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Abstract 

Background  Conflicting advice and non-evidence-based recommendations have a negative effect on breastfeed‑
ing. Since 2011, the National Food Agency in Sweden has informed parents that they can introduce tiny tastings (1 mL 
of solid food, i.e. other sources of nutrition than breastmilk/formula) to infants from four months of age. It is unknown 
how national recommendations, which differ from the Word Health Organisation’s recommendation, affect breast‑
feeding. We hypothesised that introduction of tiny tastings of solid foods would shorten the duration of continued 
breastfeeding.

Methods  This retrospective study utilises data from the longitudinal ‘Swedish Pregnancy Planning Study’, in which 
mothers were recruited at antenatal clinics on a national level. The participants completed three questionnaires up to 
one year after birth (n = 1,251). Linear regression models were used to analyse the association between the introduc‑
tion of solid foods and the duration of breastfeeding.

Results  As hypothesised, introduction of tiny tastings shortened the duration of continued breastfeeding. Half of all 
infants (48%) were fed with tiny tastings already in the fourth month. The correlation analysis showed that the earlier 
the infants started with tiny tastings, the earlier they ate larger amounts of solid food. In a multivariate linear regression 
analysis, five factors were identified as having a negative effect on the duration of breastfeeding: low infant age upon 
introduction of tiny tastings, low maternal age, low level of maternal education, high maternal BMI and twin birth.

Conclusions  Early introduction of tiny tastings of solid foods shortened the duration of breastfeeding. It is difficult to 
influence most conditions that affect breastfeeding, for example, the mother’s educational level, BMI, age and if she 
has given birth to twins. In contrast, national guidelines can always be updated. Recommendations from the Swedish 
authorities should adhere to the WHO’s recommendation, which states exclusive breastfeeding for six months and 
continued breastfeeding for at least two years or longer.
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Background
The Word Health Organisation (WHO) recommends 
exclusive breastfeeding for six months and continued 
breastfeeding for at least two years or longer [1, 2].

It is well known that infant formula feeding increases 
the risk of breastfeeding cessation [3]. However, research 
has shown conflicting results regarding whether early 
introduction of solid foods, i.e. other sources of nutri-
tion than breastmilk/formula, is associated with a shorter 
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duration of breastfeeding. In the Swedish study [3], no 
association was found, while the study from the UK 
showed both an association and a dose–response effect 
[4]. In this context, it is notable that these two countries 
differ greatly in breastfeeding habits. In a Norwegian 
study, early introduction of solid foods was related to 
maternal sociodemographic factors, such as lower educa-
tional level, smoking and lower age [5].

Even though breastfeeding is associated with health bene-
fits for both the mother and the child, breastfeeding recom-
mendations in several high-income countries are in conflict 
with the WHO’s recommendation [1]. It is unknown how 
national recommendations affect breastfeeding. Sweden 
is considered a pro-breastfeeding country, and the breast-
feeding incidence peaked during the 1990s when more than 
40% of infants were exclusively breastfed for six months [6]. 
This was partly a result of a planned strategy to increase 
breastfeeding rates, namely the Baby Friendly Hospital Ini-
tiative [7]. However, the prevalence of exclusive breastfeed-
ing for six months has decreased over the last few decades 
to 11% in 2019 [6]. One recommendation, in particular, 
in the national guidelines, has possibly had a significant 
impact on breastfeeding. Since 2011, the National Food 
Agency has informed parents that they can introduce tiny 
tastings (1 mL of solid food) from four months of age. The 
reasoning was that the amount was so tiny that it would not 
negatively affect breastfeeding. In Sweden, all children aged 
0–5 years are offered health care services free of charge by 
the Child Health Service (CHS). CHS is available in all the 
290 communities and aims to contribute to children’s phys-
ical, psychological and social health by promoting health 
and development, preventing illness, detecting emerg-
ing problems early on, and intervening when needed to 
optimise the child’s development. Due to a non-evidence-
based belief that exclusive breastfeeding might delay and 
complicate the introduction of solid foods, the CHS had 
not recommended exclusive breastfeeding for six months. 
Based on this misunderstanding, the National Food Agency 
changed the national guidelines and added the introduc-
tion of tiny tastings [8]. This change has been utilised by the 
Swedish baby food industry, offering a range of products 
intended for infants from four months of age. Furthermore, 
the CHS continues to encourage parents to start providing 
solid food at four months, even when women express that 
they want to breastfeed exclusively for six months [9]. In 
the present study, we hypothesised that early introduction 
of solid foods, including tiny tastings, was associated with 
shorter duration of breastfeeding.

