25).
The specific study design was essentially maintained and
WHO/UNICEF and NSK definitions were applied in both sur-
veys, allowing comparisons of study results.

The objective of this work is therefore to provide an
insight into the development of breast-feeding in
Germany over a period of 20 years.

Methods

Study structures
The SuSe study design is a combination of a cross-sectional
survey on breast-feeding promotion and support in hospi-
tals providing maternity services and a subsequent pro-
spective survey of breast-feeding and infant nutrition
during the first year of life in mother–infant pairs who were
recruited in the participating hospitals. In SuSe I (1997–
1998) and SuSe II (2017–2019), a similar design has been
applied. The methodological approach and assessment
details were retained as far as possible. However, some
modifications had to be made in SuSe II.

The basic population in both studies was the total num-
ber of hospitals providing maternity services in Germany,
hereinafter referred to as hospitals. The basic population
from which the mother–infant samples were drawn were
mothers who delivered in the participating hospitals during
a pre-defined 2-week period. The mother–infant samples
were prospectively followed up from birth for the first year
of life with five (SuSe II) or six (SuSe I) assessments on
breast-feeding and infant nutrition during the first year
of life.

The change in communication modes particularly in the
young parent population between the two studies
suggested a switch from paper and pencil postal question-
naires and phone calls in SuSe I to web-based question-
naires in SuSe II. The web-based assessment tool was
developed and applied by the Fraunhofer Institute for
Software and Systems Engineering ISST, Dortmund.

SuSe I was carried out at the former Research Institute of
Child Nutrition in Dortmund (Germany), SuSe II at the suc-
cessor institution, the Research Department of Child
Nutrition of the Pediatric Clinic at the University of
Bochum (Germany). Obligatory for participation in both
studies was the written informed consent of hospitals
and mothers.

Recruitment

Hospitals
In SuSe I, a random sample of 360 hospitals was invited
from the total of German hospitals (n 1120) in a randomised
sequence, while all hospitals (n 712) were invited in
SuSe II. In both studies, the chief physicians were invited
by postal letter. In case of missing feedback, hospitals were
reminded with phone calls (SuSe Iþ II) and additionally by
fax and a video invitation from the study head (SuSe II).

In both studies, the ward staff filled out a ‘hospital’ ques-
tionnaire about their breast-feeding promotion and support
practices and supported the recruitment of mothers for the
follow-up survey. The chief physicians were requested to
name a responsible person at the maternity ward as contact
person for the study team. Within a 3-month window
(SuSe I: March–May 1997, SuSe II: January–March 2018),
each participating hospital was allocated to a pre-specified
2-week period for recruitment of mothers and parallel
questionnaire completion.

As a recognition of their participation, hospitals in SuSe I
received brochures on breast-feeding and infant nutrition
published by the Research Institute of Child Nutrition. In
SuSe II, they were offered an in-house training on infant
feeding or on pregnancy lifestyle provided by the
German ‘Healthy Start – Young Family Network’ at the
Federal Centre for Nutrition (BZfE)(26).

Mother–infant pairs
During the recruitment period, the hospital ward staff was
requested to document selected basic information of all births
consecutively with documentation forms (SuSe I: n 4352;
SuSe II: n 3810). Inclusion criteria were a healthy, full-term
newborn (birth weight≥ 2500 g, gestational age≥ 37 weeks,
no admittance to a neonatal intensive care unit) and sufficient
maternal knowledge of the German language as assessed by
the staff, the existence of a telephone (SuSe I) and internet
access as well as an email address (SuSe II). Written study
information including a consent form was handed out to
mothers meeting the inclusion criteria on the ward (SuSe I:
n 3294; SuSe II: n 2831). Written consents were collected
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by the staff and sent to the study team or sent by the mothers
after they left the hospital (SuSe I:n 1851; SuSe II:n 1168). As
a reward for their participation, mothers in SuSe I received a
brochure with recommendations for child nutrition. They
were not informed about this reward in advance but received
the information with a letter of thanks upon receipt of the last
questionnaire 12 months postpartum (pp). Mothers in SuSe II
received healthmessages via email during the first year of life,
a financial compensation of 30 euros and a brochurewith rec-
ommendations for child nutrition at the end of the survey.
Mothers in SuSe II were informed at the time of recruitment
about these rewards to appeal in particular tomothers difficult
to motivate for participation in trials.

Data collection

Questionnaires
The hospital questionnaire mainly inquired about breast-
feeding support practices based on the WHO and UNICEF
Ten Step programme, modified for Germany(13,14,18). The
steps were not directly named in the questions, for example,
‘Do you have policies for breast-feeding promotion on the
ward?’ (answer options: yes/no), ‘Inwhat formdo the policies
on breast-feeding promotion exist?’ (answer options: written
policies/verbal agreements). For several steps, specifications
were modified in SuSe II to increase the actual relevance of
the answers (see results). In addition, characteristics of the
hospital, for example, numbers of births in the last year, cer-
tified as ‘baby-friendly’ by the WHO/UNICEF BFHI were col-
lected from hospitals.

