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Abstract

Breastfeeding promotion and support in hospitals is expected to have a positive im-

pact on maternal breastfeeding outcomes. The objective of this study is to examine

the association between breastfeeding promotion in maternity hospitals in Germany

and exclusive breastfeeding (EBF) rates during the first 4 months. Thus, a nationwide

cross‐sectional web‐based survey of breastfeeding promotion was conducted in

103 hospitals. Mother–infant pairs (n = 962) were recruited at these hospitals for a

prospective web‐based survey of breastfeeding status at five‐time points, that is,

during a hospital stay, at discharge as well as after 0.5, 2, and 4 months. The hospital

analysis was based on the “10 Steps to Successful Breastfeeding” of theWorld Health

Organization and the United Nations Children's Fund, adapted for Germany. Their

degree of implementation was stratified by a breastfeeding promotion index (BPI) as

low (≤5 steps), medium (6–8 steps), and high (≥9 steps). The association between the

BPI and the odds of EBF at each of the five‐time points was estimated by multivariable

regression models, adjusting for various maternal factors. At all time points, the pro-

portion of EBF among mothers from high BPI hospitals exceeded the proportion of

those from medium or low BPI hospitals. A high BPI was associated with higher odds

of EBF during the hospital stay and at discharge, while maternal factors for EBF such

as breastfeeding experience and no early use of a pacifier persisted beyond. The high

commitment of hospitals and tailored support of mothers is essential for EBF.
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breastfeeding determinants, breastfeeding duration, breastfeeding promotion, exclusive
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1 | INTRODUCTION

Breastmilk is the gold standard for infant nutrition due to its unique

nutritional composition along with a multitude of bioactive sub-

stances (Ballard & Morrow, 2013). Breastfeeding provides infants

with short‐ and long‐term protection against various diseases, de-

pending in part on the intensity and duration of breastfeeding (Horta

et al., 2013; Victora et al., 2016). It also offers short‐ and long‐term

health benefits to mothers (Victora et al., 2016) and, in addition,

breastfeeding is practical.
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Exclusive breastfeeding (EBF) is recommended for the first 6

months of life, followed by partial breastfeeding along with age‐

appropriate complementary feeding (Agostoni et al., 2009; Koletzko

et al., 2013; World Health Organisation [WHO] & United Nations

Children's Fund [UNICEF], 1990, 2003).

In 1989, theWHO and UNICEF announced a list of interventions

called the “Ten Steps to Successful Breastfeeding” (10 steps) to

protect, promote, and support breastfeeding in facilities providing

maternity and newborn services worldwide (WHO] & UNICEF, 1989).

In 2018, an updated implementation guideline was published (WHO

& UNICEF, 2018). Implementing the 10 Steps is supposed to sig-

nificantly improve breastfeeding rates (WHO & UNICEF, 2018).

In addition to breastfeeding promotion and support in the

hospital, breastfeeding success also depends on a variety of de-

mographic, psychological, biomedical, and environmental determi-

nants that can play a role, both, pre‐ and postnatally (Yngve &

Sjöström, 2001).

Although most mothers initiate breastfeeding, they often

breastfeed shorter than recommended (Victora et al., 2016). In

Germany, breastfeeding rates have improved over the last 20 years

as shown by the two nationwide studies on breastfeeding and infant

nutrition named “SuSe,” conducted in 1997–1998 (SuSe I) (Dulon

et al., 2003; Kersting & Dulon, 2002) and in 2017–2019 (SuSe II)

(Hockamp et al., 2021). In SuSe II, rates for EBF were about 73%

during the first 2 weeks after birth, decreased to 68% by 2 months,

and then sharply from 57% to 9% between 4 and 6 months (Hockamp

et al., 2021), the latter period reflecting the recommended time for

introducing complementary feeding in Europe (Fewtrell et al., 2017;

Kersting, 2001). Nevertheless, the breastfeeding rates observed in

the SuSe II study, whether EBF or breastfeeding at all, were found to

be in the upper range in the 11 European countries compared in a

survey on national breastfeeding data and monitoring systems

(Theurich et al., 2019).