Methods
This retrospective study was a part of the longitudinal 
‘Swedish Pregnancy Planning Study’ [10] and approved 
by the Swedish Ethical Review Authority, d.nr. 2010/085, 

with supplemental applications during the years. The aim 
was to investigate at what age solid foods, including tiny 
tastings, were introduced to Swedish infants as well as its 
effect on the duration of breastfeeding.

Antenatal clinics (n = 215) in ten (n = 10/21) regions in 
Sweden were invited to participate, and 153 (71%) agreed 
to participate. Women were asked to complete the ques-
tionnaires during registration at antenatal clinics in early 
pregnancy (Q1), in the third trimester (Q2) and one-
year post-partum (Q3). The recruitment was conducted 
between 2012 and 2015. A total of 5,494 women were 
initially approached, out of which 4,969 women accepted 
participation. In the end, 3,389 completed and returned 
Q1. The first follow-up questionnaire (Q2) was sent to a 
total of 3,215 women, and 2,583 completed and returned 
the questionnaire. The second follow-up (Q3) was sent 
to 2,018 women, and 1,263 returned the questionnaire. 
A more detailed description of the procedure has been 
published previously [11]. Four of these questionnaires 
lacked an ID and could not be matched to previous 
questionnaires. For the current study, we also excluded 
women who had not provided data for all three question-
naires (n = 4), whose child was no longer alive (n = 3), 
and who provided data for an older sibling (n = 1). The 
final study sample comprises 1,251 women.

The self-reported questionnaires included sociodemo-
graphic questions about the mother (age, sex, previous 
children, country of birth, level of education and house-
hold income), the pregnancy (level of pregnancy plan-
ning, single/multiple pregnancy), mode of delivery (how 
it started, ended and if there was haemorrhage > 1000 ml), 
and the infant (birth weight, gestational age, sex, neona-
tal care, congenital states and twins). Furthermore, there 
was a detailed question about nutrition for the infant’s 
first year (0–12  months) “What kind of food did your 
child get during his/her first year?”: duration of breast-
feeding, infant formula and introduction of solid foods 
including tiny tastings; see Additional file.

Statistical analyses
The primary aim and sample characteristics were 
explored with descriptive statistics. Linear regression 
was used to analyse the effect of introducing solid foods 
(independent variable) on the duration of breastfeeding 
(dependent variable). Independent co-variables were 
chosen based on previous knowledge about breastfeed-
ing and are presented in Table 1. Independent variables 
were analysed at the univariate level, and all significant 
variables were then included in the analysis at the mul-
tivariate level. Cox and Snell pseudo-R2 and Nagelkerke 
pseudo-R2 are presented as measures of the proportion 
of variation of outcomes explained by the model. For 
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all statistical analyses, a two-sided p-value < 0.05 and a 
confidence interval (CI) of 95% were considered signifi-
cant. Data were entered and analysed using IBM SPSS 
Statistics version 26 (IBM Corp. Armonk, NY, USA).

Results
The age at which solid foods were introduced
Background characteristics of the mothers and their 
pregnancies, deliveries and infants are presented in 
Table 1. The Fig. 1 presents the infants’ nutrition intake 
during their first 12  months, including formula. The 

median age for introducing solid foods was during the 
fourth month. Almost all participants (94%) introduced 
their infant to solid foods during their fourth to sev-
enth month, most commonly during their fourth month 
(48%). Tiny tastings (1 ml) were the most common kind 
of food intake during the third to fifth month, with tast-
ings (5–10 ml) being the most common during the sixth 
month, and thereafter food in larger servings (15  ml or 
more); see Fig.  1. During their seventh month, more 
infants were fed with solid foods than with breastmilk. 
The regression analysis showed that the age when tiny 