The survey tools for hospitals (hospital questionnaire,
documentation form) were tested in both studies in a pilot
study in large local hospitals.

During the follow-up survey in both studies, mothers were
asked at the infant’s age of 2 weeks and 2, 4, 6 and 12 months
and in addition at the age of 9 months in SuSe I. In SuSe I, the
2-week assessment was carried out by phone 12 to 16 d pp
and the following five assessments by 1-page postal dietary
records with a deadline of 2 weeks (± 2 to 4 d). In SuSe II,
assessments were web-based, that is, questionnaires were
sent by email. Within the first 2 weeks, an additional phone
call was planned tomotivate themothers to participate; about
200mothers were reached by phone. Themothers had a time
frame of 4 weeks to answer the first four questionnaires
(2 weeks, and 2, 4 and 6months). In both studies, the 2-week
questionnaire assessed the infant feeding practices retrospec-
tively during hospital stay and at discharge and the infant’s
diet at present. Additionally, maternal characteristics were
assessed at this point. The four follow-up questionnaires on
current infant nutrition after the age of 2weekswere the same
until the age of 12 months. For answering the last question-
naire, a general deadline was set 3 weeks after the last ques-
tionnaire was sent. A more detailed assessment of infant
feeding except breast-feeding was possible with the web-
based version of the SuSe II tool. In case, the breast-feeding
status had changed since the previous questionnaire by

adding other fluids or food, mothers were asked in a separate
short ‘weaning’ questionnaire about their reasons for addi-
tional feeding other than breast-feeding and about the total
duration of exclusive and total breast-feeding. The dietary
reporting referred to the current nutrition, for example,
‘How many breastmilk feedings does your child receive?’
(answer options: during the day/night: none, 1, 2, 3, 4 or
more), ‘Does your child receive additional liquids (juice,
water, tea, other)?’ (answer options: yes/no).

The maternal questionnaires were tested in local pilot
studies with mothers recruited in a paediatric practice in
SuSe I and in hospitals in SuSe II. In SuSe I, each incoming
questionnaire was checked for completeness, and implau-
sible or missing information was clarified by telephone
inquiries. In SuSe II, the pilot study focused on testing
the functioning of the online tool, since the comprehensi-
bility of the questions had already been tested in SuSe I.

Assessment of breast-feeding
For the dietary questions, mostly pre-specified answers had
to be selected. Initially, mothers reported the number of
meals at daytime and nighttime for breastmilk, allowing
for defining breast-feeding ‘yes’ or ‘no’. Subsequently,
other milk feedings (e.g. formula and cow’s milk), non-milk
fluids (e.g. water, tea, and juice) and other liquids (e.g.
plant drinks) or (semi-)solids (complementary feeding,
‘Beikost’) given to the infant had to be indicated. These
specifications allowed to define the infant feeding category
according to the definitions given by WHO(16,17) and for
Germany(19) (Table 1).

Data presentation
Data analysis was performed using the IBM® SPSS® Statistics
Version 25.0 software package for Windows 2016 (IBM
Corp.). Percentages for categorical variables or frequencies
for continuous variables were used for data description. To
determine differences between characteristics of participants,
the exact test according to Fisher for categorical data and the
Mann–Whitney U test for non-normally distributed continu-
ous data were used. P-values<0·05 (two-sided) were consid-
ered to be significant. Continuous datawere tested for normal
distribution using the Kolmogorov–Smirnov test.

Results

Recruitment of hospitals and mother–infant pairs
An overview of the recruitment and the samples of hospitals
and mothers in both studies is shown in Fig. 1. In 2017
(SuSe II), not only was the number of hospitals in
Germany smaller, but also the participation rate of the hospi-
tals was lower than in 1997 (SuSe I) (15·8 % v. 51·3 %) and less
deliveries were recorded during the recruitment periods. In
both studies, about half of the reasons for exclusion concern-
ing the infant (birth weight< 2500 g, gestational age< 37
weeks and admittance to a newborn intensive care unit)
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and the other half concerned themother (no sufficient knowl-
edge of the German language, no telephone (SuSe Iþ II), no
internet access and no email address (SuSe II)). In SuSe I,
1·7 % of mother–infant pairs could not be enrolled in the
study due to a delayed arrival of their consent forms at the
study centre. The participation rate of the mothers was lower
in SuSe II compared to SuSe I (34·0 % v. 52·1 %), but in both
studies, about 90% of participating mothers attended the
follow-up until the last survey 12 months pp.