In view of the current relatively high level of breastfeeding in

Germany in the SuSe II compared with the SuSe I study, the objective

of the present refined analysis was to investigate to what extent and

for how long breastfeeding promotion and support in hospitals is

relevant for maternal EBF. In addition, potential demographic, psy-

chological, biomedical, and environmental determinants of breast-

feeding were considered. Breastfeeding promotion in hospitals was

evaluated based on the WHO/UNICEF and German recommenda-

tions; breastfeeding was documented repeatedly as EBF during the

first 4 months after birth.

2 | METHODS

2.1 | Study design

SuSe is the abbreviation of the German title of the study Stillen und

Säuglingsernährung (breastfeeding and infant nutrition). SuSe II

(2017–2019) followed 20 years after SuSe I, maintaining the core

structure of the study design to allow data comparison (Hockamp

et al., 2021). Thus, the SuSe II study comprises two collectives:

Maternity hospitals and mother–infant pairs recruited in the partici-

pating hospitals. A cross‐sectional survey on breastfeeding promo-

tion was conducted in the hospitals. In addition, a prospective survey

on breastfeeding and infant nutrition followed with repeated as-

sessments during the infant's first year of life, most of them during

the first 4 months. A detailed description of the study design was

published earlier (Hockamp et al., 2021), a brief overview is given

below. The study was conducted according to the guidelines laid

down in the Declaration of Helsinki and all procedures were ap-

proved by the Ethics Committee of the Medical Faculty of the Ruhr

University Bochum. Written informed consents were obtained from

hospitals and mothers.

2.2 | Study samples

In September 2017, all hospitals in Germany providing maternity

services, hereafter referred to as “hospitals,” were invited to partici-

pate by postal letter. In case of missing feedback, they were ad-

ditionally contacted by phone call, fax, and video invitation of the

study head. The hospitals were asked to complete a web‐based

questionnaire on their breastfeeding conditions and to support the

study team in recruiting mothers for the follow‐up survey. From

January to March 2018, a predefined 14‐day recruitment period was

set for each participating hospital to recruit mothers. The hospital

ward staff was requested to document selected basic information of

all births. An information letter was handed out if the following in-

clusion criteria were met: healthy, full‐term newborn (birthweight ≥

2500 g, gestational age ≥ 37 weeks, and no admission to a newborn

intensive care unit), sufficient maternal knowledge of the German

language for study participation as assessed by the staff, access to a

telephone, and the availability of an e‐mail address.

Key messages

• A high breastfeeding promotion index (BPI) favours ex-

clusive breastfeeding (EBF) in the hospital environment,

while maternal factors persisted beyond.

• Even in a country with a high level of maternal and child

care, breastfeeding promotion in hospitals plays a sig-

nificant role in the successful start of breastfeeding.

• Maternal factors, primarily breastfeeding experience and

no early use of a pacifier, were persistent and stronger

predictors of EBF than the BPI.

• The steps that need to be improved most refer to

breastfeeding information, early breastfeeding initiation,

and alternative feeding methods.

• High hospital commitment complemented by tailored,

individualised postdischarge support of mothers are cri-

tical components for sustained breastfeeding success.
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2.3 | Assessment of breastfeeding promotion

To evaluate the promotion of breastfeeding in hospitals, the hospital

questionnaire was based on the 10‐step program of the WHO/

UNICEF (2018) and the adapted recommendations for Germany

(Bundesinstitut für Risikobewertung, 2007; WHO & UNICEF, 2018).

Similar to the earlier analysis of the SuSe I study, but in a more

refined version, a breastfeeding promotion index (BPI) was gener-

ated, consisting of 10 items that covered the different areas (Dulon

et al., 2003). Each item scored 1 for practicing and 0 for not practicing

the particular step (Dulon et al., 2003).

A BPI value between 0 and 10 was achievable. Using the per-

centiles P25, P50, and P75 as cut points, the index was categorised into

low (≤5), medium (6–8), and high (≥9) levels of achievement.

2.4 | Assessment of breastfeeding

Participating mothers received an online questionnaire 2 weeks, and

2, 4, 6, and 12 months postpartum (pp). The first questionnaire as-

sessed infant nutrition at 2 weeks and, retrospectively, during the

hospital stay and at discharge. This questionnaire additionally as-

sessed maternal and infant characteristics including socio-

demographic and feeding information. The follow‐up questionnaires

on current nutrition remained the same until the age of 12 months.

