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ABSTRACT

Introduction: The aim of this study
was to retrospectively examine wean-
ing practices during the first year of life
in a representative sample of Swedish
children and how parents with a his-
tory of atopy introduced milk protein
in their infant’s diet.

Methods: Data were derived from 467
infants visiting Child Health Centers in
three different counties in Sweden for
a health check up at 12 months of age.
Results: The children were breastfed
for an average of 7 months (range,
0.2-15 months), and 18% were still
breastfed at the age of 12 months. Few
infants had received solid food before
the age of 4 months (6%) or after the
age of 6 months (12%). Cow’s milk
protein was introduced in disagree-
ment with the current recommenda-
tion for children at risk of developing
atopy.

Conclusion: Breastfeeding and wean-
ing recommendations seem to be fol-
lowed by most families. The creation
of routines for the distribution of infor-
mation concerning weaning foods
should be encouraged in order to
reach families with special needs; oth-
erwise, implementation of current rec-
ommendations and preventive strate-
gies will be less useful. J Pediatr Health
Care. (2007) 21, 238-244.

The first year of infancy in-
cludes many dietary transitions:
from a liquid-based diet to one
that includes a variety of solid
foods, through a learning process
following the child’s develop-
ment. Weaning too early, before
the age of 4 months, is associated
with an increased rate of minor
morbidity (Wright, Parkinson, &
Drewett, 2004) and jeopardizes
the continuation of lactation
(Dewey, 2001). On the other
hand, delaying the introduction
of solids beyond the age of 6
months has been associated with
increased risk of malnutrition
(World  Health  Organization
[WHO]I, 2001b), for example, iron
deficiency anemia (Sultan & Zu-
beri, 2003) and feeding problems
(Northstone, Emmett, Nethersole,
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& the ALSPAC Study Team, 2001).
Introduction of new foods has
therefore been advised to be
done gradually, reaching the be-
ginning of self-feeding by at least
6 months (Foote & Marriott,
2003). The introduction of solid
food too early is considered a risk
factor for infants at high risk of
developing  allergic  disease.
Avoidance of solid food and
cow’s milk for at least 4 to 6
months in these breastfed infants is
considered to be an effective allergy
preventive measure (Muraro et al.,
2004; Prescott & Tang, 2005). This
recommendation has been given by
the American Academy of Pediat-
rics, the European Society of Paedi-
atric Allergology and Clinical Immu-
nology, and the European Society
for Paediatric  Gastroenterology,
Hepatology and Nutrition.

The content of the information fol-
lows the latest recommendations
gathered in the national pediatric
health care manual.

Pediatric nurses counsel parents
individually and in parental groups
regarding nutritional aspects of
parenting. These participant-cen-
tered discussions are an effective
way of disseminating public health
messages concerning infant feed-
ing (Hobbie, Baker, & Bayerl,
2000). Peer support and advice has
been found to be highly appreci-
ated both in the nutritional treat-
ment of diseases (Mikkelsen, Liss-
ner, & Borres, 2005) and in issues
concerning parenting (Bernhardt
& Felter, 2005). These activities
provide a parental platform for
sharing experiences and fulfill
family needs for information and
support. The knowledge of the pe-

The introduction of solid food too early is

considered a risk factor for infants at high risk

of developing allergic disease.

Information regarding breast-
feeding and weaning recommen-
dations is important for parents,
especially if their infant is at high
risk of developing allergic diseases
(van Odijk, Hulthen, Ahlstedt, &
Borres, 2004). Bernhardt and Felter
(2005) have shown that parents
prefer clinical health information
to be presented by clinical profes-
sionals. The number of parents
seeking pediatric health informa-
tion on the Internet is increasing
(Sarkadi & Bremberg, 2005) but is
still on a rather low level (Alfreds-
son, Svensson, Trollfors, & Borres,
2004). Clinical health and nutri-
tional information in Sweden is
distributed mainly by pediatric
nurses in Child Health Centers
with more than 90% attendance
(Arborelius & Bremberg, 2001).

diatric nurses and their ability to
disseminate accurate information
are essential in order to promote
breastfeeding, prevent introduc-
tion of solids too early, and pre-
vent weaning to less adequate
food (Gilbert, 1998; Nainar & Mo-
hummed, 2004; Williams & Pin-
ningstom, 2003). The information
gained by assessing parents’ wean-
ing practices may serve as an eval-
uation of the pediatric nurses’ ad-
visory activities, as well as of the
performance of the Child Health
Center efforts. This knowledge is
valuable to demonstrate the im-
pact of health promotion work at a
population level and serves as
guidance. This is especially impor-
tant when decisions are made con-
cerning organization, prioritiza-

tion, and resource allocation

within the primary health care
system.