Hospitals

Hospital characteristics
Themajority of hospitals in SuSe IIwere academic,whilemost
hospitals in SuSe I were operated by public institutions
(Table 2). The mean number of births per hospital per year
and the percentage of caesarean sections were almost twice
as high in SuSe II compared to SuSe I. In both studies, a similar
number ofmaternity bedswere available on theward, but the
averagehospital staywas 2d shorter in SuSe II. Thenumber of
hospitals certified as ‘baby-friendly’ and the availability of lac-
tation consultants on the wards increased considerably over
the last 20 years, while the availability ofmidwiveswas similar
in both studies. In comparison with the respective reference
group of all German hospitals, both study samples did not dif-
fer with regard to the annual birth rate(27,28) and regional dis-
tribution between the former politically separated parts of
Eastern and Western Germany.

Breast-feeding promotion and support in hospitals
The recommendations of the Ten Steps were implemented
to a varying extent by the hospitals in both studies
(Table 3), ranging between 9·7 and 96·0 % of hospitals in
SuSe I and 47·7 and 98·2 % in SuSe II. In SuSe II, more than
90 % of the hospitals gave mothers breast-feeding instruc-
tions and documented them (Step 5), stated that most
mothers practised 24-h rooming-in (Step 7) and encour-
aged breast-feeding on demand or at least 8–10 times
within 24 h without a fixed schedule (Step 8). Hospitals
in SuSe II implemented seven steps to a greater extent than
hospitals in SuSe I. Great improvements in the last 20 years

were mainly observed in structural characteristics such as
Step 1 (written breast-feeding policy (and breast-feeding
coordinator)), Step 2 (regular training of health care staff),
Step 5 (breast-feeding instruction and documentation) and
Step 9 (alternative feeding methods). There was a deterio-
ration compared to SuSe I in Step 3 (breast-feeding infor-
mation) and Step 4 (first initiation of breast-feeding).
Step 10 (breast-feeding support group) remained at a sim-
ilar level. The response options for Step 1 and 8 were
updated to the recent German recommendations. For
Step 1, in addition to the written breast-feeding policies
in SuSe I, a breast-feeding coordinator on the ward had
to be present in SuSe II. For Step 8 (breast-feeding on
demand), additional options (at least 8/10 times per 24 h
without a fixed schedule) were provided. For Steps 3
and 7, hospitals in SuSe II had a single answer option in
contrast to multiple choices in SuSe I. Initiation of breast-
feeding (Step 4) was asked separately by type of delivery
in SuSe II and uniform in SuSe I. Hospitals in SuSe II
received a positive rating only if they enabled initiation
within the first hour of life for both types of deliveries.

Mother–infant pairs

Characteristics
Characteristics of participating mother–infant pairs of both
studies are presented in Table 4. Mothers in the recent study
were on average older and better educated than mothers in
the previous study. With regard to the mode of delivery,
the rate of caesarean section approximately doubled; the
average length of hospital stay, however, was about 2 d
shorter. There were no differences in the infant characteristics
gender andbirthweight. Compared tomothers eligible to par-
ticipate, actual participating mothers in both studies were
older, had a higher school education and were more often
German citizens. Compared tonational statistics, studypartici-
pants (SuSe II) were older (35–39 years: 29·1% v. 20·2 %) and
better educated (higher secondary education: 65·5 % v.
43·5 %), and their postnatal stay in the hospital was longer
(3–6 d: 81·5 % v. 67·6%), but the rate of caesarean section
was higher (31·3% v. 24·7 %)(29,30).

Table 1 Definitions of infant feeding categories given by WHO(16,17) and Germany (G)(19) applied in the SuSe studies

Term Definition

Exclusive breast-feeding WHO,G No liquids or solids other than breastmilk/human milk (except
medicine/vitamin/mineral drops or syrups)

Predominant breast-feeding WHO,G Exclusive breast-feeding including the administration of water
and water-based drinks*

Full breast-feeding WHO,G Exclusive and predominant breast-feeding
‘Zwiemilch’ G Breastmilk and formula (and/or other non-human milk)
Complementary/partial breast-feeding WHO, G Breastmilk and any (semi-)solid food and/or liquid including

formula and/or other non-human milk
Any breast-feeding WHO,G Any breastmilk
No breast-feeding G Non-human milk/formula and/or ‘Beikost’†