This evaluation comprises the five‐time points within the first

4 months pp as the minimum recommendation for EBF duration:

during a hospital stay, at discharge, and after 0.5, 2, and 4 months.

Mothers had 4 weeks to answer the questionnaires. To assess

breastfeeding success at these time points, two groups were formed:

mothers EBF and mothers not EBF at the respective time point. EBF

was defined according to the definitions of the WHO/UNICEF

meaning the infant receives no other liquids or (semi)solids except

breastmilk; vitamins, minerals, or medicine as drops or syrups may be

added (WHO, 2008). EBF was categorised using the response options

in the maternal questionnaires as presented in Table 1. All other

feeding response options were considered as non‐EBF. Mothers who

had not tried to breastfeed were not included in the analysis.

2.5 | Statistical analysis

Categorically coded characteristics of 916 mother–infant pairs with

complete data from the first assessment 2 weeks pp were compared

with national statistics if available using the Pearson–Clopper method

to calculate exact binomial 95% confidence intervals (CIs). For further

analyses, all mother–infant pairs with complete datasets at the con-

sidered time points were included. For each time point, the differ-

ences between EBF rates among mothers who had given birth in

hospitals with high, medium, and low BPI were examined.

To assess the association of the hospital BPI with EBF success,

adjusted odds ratios and their corresponding 95% CIs were calculated

for each time point, considering potential confounding variables, that is,

potential determinants of breastfeeding success other than the BPI.

TABLE 1 Time points assessed and categorisation of exclusive breastfeeding

Time
points (pp) Question Answer options Categorisation

At hospitala Did your infant receive any additional fluids other than
breastmilk at the hospital?

1. Yes

2. No 2. → EBF

3. Don't know

At dischargea What kind of milk did your infant receive at discharge? 1. Formula only

2. Formula + breastmilk

3. Breastmilk + other fluids

4. Breastmilk only 4. → EBF

2 Weeks What does your infant receive at present? 1. Formula only

2. Formula + breastmilk

3. Breastmilk + other fluids

4. Breastmilk only 4. → EBF

2 Months How many breastmilk meals does your
infant receive? + separate questions for fluids, formula, and
solids

1. Number of servings/day formula,
fluids, and (semi‐)solid food

1. Any servings →

not EBF

4 Months 2. Number of breastmilk meals
day + night

2. No serving in
Category 1→ EBF

Abbreviations: EBF, exclusive breastfeeding; pp, postpartum.
aAssessed retrospectively 2 weeks after birth.
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Analyses were performed using multivariable binary logistic regression

with variable selection through backward elimination according to the

likelihood ratio. The target variable EBF success was coded 0 for non‐

EBF and 1 for EBF. The choice of potential confounders was based on

literature (Kohlhuber et al., 2008; Yngve & Sjöström, 2001), results

from the previous SuSe I study (Dulon et al., 2003) and an earlier basic

evaluation of SuSe II (Kersting et al., 2020). To assess effects of

breastfeeding promotion over time, model‐based probabilities for EBF

at the five‐time points were calculated, stratified for low, medium, and

high BPI, using a logistic mixed model including a random subject effect.

To investigate whether there were steps particularly associated

with EBF, each of the 10 steps was analysed with the same multi-

variable models as the BPI, but the BPI was excluded. Metric in-

dependent variables such as maternal age or the hospital size (annual

birth rate) were categorised to also consider potentially nonmonotonous

influences of the formerly metric variables on the modelled odds.

A p < 0.05 was regarded as statistically significant. Data analysis

was performed using the IBM® SPSS® Statistics Version 25.0 soft-

ware package for Windows Version 2016 (IBM Corp.) and R Version

4.0.3 (R Core Team, 2020; R Foundation for Statistical Computing).