AIM

The aim of the current study
was to examine weaning practices
retrospectively during the first year
in a representative sample of
Swedish children. A secondary aim
was to study how parents with a
history of atopy introduced milk
protein in their infants” diets.

METHOD
Subjects

The areas included in this study
were the city of Goteborg (471,000
habitants) and the counties of Bo-
huslin (205,500 habitants) and
Dalarna (276,700 habitants). The
population in these areas corre-
sponds to 10% of the total Swedish
population and includes both ur-
ban and rural areas. The study was
performed during a 2-year period.

The information given to par-
ents by the pediatric nurses during
the child’s first year includes rec-
ommendations concerning intro-
duction of food items with consid-
eration regarding the individual
families’ needs. At the time of the
study, all parents were advised to
give the children breast milk if pos-
sible up to 6 months of age or
longer. High-risk families were ad-
vised to avoid giving formula con-
taining milk protein to their infants
until the age of 3 to 4 months and
preferably replace breast milk with
extensive hydrolyzed formula if
needed. Parents also were advised
to introduce formula containing
milk protein gradually from the
age of 3 to 4 months when
required.

Each nurse at every Child
Health Center in all three study ar-
eas (in total, 287 nurses) distrib-
uted the questionnaire to two con-
secutive families. The parents who
visited the Child Health Center
with their children for 1-year
health check-ups and vaccinations
were asked to fill in a question-
naire before leaving after oral con-
sent. If the parents declined to an-
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TABLE 1. Baseline data of the group

Whole group (n = 467)

Géteborg (n = 137)

Bohuslan (n = 164) Dalarna (n = 166)

Age in months, mean (range)
Sex: boys/girls (%)

Non-Nordic background (any or both parents)

No allergies in the family
Family hypersensitivity

Reported hypersensitivity reaction in the child

12.3 (10-21) 12.3 (10-21)
53/47 52/48
58 (12.4%) 40 (29%)
156 (33.5%) 55 (40%)
125 (27%) 30 (22%)
80 (17%) 23 (16%)

12.6 (10-18) 12.3 (10-19)
56/44 51/49
8 (5%) 10 (6%)
58 (35%) 43 (26%)
45 (27%) 50 (30%)
27 (17%) 30 (18%)

swer, the questionnaire was
offered to the next consecutive
parents. The questions described
breastfeeding and/or  formula
feeding, introduction of weaning
food, including cow’s milk, fol-
low-on formula, milk protein—free
formula, rhubarb, spinach, beets,
and honey. The term “breastfeed-
ing” was described as exclusive
(i.e, fully breastfed, eventual trial
of weaning food) or partial. De-
tailed questions about allergy,
asthma, and food allergy/intoler-
ance in the family and in the child
were included (in this study
termed family hypersensitivity).
Questions about the number of
siblings, ethnic background, and
parental education were included.
The nurse checked the completed
questionnaire together with the
parents to avoid misunderstand-
ings and decrease risk of missing
information. The questionnaire
used in this study is based on a
questionnaire issued and validated
by the Swedish Pediatric Associa-
tion (www.blf.se) and used at all
pediatric clinics in Sweden. Our
questionnaire was tested on a pilot
group and also used in another
publication (van Odijk et al,
2004).

Categorization of noncompli-
ance with dietary guidelines has
been the following: (a) introduc-
tion of solids before 4 months and
after 6 months of age; (b) high-risk
families who have introduced milk
protein before 4 months of age;
and (¢) introduction of rhubarb,
spinach, beets, and honey.