*Including fruit juice and tea.
†Including all foods and fluids other than breastmilk and formula.
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Breast-feeding prevalence
In SuSe II, 96·6 % of mothers tried to breastfeed after birth,
while 90·8 % of mothers tried in SuSe I (data not shown).
The rates for exclusive breast-feeding at discharge were sim-
ilar in both study samples, but thereafter higher in SuSe II than
in SuSe I until 6months pp (Table 5). In the second half of the
first year of life, moremothers continued breast-feeding in the

recent study with 78% (41%) for any breast-feeding at 6
(12) months pp compared to 48% (13%) in the previous
study. Predominant breast-feeding (breastmilk plus water,
tea or fruit juice) played a subordinate role in SuSe II, but
breast-feeding plus non-human milk (‘Zwiemilch’) was prac-
tised more frequently. With the introduction of complemen-
tary foods after the end of the fourth month pp, exclusive or

2017–19 (SuSe II)

Invitation of all German 
maternity hospitals

n 712

Agreed to participate
n 124 (17.9 %)

Participated in the 
recruitment of mothers

n 177 (51.3 %)

n 1717 (52.1 %)
Participated 2 weeks pp

Total deliveries in 
recruitment period

n 4352

Invitation of a random sample
of German maternity hospitals

n 360 (out of 1120)

Agreed to participate
n 177 (51.3 %)

Participated in the 
recruitment of mothers

n 109 (15.8 %)

1997–98 (SuSe I)

Total deliveries in 
recruitment period

n 3810

Eligible sample 
n 3294 (100 %)

Eligible sample 
n 2831 (100 %)

Eligible sample 
n 345 (100 %)

Eligible sample 
n 692 (100 %)

Participated 2 weeks pp
n 962 (34.0 %)

Maternity hospitals

Mother -infant pairs

Not participated in the 
recruitment of mothers   
n 0                  n 15

Written consent
n 1851 (56.2 %)

Written consent
n 1168 (41.3 %)

2             4             6            9        12 months pp 2                4                6             12 months pp

n:  1586      1591       1586      1568   1540 n:  865           838            835          869

%: 92.4       92.7        92.4       91.3    89.7 %: 89.9          87.1           86.8         90.3

Follow-up
n 1717 (100 %)

Follow-up
n 962 (100 %)

Declined to participate
n 168            n 568

Closed
n 15               n 20

Missing hospital 
questionnaire

n 2                  n 0

Excluded
n 1058          n 979

Participants not reachable or 
questionnaire incomplete

n 134         n 206

Participation not confirmed
n 1443         n 1663

Fig. 1 Flowchart of recruitment and participation in 1997–1998 (SuSe I) and 2017–2019 (SuSe II); pp, postpartum
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full breast-feeding was replaced by partial breast-feeding in
both studies. The rate of mothers who did not breastfeed
was about half as high during the first year of life in SuSe II
compared to SuSe I.

Discussion

The two breast-feeding studies, SuSe I and SuSe II, point to
an improvement in breast-feeding in Germany over the last
20 years. Since the participation rates of hospitals and
mothers were lower in SuSe II compared to SuSe I, it is
not possible to distinguish between the potential roles of
sample selection or breast-feeding promotion activities
for the overall favourable development.

Study design
SuSe I was the first nationwide survey collecting data on
breast-feeding promotion in hospitals and prospectively
assessing breast-feeding and infant nutrition in the first year
of life in Germany. The repetition using a similar study
design 20 years later provided an insight into the develop-
ment of breast-feeding over time. By starting data collection

at birth, the breast-feeding continuum from hospital care to
family practicewas covered. Combinedwith data onmater-
nal characteristics and attitudes, determinants of breast-
feeding could be identified which can serve as a starting
point for a tailored breast-feeding support.

The surveys are based on international definitions and
recommendations(13,14,16,17), enabling a comparison of
results on an international level. The long-term participa-
tion rate of about 90 % in both studies indicates sustained
high interest of mothers and the suitability of the study
design. The prospective assessment minimised recall bias.
In SuSe II, the online approach enabled mothers to answer
questionnaires within about 15 min, bypassing the postal
mail and eliminating the risk of interviewer bias that might
have existed during the phone interviews in SuSe I. On the
other hand, no queries could be asked during the online
survey in case of problems in understanding the questions.
In addition, the study design did not allow for verification of
the information provided by mothers and hospital staff.