3 | RESULTS

3.1 | Participation and inclusion

An overview of the recruitment, participation, and inclusion of hospitals

and mothers is shown in Figure 1. Of the total 692 German hospitals

invited, 109 participated and 103 recruited a total of 962 mother–infant

pairs who participated in the first assessment 2 weeks pp. Initially,

46 mother–infant pairs were excluded from the analysis, either because

they had not tried to breastfeed (n = 33) or because they had not

provided information about all the determinants to be considered in the

analyses. In addition, eight mothers were excluded for the time points in

the hospital or at discharge, because they did not know the respective

breastfeeding status. Seven mothers with an outpatient birth who re-

ported EBF at the hospital (retrospectively) and at the first assessment

(2 weeks pp) were classified as EBF at discharge, too. Thus,

916 mothers remained 2 weeks pp, when maternal characteristics and

retrospective information on infant feeding in the hospital and at dis-

charge were collected. Finally, 909mother–infant pairs were included in

the analysis of EBF in the hospital, 915 at discharge, 916 after 2 weeks,

830 after 2 months, and 804 after 4 months pp.

3.2 | Breastfeeding promotion in hospitals

The proportion of hospitals with an annual birth rate of more than

1000 births/year was higher in the hospital sample than in the total

of maternity hospitals in Germany (50.5% vs. 41.5%) (Wissenschaf-

tliche Information Milupa, 2017). The proportion of hospitals certified

“baby‐friendly” according to the WHO/UNICEF initiative “Baby‐

friendly” hospital initiative (BFHI) was higher in the study sample

compared with the reported data for Germany (26% vs. approx. 15%)

(Verein zur Unterstützung der WHO/UNICEF‐Initiative “Baby-

freundlich” BFHI e. V. Jahresbericht WHO/UNICEF‐Initiative

“Babyfreundlich,” 2017) (data not shown).

An overview of the implementation of the combined WHO/UNI-

CEF and German recommendations for breastfeeding promotion in the

hospital sample (n = 103) is presented in Table S1. The three most fre-

quently implemented steps (>93%) were Step 8 (breastfeeding on de-

mand), Step 7 (24‐h rooming‐in), and Step 5 (breastfeeding instruction and

documentation), the three least frequently implemented steps (<54%)

were Step 3 (breastfeeding information), Step 2 (regular training of health

care staff), and Step 9 (alternative feeding methods) (Table S1).

Initiation of breastfeeding within the first hour of life (Step 4) was

enabled by 54.4% of the hospitals after both, vaginal delivery and a

caesarean delivery. When specified 74 hospitals (71.8%) practiced it

after a vaginal delivery and 58 hospitals (56.3%) after a caesarean

delivery, others did not practice this step at all.

Hospitals implemented a median of seven steps (P25 = 5; P75 = 8),

with a minimum of 2 steps (1 hospital; 1.0%) and a maximum of 10

steps (9 hospitals; 8.7%) (Table S2). Between 1 and 30, mother–infant

pairs per hospital participated in the study (Table S2). Among mothers

who had given birth in a hospital with a high BPI, 95.5% (n = 236) had

stayed in certified hospitals and 4.5% (n = 11) in noncertified hospital.

3.3 | Sample characteristics of mothers and infants

The mother–infant sample was compared with national data as

available in Table 2 (Institut für Qualitätssicherung und Transparenz

im Gesundheitswesen, 2017, 2018; Statistisches Bundesamt

[Destatis], 2020). Higher proportions of SuSe II mothers were in the

older age categories, had a higher level of education, were more

often primiparous, and had a longer hospital stay compared to na-

tional data. A lower proportion had a vaginal delivery and an infant

with a birth weight between 2500 and 2999 g.

Mothers stayed in the hospital for an average of 3.5 days (median

3; range: 0–15); stratified by the type of delivery, the average was 3.1

days (3; 0–12) after a vaginal delivery and 4.3 days (4; 2–15) after a

caesarean section.

3.4 | Breastfeeding rates

The rates for EBF continuously decreased after discharge from 77.4%

to 58.8% 4 months pp (Table S3).

3.5 | Hospital breastfeeding promotion and
maternal breastfeeding success

At all five‐time points, the proportion of EBF was higher among

mothers who gave birth in hospitals with a high BPI (89.0%–62.7%)

compared to those with a medium (74.6%–58.3%) or low BPI
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(73.8%–56.1%). The proportion of EBF differed only marginally be-

tween medium and low BPI, except at 2 months pp (Figure S1). Be-

tween 2 weeks and 4 months pp, rates of EBF in the high BPI group

approached those in the medium and low BPI groups.