Means, median, range, standard
deviation, and frequencies were
calculated for continuous vari-

ables. Percentages were calculated
for categorical variables. To ana-
lyze possible relationships be-
tween categorical data, for exam-
ple, compliance with advice to
introduce cow’s milk (yes/no), x*
test was used. Multiple regression
analysis was used to analyze the
following factors: time of introduc-
tion of foods in relation to the fam-
ily hypersensitivity (yes/no), eth-
nic  background, number of
siblings (no siblings/one or more),
and education of the parents
(short: one parent with 9-year
compulsory school; long: both
parents with upper secondary
school or more). Factors used to
examine noncompliance with ad-
vice included ethnic background
(Nordic vs. non-Nordic back-
ground in the mother or both par-
ents) and parental educational
level (low: one or both parents
with compulsory school; high: at
least secondary school level).

All data were computed and
processed using SPSS 10.0 for Win-
dows (SPSS, Chicago, IID. A P
value of less than 0.05 was re-
garded as statistically significant.
The Ethics committee of Goteborg
University, Goteborg, Sweden, ap-
proved the study.

RESULTS

Out of 574 distributed question-
naires, 472 were returned (Gote-
borg, 138/170; North and South
Bohuslidn, 166/206; Dalarna, 168/
198). Ten parents declined an-
swering the questionnaire, the
main reason being lack of time.
The highest nonparticipation rate
was found in the northern part of
Bohuslian (35%). The main reason

was shortage of staff and children
fulfilling the inclusion criteria. Five
questionnaires were excluded be-
cause of the children’s young age
(less than 6 months), leaving 467
analyzable questionnaires (82%).
There was no difference between
the three areas concerning age and
sex of the child, duration of breast-
feeding, or introduction of weaning
foods. However, in the city area of
Goteborg, there were significantly
more families with a non-Nordic
background—29% compared with
5% and 6% in the counties. Hyper-
sensitivity was less common in the
city area, with 22% compared with
27% and 30% in the other two areas
(Table 1).

The rate of attendance of group
education for parents organized by
the Child Health Centers varied be-
tween the three areas. Goteborg
had fewer parents attending pa-
rental groups compared with Bo-
huslin and Dalarna (data not
shown).

Hypersensitivity in the Family
and the Child

In total, 66% (310/467) of the
families reported allergies of any
kind. According to the definition of
high-risk families (in this study
termed family hypersensitivity),
27% (n = 125) were included in
this group. The most common
atopic disorder was rhinitis and ec-
zema among parents and eczema
and food allergy among siblings.
Out of the entire group, 11.3% of
the children were reported with
hypersensitivity to food. Milk was
the food that most often caused a
reaction according to the parents.
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TABLE 2. Introduction of solids, formula, cow’s milk, and milk protein—free formula

Whole group (nh = 467)

Non-high risk (n = 342)

High risk (n = 125)

Introduction of solids <4 mo (n = 26)
Introduction of solids 4-6 mo (n = 382)
Introduction of solids >6 mo (n = 58)

Introduction of cow’s milk <4 mo (n = 142)

Infants given hydrolyzed formula (n = 16)

Infants initiated on cow’s milk formula <3 mo and then switched to cow’s milk

protein—free formula (n = 12)

6% (20) 5% (6)
81% (278) 83% (104)
13% (43) 12% (15)
28% (97) 36% (45)

3% (11) 4% (5)

2% (8) 3% (4)

TABLE 3. Introduction of honey, spinach, beets, and rhubarb before the age of 12

months
Whole group Goteborg Bohuslan Dalarna
Foods introduced before the age of 12 mo (n = 467) (n =137) (n = 164) (n = 166)
Honey 19 8 7 4
Spinach 37 13 11 13
Beets 23 3 8 12
Rhubarb 29 1 9 19

Five percent reported reactions to
milk before 1 year of age (24/467).

Introduction of Milk Protein

Milk protein had been intro-
duced in the infants’ diet at a mean
age of 5.5 months (range, 0.0-12
months). Almost 40% of the group
of high-risk infants (39%, 49/125)
needed formula before the age of 4
months. Most of them (92%, 45/49)
were given a formula containing
milk protein, which was against
current recommendations. None of
the 49 children classified as being
high-risk babies and in need of
supplementation were given milk-
free formula as an allergy preven-
tive measure. Only five infants
(10%) in this group were given
milk-free formula, but this was be-
cause of the diagnosis of milk al-
lergy. Above a third of the group of
nonrisk infants were in need of
formula before the age of 4 months
(35%, 118/342) and were given
cow’s milk—based formula in most
cases (89%) (Table 2).