Participation
A weakness of both studies, in particular of SuSe II, is the
low response rate of hospitals and mothers. In both

Table 2 Hospital characteristics in 1997–1998 (SuSe I) and 2017–2019 (SuSe II)

Hospital characteristics

1997–1998 SuSe I 2017–2019 SuSe II

n 175† n 109† P-value*

Hospital category (%)‡
Public 44·0 34·9 0·137
Confessional 38·3 16·5 <0·001
Academic 20·6 62·4 <0·001
Private n.a. 19·3 1

Births per year (no.)§,‖ 579·0 978·0 <0·001
400·0–826·5 624·5–1520·5

Birth categories per year (%)§ <0·001
≤ 500 41·8 14·7
501–1000 44·1 36·7
> 1000 14·1 48·6

Deliveries per assessment period (no.)‖ 21·0 29·0 0·003
14·0–32·3 14·0–50·0

Maternity beds (no.)‖ 18·0 20·0 0·035
13·0–24·0 15·0–26·0

Caesarean section (%)§,‖ 15·0 30·0 <0·001
13·0–19·1 25·0–34·0

Hospital stay (days)§,‖ 5·3 3·0 <0·001
5·0–6·0 3·0–4·0

Availability on the ward (%)
Midwives 75·9 75·2 1
Lactation consultants 15·1 91·7 <0·001

Certified as baby-friendly (%) 1·3 25·7 <0·001

n.a., not asked.
*Fisher’s exact test for categorical variables, Mann–Whitney U test for non-normally distributed continuous variables; P values <0·05 were considered to be significant.
†SuSe I: n 177 for births/birth categories per year; n 174 for deliveries per assessment period; n 171 for number of maternity beds; n 170 for days of hospital stay; n 166 for
caesarean section; n 174 (172) for the availability of midwives (lactation consultant) on the ward; SuSe II: n 107 for deliveries per assessment period.
‡Multiple answers possible.
§In 1996 for SuSe I; in 2016 for SuSe II.
‖Median and 25th–75th interquartile range.
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Table 3 Breast-feeding promotion and support in hospitals according to WHO(13,14) and German (G)(18) recommendations and as applied in
the SuSe studies

WHO
step Recommendations

SuSe I 175
hospitals (%)

SuSe II 109
hospitals (%)

1 Have a written breast-feeding policy that is routinely communicated to all health care staff
(WHO, 1989)

Have a written infant feeding policy that is routinely communicated to staff and parents
(WHO, 2018)

Have a written breast-feeding policy and a breast-feeding coordinator (G)
Have a written breast-feeding policy (SuSe I)* and a breast-feeding coordinator
(SuSe II)*

33·1 66·1

2 Train all health care staff in skills necessary to implement this policy (WHO, 1989)
Ensure that staff have sufficient knowledge, competence and skills to support breast-feeding
(WHO, 2018)

Train all health care staff in theory and practice to implement the guidelines for the promotion
of breast-feeding (G)

Train health care staff on breast-feeding promotion more than once a year
(SuSe IþSuSe II)*

24·0 47·7

3 Train all health care staff in skills necessary to implement this policy (WHO, 1989)
Ensure that staff have sufficient knowledge, competence and skills to support breast-feeding
(WHO, 2018)

Train all health care staff in theory and practice to implement the guidelines for the promotion
of breast-feeding (G)

Inform all pregnant women about breast-feeding (SuSe IþSuSe II)*,† 86·9 48·6
4 Help mothers to initiate breast-feeding within a half hour of birth (WHO, 1989)

Facilitate immediate and uninterrupted skin-to-skin contact and support mothers to initiate
breast-feeding as soon as possible after birth (WHO, 2018)

Early initiation – if possible within the first hour of life (G)
Enable the first initiation of breast-feeding within the first hour of life
(SuSe IþSuSe II)*,‡

93·7 52·3

5 Show mothers how to breastfeed and how to maintain lactation even if they should be
separated from their infants (WHO, 1989)

Support mothers to initiate and maintain breast-feeding and manage common difficulties
(WHO, 2018)

Show mothers how to breastfeed their child and to maintain milk production, even if
separated from their child (G)

Give mothers breast-feeding instructions and record the instructions in the care
documentation (SuSe Iþ SuSe II)*

54·3 93·6

6 Give newborn infants no food or drink other than breastmilk, unless medically indicated
(WHO, 1989)

Do not provide breastfed newborns any food or fluids other than breastmilk, unless medically
indicated (WHO, 2018)

Additional feeding if medically indicated (G)
Additional feeding if medically indicated (SuSe IþSuSe II)* 58·9 70·6

7 Practise rooming-in – allow mothers and infants to remain together – 24 h a day (WHO,
1989)

Enable mothers and their infants to remain together and to practise rooming-in 24 h a day
(WHO, 2018)

Support mother–child unity – enable 24-h rooming-in (G)
Most mothers and infants remain together day and night (SuSe IþSuSe II)*,† 10·3 95·4

8 Encourage breast-feeding on demand (WHO, 1989)
Support mothers to recognise and respond to their infants’ cues for feeding (WHO, 2018)
Breast-feeding on demand – breast-feeding should be made possible and encouraged as
needed (G)

Encourage breast-feeding on demand (SuSe I)* or at least 8–10 times within 24 h with-
out a fixed schedule (SuSe II)*