Table 1  Background characteristics of study population, N = 1251

a  The National Board of Health and Welfare
b  Statistics Sweden
c  Vaginal (section = 10.4%)
d  No reliable data available
e  5.5% gestation week < 37)

Characteristics of study sample Study sample
Mean (SD)

Study sample
Frequency (%)

Comparison
Official 
Statistics 
Sweden

Mother Age, years 29.9 (4.8) 30.3a

Born outside Sweden 102 (8) 27.5b

University education 701 (56) 49b

Previous children 662 (53) 56a

In a relationship 1221 (97) 34.0a

Pregnancy Level of pregnancy planning

  Highly planned 640 (51) d

  Quite planned 339 (27) d

  Neither planned nor unplanned 143 (11) d

  Quite unplanned 38 (3) d

  Highly unplanned 88 (7) d

Single pregnancy 1220 (98) 98b

Multiple pregnancy 6 (0.5) 1.4b

Mode of delivery   Spontaneous vaginal 946 (76) 83b

  Induced vaginal 198 (16) 16.7a

  Planned Caesarean 98 (8) 8b

Complications

  Haemorrhage(> 1000 ml) 90 (7) 7.2c

  Emergency Caesarean 111 (9) 8a

  Instrumental delivery 99 (8) 7.2a

Infant Birth weight, grams 3579 (548.8) 3565b

Gestational age, weeks 40 (1.4) 39-40b

Sex

  Girl 612 (49) 48.6b

  Boy 636 (51) 51.3b

Neonatal care 77 (6)  ~ 10b,e

Congenital state in need of care

  Malformation 23 (2) 2-3a

  Injury 5 (0.4)

  Disease 34 (3) 3.7/1000a
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tastings (1 ml) were introduced was associated with the 
age when food (15  ml or more) was introduced, i.e. the 
earlier the infants started with tiny tastings, the earlier 
they ate larger amounts of solid foods (β 0.813, p < 0.001).

The effect of introduction of solid foods on the duration 
of breastfeeding
Variables associated with the duration of breastfeeding 
on univariate level were included in the multiple regres-
sion model and are presented in Table  2. In the multi-
variate linear regression analysis, higher maternal age, 
higher maternal education, lower maternal body mass 
index, singleton pregnancy and higher age at introduc-
tion of tiny tastings were associated with longer duration 
of breastfeeding (Table 2).

Discussion
The main findings of this study were that half of all 
infants were fed with tiny tastings already in the fourth 
month and that the earlier the infant started with tiny 
tastings, the earlier they ate larger amounts of solid food. 
In the multivariate linear regression analysis, five factors 
were identified as having a negative effect on the dura-
tion of breastfeeding: the infant’s age upon introduction 
of tiny tastings, low maternal age, low level of maternal 
education, high maternal BMI and twin birth.

The Swedish recommendation to offer tiny tastings 
from four months of age contradicts the WHO’s recom-
mendation [1], and its impact on breastfeeding has not 
been studied before. This study shows negative effects 
on breastfeeding duration. To recommend exclusive 
breastfeeding for six months could help to scale up 
breastfeeding and generate benefits besides those of 
the breastmilk itself, since breastmilk intake among 
children is associated with lower odds of consuming 

non-recommended foods, such as cookies, crackers and 
sweetened drinks [12, 13]. Instead, Nutrition Commit-
tees, such as the European Society for Paediatric Gas-
troenterology, Hepatology, and Nutrition, continue to 
emphasise the introduction of solid foods from four 
months of age [14]. In line with the recommendation, 
the Swedish CHS informs mothers that it is impor-
tant to start with solid foods when the child is four 
months old, even when women express that they want 
to breastfeed exclusively for six months [9]. Addition 
of solid foods before six months is common in many 
countries, with one common argument being that this 
protects against developing food allergies. However, 
research has not found evidence of any benefits from 
addition of solid foods before six months, nor any risks 
related to morbidity or weight change [15]. Another 
common concern about exclusive breastfeeding for six 
months is the risk for iron-deficiency anaemia. How-
ever, the risk can be successfully mitigated by delayed 
umbilical-cord clamping [16].