The children had been breast-
fed for a mean time of 7 months
(range, 0.2-15 months). Eighteen
percent (86/467) of the children
were still being breastfed at 1 year

of age. Early daily intake of cow’s
milk in the infant’s diet was signif-
icantly related to no breastfeeding
or a short period of breastfeeding
(x> = 0.001) and absence of sib-
lings (P = .004). Out of 54 children
who were breastfed for 4 months
or less, 67% had been given cow’s
milk daily before 6 months of age
(in porridge, gruel, yogurt, or as a
drink) compared with 46% of
those who were breastfed for a
longer period (x* = 0.004).

Introduction of Weaning Food,
Rhubarb, Spinach, Beets, and
Honey

Weaning food had been intro-
duced at the mean age of 4.7
months (range, 2-10 months) in
nonrisk children and almost at the
same time in infants with atopic
heredity (4.6 months; range, 2-12
months). More than 81% of the
children had been introduced to
solid food between 4 to 6 months
as recommended. Noncompliance
with these recommendations did
not differ significantly between
nonrisk and high-risk children (Ta-
ble 2).

Early introduction of weaning
food was significantly related to

non-Nordic background (P =
.001), no breastfeeding or a short
period of breastfeeding (P = .001),
and the absence of siblings (P =
.02). In this multiple regression
analysis, education of the parents
did not seem to affect the introduc-
tion of food.

A few families had introduced
spinach, beets, rhubarb, and
honey into their infant’s diet de-
spite current recommendations
against it (Table 3). There was a
regional difference to this advice
because beets and more signifi-
cantly rhubarb (}* = 0.001) had
been served to more infants in the
county of Dalarna compared with
other regions.

DISCUSSION

Our study shows that the major-
ity of parents follow breastfeeding
and weaning recommendations;
based on this information, we
might conclude that the traditional
method of informing parents
through personal counseling and
group education by pediatric
nurses at Child Health Centers is
successful. However, subanalysis
shows that a higher number of in-
fants with family hypersensitivity
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had received formula containing
milk protein and solids earlier than
recommended. These results imply
that it is important that all nurses
adhere to the WHO guidelines re-
garding exclusive breastfeeding
because these recommendations
refer to all children in both devel-
oped and developing countries
(WHO, 2001a).

First-time parents were found to
have a tendency to introduce solid
food early. This finding is not sur-
prising, because they might feel in-
secure when interpreting the infant’s
behavior and signs of well-being
due to lack of experience. This find-
ing also is confirmed by others (Al-
der et al., 2004; Lande et al., 2003).

In this study, more than a third
of the high-risk families had given
their infants formula containing
milk protein before the age of 4
months, for reasons that we can

risk babies younger than 4 months,
the parents have to assume the
cost themselves.

Even in the whole population
studied, including both high-risk
and nonrisk children, parents
tended to introduce cow’s milk
early. In Sweden, dairy products
account for 13% of the mean en-
ergy intake for the whole popula-
tion (Becker, 2001). Being such a
fundamental part of the Swedish
food tradition makes it difficult to
avoid dairy products while wean-
ing infants to the family’s diet. The
prevalence of high-risk babies is
higher than expected in this study.
The estimation of allergic disease
is based on parents’ own reports,
which is a limitation of the study,
because there might be a risk for
overestimation of disease.

Another limitation of the study
is that many nurses were involved

First-time parents were found to have a
tendency to introduce solid food early.

only speculate upon. For instance,
lack of awareness about current
recommendations for high-risk in-
fants could be one explanation.
Parents of infants having symp-
toms resulting from ingestion of
cow’s milk might misinterpret their
infant’s condition as caused by
hunger or by problems in the
breast milk/formula. This specula-
tion could result in parents offering
formula or solid food in addition to
breast milk. Diagnosis might take
time, leaving the parents in a diffi-
cult situation in the meantime and
making them search for alterna-
tives that are not always appropri-
ate. Another possible reason could
be economic; milk protein—free
formula is subsidized only when a
diagnosis of cow’s milk allergy has
been established. When this for-
mula is used as a preventive mea-
sure, as recommended for high-

in collecting the results. This de-
sign increases the risk that not all
nurses gave the same information.
The chosen design was necessary
to be able to involve a well-repre-
sented population both in the city
and more rural areas.