96·0 98·2

9 Give no artificial teats or pacifier to breast-feeding infants (WHO, 1989)
Counsel mothers on the use and risks of feeding bottles, teats and pacifiers (WHO, 2018)
Alternative feeding methods (e.g. cup, finger and spoon feeding) should be shown (G)
Use of alternative feeding methods such as cup, spoon or finger feeding if needed
(SuSe Iþ SuSe II)*

9·7 51·4

10 Foster the establishment of breast-feeding support groups and refer mothers to them on
discharge from the hospital or clinic (WHO, 1989)

Coordinate discharge so that parents and their infants have timely access to ongoing support
and care (WHO, 2018)

Encourage the establishment of breast-feeding groups and provide mothers contact
information at discharge (G)

Refer mothers to a breast-feeding support group on discharge (SuSe IþSuSe II)* 60·3 58·7

Italic: Breast-feeding promotion and support in hospitals according to German recommendations. Bold italic: Breast-feeding promotion and support in hospitals applied in the
SuSe studies.
*SuSe I: assessment in 1997; SuSe II: assessment in 2018.
†Multiple answers possible in SuSe I, single choice in SuSe II.
‡Not separated by type of delivery in SuSe I, separated by type of delivery in SuSe II and positive rated, if fulfilled for both.
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studies, better educated mothers known to be more
likely to initiate and maintain breast-feeding were over-
represented(31). The hospital sample in the SuSe II study
comprised relatively more baby-friendly hospitals

(25·7 % v. approx. 15 % currently in Germany)(32).
Therefore, the risk of a selection bias towards an over-
estimation of the breast-feeding friendliness in
Germany cannot be excluded.

Table 4 Characteristics of mother–infant pairs in 1997–1998 (SuSe I) and 2017–2019 (SuSe II)

Maternal characteristics

1997–1998 SuSe I 2017–2019 SuSe II

n 1717† n 962† P-value*

Age (years)‡ 30·0 27·0–33·0 33·0 30·0–36·0 <0·001
Nationality (%) 0·098
German 92·9 91·1
Other 7·1 8·9

Education (%) <0·001
Higher secondary 30·9 65·5
Secondary 49·0 26·8
Basic þ other 20·1 7·6

Parity (%) 0·090
Primipara 46·3 49·8
Multipara 53·7 50·2

Breastfed previous child (%) 0·186
Yes 85·8 88·4
No 14·2 11·6

Hospital stay (days)‡,§ 5·0 5·0–6·0 3·0 3·0–4·0 <0·001
Delivery (%) <0·001
Vaginal incl. OP 83·1 68·7
Caesarean section 16·9 31·3

Infant characteristics

Gender (%) 0·717
Female 49·2 49·9
Male 50·8 50·1

Birth weight (g)‡ 3450·0 3150·0–3757·5 3470·0 3197·5–3760·0 0·289

*Fisher’s exact test for categorical variables, Mann–Whitney U test for non-normally distributed continuous variables; P values <0·05 were considered to be significant.
†SuSe I: n 1715 for nationality, n 1706 for school education, n 1716 for parity, n 920 for breastfed previous child and n 1665 for hospital stay (days); SuSe II: n 959 for age, n 955
for school education, n 483 for breastfed previous child and n 940 for hospital stay (days).
‡Median and 25th–75th interquartile range.
§Outpatient births excluded.

Table 5 Breast-feeding prevalence for different feeding categories during the first year of life in 1997–1998 (SuSe I) and 2017–2019 (SuSe II)
(% of all infants*)

Age of infants (months postpartum)

Discharge† 0·5‡ 2‡ 4 6 12

Feeding categories 1997–1998 – SuSe I

Exclusive breast-feeding 73 60 42 33 10 –
Predominant breast-feeding 5 15 17 11 3 <1
Full breast-feeding 78 75 59 44 13 <1
Partial breast-feeding (thereof ‘Zwiemilch’) 8 (8) 10 (10) 11 (11) 15 (7) 35 (<1) 13
Any breast-feeding 86 85 70 59 48 13
No breast-feeding 12 15 30 41 52 87

Feeding categories 2017–2019 – SuSe II

Exclusive breast-feeding 74 72 68 57 9 –
Predominant breast-feeding 3§ 3 4 4 3 –
Full breast-feeding 77 75 72 61 12 –
Partial breast-feeding (thereof ‘Zwiemilch’) 17 (17) 18 (18) 18 (18) 22 (12) 66 (1) 41
Any breast-feeding 94 93 90 83 78 41
No breast-feeding 6 8 11 17 22 59

*1997–1998: n 1717 at discharge and 0.5 months; n 1540–1717 2, 4, 6 and 12 months pp; 2017–2019: n 962 at discharge and 0.5 months; n 835–869 at 2, 4, 6 and 12 months pp.
†Median: 1997–1998: 5 d after birth, 2% missing (outpatient birth); 2017–2019: 3 d after birth, 0.8 % missing (outpatient birth).
‡Deviations in SuSe II due to rounding.
§Breastmilk and other liquids including formula.
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For hospitals, the additional workload of recruiting
mothers could have been a main reason for the low partici-
pation rate. The additional work was limited to 2 weeks,
working hours remained without compensation to the hos-
pitals. In SuSe II, increased time and budget constrains in
hospitals may have further tightened the options to partici-
pate in a research study(33).