In the multivariable models, considering potential determinants

for breastfeeding, the BPI level was significantly associated with EBF

at the first two‐time points but not anymore after the hospital stay:

mothers from hospitals with a high BPI had 2–3 times higher odds of

EBF in the hospital and at discharge compared to mothers from

hospitals with a low BPI (Table 3).

Among maternal characteristics, having breastfeeding experience

or not using a pacifier within the first 2 weeks pp was associated with

higher odds of EBF for all time points examined. At four of the five‐

time points, vaginal delivery and no breastfeeding problems within 2

weeks pp increased the odds of EBF, whereas a low level of educa-

tion and being undecided about the duration of breastfeeding de-

creased the odds of EBF (Table 3). Other characteristics showed no

or no such consistent associations.

The short‐term role of the hospital and the persistent importance

of maternal factors on EBF were clearly confirmed by the logistic

mixed model fit with a random subject effect (data not shown).

Only 3 out of the 10 steps were consistently significantly asso-

ciated with EBF (at least two‐time points consecutively) (Table 4).

Surprisingly, mothers from hospitals that provided prenatal informa-

tion about breastfeeding and written material at the hospital (Step 3)

had 30% lower odds of EBF after discharge compared to mothers from

hospitals that did not provide such information. Regarding feeding

practices, early initiation of breastfeeding (Step 4) and provision of

F IGURE 1 Flowchart of participation and inclusion in the study. EBF exclusive breastfeeding; pp postpartum
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TABLE 2 Sample characteristics of mothers and infants compared to national data

Study samplea,b

National datab
n = 916

Maternal characteristics n (%) 95% CI n (%) 95% CI

Age (years) n = 761,176c

<18 0 (0.0) 0.00–0.40 3890 (0.5) 0.50–0.53

18–29 199 (21.7) 19.09–24.54 300,357 (39.5) 39.35–39.57

30–34 383 (41.8) 38.59–45.08 270,658 (35.6) 35.45–35.67

35–39 273 (29.8) 26.86–32.88 153,841 (20.2) 20.12–20.30

≥40 61 (6.7) 5.13–8.47 32,430 (4.3) 4.22–4.31

School education n = 16,798d

Higher secondary 612 (66.8) 63.66–69.86 7310 (43.5) 42.77–44.27

Secondary 244 (26.6) 23.80–29.63 4846 (28.9) 28.16–29.54

Basic + othere 60 (6.6) 5.04–8.35 4642 (27.6) 26.96–28.32

Country of birth n = 758,614c

Germany 806 (88.0) 85.71–90.03 576,825 (76.0) 75.94–76.13

Other 110 (12.0) 9.97–14.29 181,789 (24.0) 23.87–24.06

Parity n = 761,176c

Primipara 464 (50.7) 47.37–53.94 358,864 (47.2) 47.03–47.26

Multipara 452 (49.3) 46.06–52.63 402,312 (52.9) 52.74–52.97

Delivery n = 626,830c,f,g

Vaginal incl. OP 635 (69.3) 66.22–72.30 471,578 (75.2) 75.13–75.34

Caesarean section 281 (30.7) 27.70–33.78 154,850 (24.7) 24.60–24.81

Partnership n = 758,614c

Steady 891 (97.3) 96.00–98.23 694,629 (91.6) 91.50–91.63

Single 25 (2.7) 1.77–4.00 63,985 (8.4) 8.37–8.50

Hospital stay (days) n = 761,201c

0 19 (2.1) 1.25–3.22 22,471 (3.0) 2.91–2.99

1–2 140 (15.3) 13.01–17.78 208,733 (27.4) 27.32–27.52

3–6 728 (79.5) 76.71–82.05 514,861 (67.6) 67.53–67.74

>6 29 (3.2) 2.13–4.52 15,136 (2.0) 1.96–2.02

Infant characteristics

Sex n = 776,188c,h

Male 460 (49.8) 46.93–53.51 378,123 (48.7) 48.60–48.83

Female 456 (50.2) 46.49–53.07 397,948 (51.3) 51.16–51.38

Birth weight category (g) n = 721,641c

2500–2999 114 (12.4) 10.38–14.76 120,429 (16.7) 16.60–16.77

3000–3499 359 (39.2) 





36.02–42.44

33.87–40.23

521,850 (72.3) 72.21–72.42

3500–3999 339 (37.0)

≥4000 104 (11.4) 9.37–13.59 79,362 (11.0) 10.93–11.07
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alternative feeding methods instead of bottles (Step 9) were supportive

factors for EBF, but only in the early postnatal period.