Conflicting advice and non-evidence-based recom-
mendations have a negative effect on breastfeeding [6]. 
In many ways, it can be perplexing for women to breast-
feed in a society that is not infused by a favourable atti-
tude towards breastfeeding. Consequently, breastmilk 
substitutes have become a “multi-billion dollar industry” 
that has the opportunity to devote considerable finan-
cial resources, influencing women not to breastfeed [17]. 
Thus, our findings are consistent with previous literature.

Socioeconomic factors with an impact on breastfeeding
The multivariate linear regression analysis showed that 
low maternal age and low education had a negative 
impact on breastfeeding. In previous studies, several 
socioeconomic factors have shown an association with a 
shorter duration of breastfeeding. For example, mothers 

Fig. 1  Infants’ nutrition during their first 12 months
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with less privileged economic situation and less educa-
tion have a shorter duration of breastfeeding [18, 19], and 
mothers with lower age breastfeed for fewer months [19, 
20]. This contributes to unequal starting points for chil-
dren, already from birth. Thus, breastfeeding should be 
the focus of targeted interventions from the CHS in order 
to promote equal health. The United Nations’ Sustainable 
Development Goals compel governments to promote 
healthy lives and welfare for all. As discussed in previous 
research, this makes breastfeeding a central part of the 
2030 Agenda, since it contributes to the achievement of 
an equal, healthy, fair, affluent and sustainable future for 
both people and the planet [21].

Obesity and breastfeeding
This study showed that high BMI in the mother was a 
significant factor for the shorter duration of breastfeed-
ing. Maternal obesity is linked to many risks, with one 
of them being a lower initiation rate of breastfeeding 
and also a greater risk of early breastfeeding cessation 
[22, 23]. It has been suggested that the causes can be a 
mix of physiological, behavioural, sociocultural, psycho-
logical and medical reasons. For example, obese women 
can have higher progesterone levels, which may impair 
lacto genesis. Furthermore, large breasts may lead 
to problems for the infant to latch on, and the obese 
mother may lack confidence in the breastfeeding situa-
tion because of low body image [24].

Less breastfeeding among twins
Another factor identified as having a negative effect on 
the duration of breastfeeding in the multivariate linear 
regression analysis was twin births. Women who have 
given birth to twins face special challenges, and breast-
feeding rates are lower among these infants [25]. Accord-
ing to the mothers, the reasons for weaning twins are 
insufficient milk supply and infants’ problematic breast-
feeding behaviour [26]. This indicates that mothers of 
twins need targeted breastfeeding support that takes into 
account these mothers’ unique situation.

Strengths and limitations
This study investigated the impact of tiny tastings on 
breastfeeding. Data were obtained from many moth-
ers (n = 1,260), and the sample represents different 
geographical areas, including both high and low socio-
economic statuses. The question measuring breast-
feeding duration (exclusive and partial) is very detailed; 
consequently, it may be more reliable than the Swedish 
national data [6], even though the retrospective data 
is a limitation, due to potential recall bias. Conversely, 
the study design cannot provide causes; rather, it shows 
associations. The response rate for the follow-up (Q3, 

n = 1,251), compared with baseline data (a total of 3,389 
women completed and returned Q1), was lower. In addi-
tion, there might be selection bias, since the study design 
excluded non-Swedish speaking parents. Moreover, the 
study’s findings cannot be generalised to infants in other 
countries than Sweden.

Conclusion
This study investigated the impact of tiny tastings on 
the duration of breastfeeding. The results revealed that 
half of all Swedish infants taste their first solid foods 
during their fourth month, and that the earlier the tiny 
tastings were introduced, the shorter the duration of 
breastfeeding. It is difficult to influence most condi-
tions that affect breastfeeding, for example, the moth-
er’s educational level, BMI, age and if she has given 
birth to twins. In contrast, national guidelines can 
always be updated. Recommendations from the Swed-
ish authorities should adhere to the WHO’s recom-
mendation, which states exclusive breastfeeding for six 
months and partial breastfeeding for at least two years 
or longer [1].
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