Formothers, a reason for the lowerparticipation rate in SuSe
II could be the shortened hospital stay from 5 d (SuSe I) to 3 d
(SuSe II). Due to the intense documentation and information
requirements as part of routine care, there may not have been
enough time for mothers to think thoroughly about their par-
ticipation in the study. Whether the incentives for mothers in
SuSe II increased their willingness to participate could not be
analysed with the available data.

The decline in the response rate in the mother–infant
cohorts from 52·1 % in SuSe I (1997–1998) to 34·0 % in
SuSe II (2017–2019) is comparable to the German nation-
wide survey on the health of children and adolescents
(KiGGS) with a response rate of 66·6 % in the baseline
survey (2003–2006) and 38·8 % and 40·1 % in waves 1
(2009–2012) and 2 (2014–2017), respectively(34–36). In
two regional studies in Ulm (Germany), response rates
also declined from of 67 % (2000–2001) to 49 % (2012–
2013)(37). The Norwegian Mother and Child Cohort
Study (1999–2006) and the Swiss Infant Feeding Study
(2014) with 43·5 % and 40 % had similar response rates
as our study(38,39). Thus, the SuSe studies seem to reflect
the general decline in willingness to participate in health-
related surveys over the past decades(40,41).

Breast-feeding promotion and support in
hospitals
Hospitals in SuSe II implemented 7 of the 10 Steps of the
WHO breast-feeding promotion to a greater extent than
hospitals in SuSe I (Steps 1, 2, 5, 6, 7, 8 and 9). The lower
figures in SuSe II for Steps 3 and 4 are due to modified
response options in the questionnaire. For Step 3 (breast-
feeding information), the response mode was changed
from multiple answers to a single one to reduce the prob-
ability of a socially desired answer. In Step 4 (first initiation
of breast-feeding), the requirements for a positive evalu-
ation had to be met for both types of delivery. In addition,
the rate of deliveries by caesarean section was higher in
SuSe II (30·0 % v. 15·0 %) and theses deliveries are usually
associated with later initiation of breast-feeding(42). Steps 5
(breast-feeding instruction and documentation), 7 (24-h
rooming-in) and 8 (breast-feeding on demand) were the
best implemented steps in SuSe II, similar to a small hospital
survey in the USA published in 2012(43).

Even though only 25·7 % of participating hospitals in
SuSe II were certified as baby-friendly, the implementation
rate of the respective recommendations was relatively high
in our total sample. Positive effects of WHO/UNICEF certif-
ication on breast-feeding outcomes were shown in a

systematic review(15) but may differ in individual stud-
ies(44,45). A described dose–response relationship between
the number of steps to which women remembered being
exposed to and the probability of improved breast-feeding
outcomes(15) suggests that even non-certified hospitals with
a high level of commitment can provide good breast-feeding
promotion, as seems to be the case in the SuSe studies.

Breast-feeding prevalence
With more than 90 %, the rates of mothers in the SuSe stud-
ies who tried to breastfeed are in the upper range for breast-
feeding initiation in national (72–97 %) and European
(56–98 %) comparison(46,47). However, we cannot rule
out the possibility that mothers not willing to breastfeed
were left out in the recruitment by the hospital staff. The
prospective comparison between the SuSe studies showed
higher rates of exclusive breast-feeding and ‘Zwiemilch’
feeding (breast-feeding þ non-human milk) until the end
of the fourth month pp and any breast-feeding throughout
the first year of life in SuSe II.

In a systematic review on breast-feeding data in
Germany including 35 single, heterogeneous studies on
births between 1990 and 2012, it was not possible to iden-
tify clear trends(46). The SuSe II data range in the upper and
middle fields for any breast-feeding between 2 and
6 months and were lower for full breast-feeding 6 months
pp compared to the review(46). A significant decline in
breast-feeding rates within the first 2 months of life
described in the review(46) was also observed in SuSe I
but diminished in SuSe II.