4 | DISCUSSION

In this national sample of hospitals and mothers, a high BPI level was

associated with the start of EBF in the hospital environment, while

various maternal factors played a longer‐term role beyond discharge, as

confirmed by both of our statistical models. This high engagement by

hospitals was effective even in a country with a high level of maternal

and child care like Germany. However, additional targeted support for

mothers is required pre‐ and postnatally, and both individually and on a

public health level. Our present analysis performed on a higher breast-

feeding rate confirmed the results from the SuSe I study 20 years earlier

that maternal factors were stronger predictors for EBF than the BPI.

4.1 | Hospitals

4.1.1 | Breastfeeding promotion index

In a worldwide systematic review, a dose‐response relationship has

been suggested between the number of supportive measures within

the 10 steps, that is, the level of BPI a mother is exposed to and the

likelihood of EBF at hospital discharge and the duration of EBF

(Pérez‐Escamilla et al., 2016). The SuSe II analysis confirmed this

relationship for the hospital environment at the highest level of BPI

ranking (≥9 steps), suggesting that not even a medium BPI (6–8 steps)

was sufficient to adequately promote EBF in this hospital sample. The

high proportion of BFHI‐certified hospitals in our sample supported

the analysis of a wide range of BPI levels in hospitals, which shows

that exceptionally high and structured engagement of hospitals is

needed and promising to get breastfeeding successfully started in a

population with an overall high level of maternal care.

Recent studies from Europe (Belgium, Switzerland) (Robert

et al., 2019; Spaeth et al., 2018) and the U.S. (Ducharme‐Smith

et al., 2021) that directly aimed to compare breastfeeding rates of

mothers from BFHI certified and noncertified hospitals, used differ-

ent study designs and measurement time points. However, similar to

our study, they did not find convincing longer‐term associations be-

tween breastfeeding promotion in hospitals and maternal EBF. The

differing observations in the worldwide evaluations of BFHI im-

plementation (Pérez‐Escamilla et al., 2016; WHO & UNICEF, 2018)

compared with these single studies in high‐income countries suggest

that the cultural context of mother–child care in a country may play

an important role (Aryeetey & Dykes, 2018).

4.1.2 | Individual steps

While the 10 steps as a whole may best reflect the complexity of

breastfeeding, targeted interventions require knowledge about the role

of individual steps. In fact, theWHO reviewed the scientific evidence of

the intervention fields for the “critical” breastfeeding outcomes and

concluded that the overall quality of evidence of two of the 10 steps is

partly high: for Step 4, this refers to the association of early breast-

feeding initiation and neonatal mortality, while the evidence is moderate

for EBF outcomes (WHO, 2017). For Step 9, the quality of evidence is

high for no association between pacifier use and breastfeeding out-

comes and moderate for the avoidance of bottle feeding among term

infants (WHO, 2017). Interestingly, these two steps were relevant in

this evaluation as well as in the Swiss study, where the implementation

of the steps was reported by mothers (Spaeth et al., 2018).

The finding of our study that mothers from hospitals that im-

plemented Step 4 (first initiation of breastfeeding within the first hour of life)

had higher odds of EBF throughout the first 2 weeks pp shows that even

under optimal health care conditions and with a low neonatal mortality

rate (WHO, 2020), the awareness of early breastfeeding initiation in

hospitals remains essential. As only about half of the hospitals practiced

Step 4 for both, vaginal and caesarean deliveries, there is an urgent need

to close this gap. This applies in particular to caesarean deliveries, as these

may delay and complicate breastfeeding initiation (Economou et al., 2018;

Hakala et al., 2017). Early initiation is a core indicator for monitoring

breastfeeding worldwide (WHO, 2008), its implementation may be im-

proved by including this parameter in perinatal quality management

systems (Euro‐Peristat 2012; Euro‐Peristat Project, 2018).