In an earlier publication, it was
noted that parents introduced glu-
ten later than recommended (van
Odijk et al., 2004). A possible ex-
planation for this finding could be
that the recommendation for time
of introduction of gluten was
changed from 6 to 4 months of age
only 3 years before the start of this
study. When recommendations are
changed there usually is a time
when old and new recommenda-
tions co-exist, which causes confu-
sion, especially when several per-
sons give differing information
concerning the same issue. Parents
report interpreting lack of agree-

ment between professionals as di-
minishing the relevance of the in-
formation given (Bernhardt &
Felter, 2005). Compliance with
older existing recommendations,
such as avoidance of spinach,
beets, rhubarb, and honey, was
much higher in our study com-
pared with the newer allergy pre-
ventive recommendations. This
fact could indicate that the older
the recommendations the better
the compliance, because older rec-
ommendations might be regarded
as less controversial and more well
established, increasing their accep-
tance. A small group of parents
had given spinach, beets, rhubarb,
and honey to their infants, which is
a cause of concern because no in-
fants are supposed to be exposed
to these foodstuffs before the age
of 12 months. Spinach and beets
contain nitrates, which cause
methemoglobinemia (Meer, 1998;
Sanchez-Echaniz, Benito-Fernan-
dez, & Mintegui-Raso, 2001). Rhu-
barb and spinach contain oxalate,
resulting in poor calcium absorp-
tion (Abrahamssom et al., 1999).
Even small amounts of honey in-
fected with clostridium botulinum
may cause a life-threatening infec-
tion (Aureli, Franciosa, & Fecicia,
2002). This  recommendation
needs to be addressed purposely
in the counseling by the pediatric
nurses to prevent omission of im-
portant information.

Early introduction of solid food
also was observed among families
with non-Nordic background. Dif-
ferent food traditions are reflected
in the choices parents make when
introducing food to their infants.
Migration usually results in dis-
placement of food items. Adher-
ence to health and religious beliefs
as well as sociocultural, historic,
ecologic, economic, and psycho-
logical influences may guide food
choices, some of which could
potentially cause detrimental health
effects (Ahlqvist & Wirfalt, 2000;
Jonsson, Wallin, Hallberg, &
Gustafsson, 2002). Multicultural
nutrition counseling skills, multi-
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cultural awareness, and multicul-
tural food and nutrition knowl-
edge are considered fundamental
in the pediatric nurses’ daily work
(Harris-Davis & Haughton, 2000).

The practice of parental group
education is fairly well established
in the studied areas. An assessment
of the pedagogic method and cur-
riculum of these group sessions
might help to find a structure that
guarantees the dissemination of
accurate information. In a study
performed in the United Kingdom,
Williams and Pinningstom (2003)
found that only a third of the pe-
diatric nurses included in their sur-
vey were able to answer correctly
all questions on guidelines for in-
fant feeding and weaning. Again,
this finding stresses the importance
of all nurses adhering to WHO
guidelines regarding exclusive
breastfeeding. Programs aimed at
regularly updating information
about current guidelines and latest
research for pediatric personnel
could be helpful in preventing the
dissemination of advice that might
be out of date. At the same time, an
improvement of the nurses’ skills
through education in patient-cen-
tered pedagogy could increase
compliance with advice given (Ar-
borelius, Krakau, & Bremberg,
1992). Alternative didactic ways of
supporting sound basic infant nu-
trition should be considered (Hob-
bie et al., 2000). There seems to be
a positive association between the
patient-centered approach and pa-
tient recall of the content of the
health care visit and patient health
outcome (Newes-Adeyi, Helitzer,
Roter, & Caulfield, 2004). This
could lead to an improvement in
the quality of the dietary informa-
tion, as well as the capacity and
effectiveness of the nurses’ peda-
gogic effort.

We thank all parents who par-
ticipated in the study and Child
Health Center nurses and staff at
the Child Health Center depart-
ments for distributing the ques-
tionnaires. We also thank Martin
Gellerstedt for statistical advice

and professors Lauren Lissner and
Cecilia Bjérkelund for reading the
manuscript and providing con-
Structive  criticism and — useful
Suggestions.
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