Slight increases in the percentage of women who partially
breastfed or breastfed at all at 6 months were observed in two
local studies during 1990–2013(48) and 2001–2013(37). In con-
trast, between 2001–2014, the retrospective nationwide
KiGGS study showed a tendency towards a stabilisation of
the duration of any and full breast-feeding and a decrease
in full breast-feeding duration between 2009/2010–2013/
2014(49). In the latest KiGGS assessment 2013/2014(49), any
breast-feeding rates at 6 months (55·9 %) and 12 months
(20·3 %) were lower than in SuSe II (78% and 41%, respec-
tively). No breast-feeding data closer to the SuSe II period are
available in Germany.

Among eleven selected European countries, the rates
for any breast-feeding in the SuSe II study range among
the high level countries, for example, the rates for any
breast-feeding until 6 months pp were 71 % in Norway,
61 % in Sweden and 52 % in Switzerland(47). In contrast,
the rate for exclusive breast-feeding at 6 months in the
SuSe II study is even lower than in general in the WHO
European region (9 % and 25 %, respectively)(50). The
decline of exclusive breast-feeding rates between 4 and
6 months pp in SuSe I and II can be explained by the intro-
duction of complementary foods between 4 and 6 months
after birth which has been recommended in Germany for
more than 20 years(51).
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General interpretation
The comparison of the SuSe studies points to an improve-
ment of breast-feeding promotion and support in hospitals
and breast-feeding prevalence during the last 20 years.
Slight positive trends, as described in other repeated stud-
ies in Germany(37,46,48) within almost the same time period,
may have become particularly clear in SuSe II as the most
recent study.

Hospital environment
Between2001 and2017, the number of certifiedbaby-friendly
hospitals increased from 6 to 108 in Germany(32) but is still
lower than in neighbouring Switzerland (approx. 15% v.
30%, respectively)(52). While in SuSe I only 15% of the hos-
pitals had lactation consultants on the ward, the proportion in
SuSe II was over 90%. In addition to their medical qualifica-
tion, lactation consultants receive a comprehensive training
on breast-feeding and are represented almost nationwide in
Germany(53). Structural efforts, for example, in staff training,
support the hypothesis that recent changes in the hospital
landscape towards more specialisation and quality improve-
mentmight havemade hospitalsmore breast-feeding-friendly
over time, although certain structural everyday conditions
such as documentation requirements and shorter hospital
stays might still hamper effective breast-feeding promotion.

Structural innovations
New federal regulationsonparental benefits andparental leave
as well as on maternity protection became effective between
2015 and 2017(54,55), and all of them are discussed to be posi-
tively associated with breast-feeding duration(56–58). In parallel,
regulations targeting the support of families with low income
and in stressful family situations started in 2007(59).

Information campaigns
The long-established free distribution of leaflets with prac-
tical breast-feeding recommendations for mothers and hos-
pital staff by the NSK has recently been strengthened by the
multimedia information campaigns of the ‘Healthy Start –
Young Family Network’, launched by the German
Federal Ministry of Food and Agriculture and the Federal
Ministry of Health in 2009, disseminating easy-to-under-
stand recommendations on infant feeding with a special
focus on breast-feeding(60).

Since the SuSe studies were conducted 20 years apart, it
is neither possible to determine when the increase in
breast-feeding friendliness occurred within the 20 years
period nor can the positive effects on breast-feeding be
attributed to individual direct or indirect measures of
increased breast-feeding friendliness.

Perspective
There is still a considerable potential to improve breast-feeding
in Germany. In the international research project ‘Becoming
Breastfeeding Friendly’(61,62), which systematically evaluated

breast-feeding promotion in Germany in 2017–2019(63), a
moderate score was achieved (1·7 out of 3·0 points)(64). The
conclusions of the project strengthen the need of a multilevel
breast-feeding monitoring system in Germany(65). Prospective
studies like SuSe are urgently warranted. To ensure compari-
sons of the results over time, the design and the use of the
international definitions should be maintained but comple-
mented by other study designs that could help to better cover
the social diversity of the population. To fulfil the monitoring
requirements and allow a timely reaction in breast-feeding pro-
motion measures, the repetitions should be scheduled in
shorter intervals(11,65).

Conclusion

SuSe II shows an improvement of breast-feeding promotion
in hospitals and of breast-feeding prevalence during the first
year of life in Germany compared to the SuSe I study 20 years
earlier. Since the participation rates of hospitals and mothers
were lower in SuSe II compared to SuSe I, it is not possible to
disentangle the potential roles of sample selection or breast-
feeding promotion activities for the overall favourable devel-
opment. In the future, the comprehensive SuSe survey design
should be complemented by other approaches to better
reflect the diversity of hospitals and mothers for targeted
breast-feeding promotion, including increased resources for
researchers and hospitals for effective maternal recruitment,
particularly given today’s short stay on maternity wards.
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