Alternative feeding methods (Step 9), recommended when in-

fants have difficulty being fed at the breast, require experienced

personnel for adequate and proper guidance of the mothers. Only

Abbreviation: 95% CI, 95% confidence interval.
a2 Weeks postpartum.
bDeviations due to rounding.
cInstitute for Quality Assurance and Transparency in Health Care 2017 for age, parity, delivery, hospital stay, infant gender, and birth weight (Institut für
Qualitätssicherung und Transparenz im Gesundheitswesen, 2018), and Institute for Quality Assurance and Transparency in Health Care 2016 for country
of origin, employed before maternity protection, and partnership (Institut für Qualitätssicherung und Transparenz im Gesundheitswesen, 2017).
dGerman Federal Statistical Office 2018 for school education (Statistisches Bundesamt [Destatis], 2020).
eOther: Polytechnic secondary school or no degree (yet).
fMature singletons (37–41 weeks of pregnancy) from a regular cranial position.
gOther delivery (unspecified): n = 402 (0.06%), category excluded.
hSex undefined: n = 117 (0.02%), category excluded.
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about half of the hospitals offered alternative feeding methods, the

remaining used bottles. Provision of alternative feeding methods in

hospitals favoured EBF during hospital stay confirming that qualified

breastfeeding support is essential. This is similarly relevant to in-

crease the implementation of early breastfeeding initiation (Step 4).

Results for Step 3 (breastfeeding information) were unexpected.

Mothers who gave birth in hospitals that had implemented Step 3

had consistently lower odds of EBF after 2 weeks pp compared with

mothers from hospitals that were not fully compliant. Unfortunately,

the hospital questionnaire did not specify whether educational

material was combined with personal support to effectively increase

breastfeeding (Wouk et al., 2017). However, it can be speculated that

the prenatal information settings addressed by the hospitals may

have focused on the upcoming delivery rather than on breastfeeding.

4.2 | Maternal factors

Many of the known maternal social, psychosocial, and perinatal factors

(Kohlhuber et al., 2008; Sievers et al., 2003; Yngve & Sjöström, 2001)

TABLE 4 Odds for exclusive breastfeeding after exposure to the individual steps of hospital breastfeeding (BF) promotiona,b,c

Basic
distribution At hospital At discharge 2 Weeks pp 2 Months pp 4 Months pp
n = 916 n = 909 n = 915 n = 916 n = 830 n = 804
n (%) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Mothers exposed to individual steps

Step 1 (written BF policy + BF coordinator)

Yes 663 (72.4) ///d 0.70 (0.46–1.04) ///d ///d ///d

No 253 (27.6) 1

Step 2 (regular training of health care staff)

Yes 505 (55.1) 1.38 (0.96–1.99) ///d ///d ///d ///d

No 411 (44.9) 1

Step 3 (BF information)

Yes 440 (48.0) ///d ///d 0.70* (0.50–0.98) 0.68* (0.48–0.97) 0.73* (0.53–0.99)

No 476 (52.0) 1 1 1

Step 4 (first initiation)

Yes 455 (49.7) 1.46* (1.04–2.05) 1.83** (1.29–2.59) 1.43* (1.01–2.02) ///d ///d

No 461 (50.3) 1 1 1

Step 6 (additional feeding only if medically indicated)

Yes 632 (69.0) ///d ///d ///d 1.50* (1.04–2.17) ///d

No 284 (31.0) 1

Step 8 (BF on demand)

Yes 898 (98.0) ///d ///d ///d 6.45** (2.10–19.78) ///d

No 18 (2.0) 1

Step 9 (use of alternative feeding methods)

Yes 486 (53.1) 1.91*** (1.34–2.74) 1.54* (1.07–2.24) ///d ///d ///d

No 430 (46.9) 1 1

Abbreviations: 95% CI, 95% confidence interval; OR, odds ratio; pp, postpartum.
aAdjusted ORs and their corresponding 95% CIs were calculated for each time point using multivariable binary logistic regression with variable selection
through backward elimination according to the likelihood ratio.
bAdjusted for the individual steps (Steps 1–10 represented in bold); further adjusted for maternal age, maternal education, BF experience, partner's
attitude towards BF, “full” BF duration intention (exclusive breastfeeding including the administration of water and water‐based drinks), cigarette smoking
during pregnancy, delivery, hospital stay, breastfeeding problems within the first 2 weeks pp, nipple shield use within the first 2 weeks pp, pacifier use
within the first 2 weeks pp, and hospital size (no. of births in 2016).
cSteps not in the final model at any time: Steps 5 (BF instruction + documentation), 7 (24‐h rooming‐in), and 10 (ongoing BF support).
dVariable not in the final model.

*p < 0.05; **p < 0.01; ***p < 0.001.

10 of 13 | HOCKAMP ET AL.



for breastfeeding were also relevant for EBF here, but, what is new,

persisted much longer than the BPI.

4.2.1 | Sociopsychological background

A lower social status decreased the odds of EBF, similar to factors

like lack of breastfeeding intentions and experience. Fathers may

play an additional role (Crippa et al., 2021). As peer support has

been shown to be particularly effective for hard‐to‐reach groups

(Sokol & Fisher, 2016), our results suggest that involving mothers

with breastfeeding experience could complement professional as-

sistance such as post‐discharge midwifery support. The results for

Step 3 (breastfeeding information) show the need for suitable in-

formation by the hospital as an integrated link in the information

chain.

4.2.2 | Perinatal conditions

The fact that a vaginal delivery favoured EBF may be partly at-

tributable to the early initiation of breastfeeding, as discussed for

Step 4. Together with the increased odds of EBF with a shorter

hospital stay, complication‐free childbirth may have favoured

breastfeeding.

Mothers’ reported use of pacifiers during the first 2 weeks pp

was a persistent risk factor for non‐EBF, in line with the use of nipple

shields. As breastfeeding problems in the first 2 weeks were also

persistently associated with EBF, reverse causality has to be con-

sidered, that is, inappropriate pacifier use may be both, the cause and

the result of breastfeeding problems. In view of the potentially pro-

tective role of pacifier use for sudden infant death (Alm et al., 2016)

and the potential risk for non‐EBF, pacifiers should only be used

cautiously and accompanied by professional guidance especially in

the phase of breastfeeding establishment (American Academy of

Pediatrics, 2012; Braga et al., 2020; Buccini et al., 2017; Lubbe &

Ham‐Baloyi, 2017).

4.3 | Strength and limitations

A major strength of the SuSe II study is the targeted linkage of na-

tionwide data from hospitals with comprehensive data from mothers

with prospective breastfeeding assessments in the critical neonatal

period. In addition, the application of international standards

(WHO, 2008; WHO & UNICEF, 2018) for measuring the exposure

(BPI) and the outcome (EBF) allows the results to be comparable

across national borders.

A major weakness of the study is the low participation rate

among hospitals (16%) and mothers (34%) (Hockamp et al., 2021),

although similar to other public health studies (Gross et al., 2014;

Hoffmann et al., 2018; Lange et al., 2014; Nilsen et al., 2009). The

overrepresentation of certified baby‐friendly hospitals together

with the additional effort for the hospital staff to recruit mothers

may have led to an overestimation of the breastfeeding friendli-

ness of German hospitals. On the other hand, the certified hos-

pitals that implemented the steps to the expected high degree

helped to demonstrate that a high score plays an important role in

breastfeeding success. In addition, mothers with a higher level of

education who are likely to initiate and maintain breastfeeding

were overrepresented (Cohen et al., 2018). Unfortunately, a di-

rect comparison with the similar analysis in the previous study,

SuSe I, conducted 20 years earlier, was not possible due to the

lower BPI level (median of five steps), stratification into only two

BPI categories, and full breastfeeding (EBF including water and

water‐based drinks) instead of EBF as the outcome variable.

However, both SuSe studies show that maternal factors were

stronger predictors of breastfeeding success than the BPI (Dulon

et al., 2003).

5 | CONCLUSION

Even in countries with a relatively high level of breastfeeding and

a high‐quality mother–infant care system, it is essential to

encourage hospitals to engage in breastfeeding support. Their

high commitment needs to be complemented by tailored

support of mothers, as a critical component for sustained

breastfeeding.
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