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ABSTRACT
Objectives: We aimed to investigate the habitual consumption of sugar-sweetened beverages (SSBs)
and sweets in relation to mothers’ behaviours and practices with their infants.
Methods: We targeted mothers with children 1–24 months (N¼ 200) visiting Public Child Health clinics
in Finland. During routine visits mothers (N¼ 179) volunteered to complete a self-administered
anonymous questionnaire about their child’s health-related behaviours (consumption of sweets and
SSBs, tooth brushing frequency). The questionnaires also included questions about the mothers’ back-
ground (age, education) and health-related behaviours (consumption of sweets, tooth brushing fre-
quency and smoking habits). The children were categorised by age, and Chi-squared tests, Fischer’s
exact test, ANOVA and correlation coefficient served for the statistical analyses.
Results: Of those under 6 months, almost half (44%) received SSBs, and 45% of them more than once
a week. Their use gradually increased by age such that by 19–24 months, all received SSBs at least
sometimes, and 56%, frequently. Fewer than half of the mothers (33–43%) gave sweets to their chil-
dren between the ages of 10–15 months, but 92% by the age of 2 years. Children’s twice-a-day tooth
brushing increased from 14% to 33%. The child’s age and tooth brushing frequency correlated with
the consumption of sugar-sweetened products (r¼ 0.458).
Conclusions: Infants frequent consumption of sugar-sweetened products begins early in childhood.
Thus, tackling these common risk factors in the first years of life is essential and calls for health-pro-
moting actions in multiple areas that target primarily the parents of infants.
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Introduction

Though highly preventable, dental caries remains among the
most common health care resource-intensive infectious dis-
eases in children [1–3]. Ample evidence shows the role of
diet and added sugar in the manifestation and progression
of dental caries [4,5]; among these factors are the frequent
use of sugar-sweetened beverages (SSBs) and sweets [6,7].
These behavioural risk factors cause not only dental caries,
but many general diseases [e.g. cardiovascular diseases
(CVD), diabetes and obesity] share these same risk factors,
which are becoming a major public health concern world-
wide [8,9]. These risk factors highlight the need for healthy
lifestyles early in life, from infancy to childhood, in an effort
to curb common health risks.

The consumption of added sugar has increased dramatic-
ally over the past three decades: average global consumption
has grown 46% from 48 to 70 g/day [10]. The current intake
of added sugars in both developed and developing countries
is markedly higher than the WHO’s recommendation of less
than 10% of daily total energy [11]. In the USA, for instance,
sweetened beverages use 31% of the sugar supply [10]. SSB
consumption is associated with adverse health outcomes,

including child obesity [12]. The impact of parents and par-
ental feeding practices (formula feeding, the early introduc-
tion of solids, using food as a reward, pressure to eat,
perceived barriers) are important factors contributing to SSB
consumption in children [12]. For instance, the annual con-
sumption of SSBs in Finland since the 1990s has risen from
45 to 56 l per person [13].

In Finland, as in the other the Nordic countries, health
and welfare services for children and families are mainly
arranged by public sector and financed by taxes [14]. As part
of public health care, maternity and child health clinics have
since the 1920s provided free-of-charge services to pregnant
mothers and children under school age. These services
include general health check-ups, vaccinations and personal
counselling, and virtually all families use these free-of-charge
services [15]. During the first year of life, children visit the
clinic nearly every month, after which they are scheduled for
an average of three visits annually. These services also
include oral health care. Oral health education is available to
parent groups in antenatal classes and as detailed instruc-
tions at individual appointments both during and after child-
birth up to school age [15].
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To optimize the timing of health promotion, it is necessary
to find out the dietary habits in the families. The evidence of
the consumption of sugar-sweetened products of Finnish
infants is scarce. We aimed to investigate the consumption
of sugar-sweetened beverages and sweets in relation to
mothers’ behaviours and practices with their infants up to
24 months of age.

Material and methods

As part of the study targeting mothers with children attend-
ing public child health clinics in Southern Finland [16], the
present study included those mothers with children between
the ages of 1 and 24 months (N¼ 200) and investigated
questions about the child’s health-related behaviours.
Altogether 179 mothers to single children (no twins)
answered all questions, thus the number of children and
mothers were equal. We excluded 21 non-responders (moth-
ers whose questionnaires had missing answers concerning
consumption of sugar-sweetened products). The study popu-
lation comprised mothers with children attending two muni-
cipal child health clinics in two medium-sized towns
(< 50,000 inhabitants) with similar socio-economic and ethnic
backgrounds; main source of livelihood in the towns being
service trade and industry. We estimated a 4- to 6-month
period to obtain a representative sample of mothers from
these health clinics. The Human Sciences Ethics Committee
of the University of Oulu approved the study (Nr 2/2/2013). A
detailed description of the survey has been presented earlier
by Virtanen et al. [16].

During their routine visits to these Public Child Health
clinics, mothers were invited to voluntarily complete a self-
administered anonymous questionnaire distributed by the
health nurses in charge and returned immediately after the
mothers had completed them. Questions about the child’s
health-related behaviours included frequencies of tooth
brushing and the consumption of sugar-sweetened bever-
ages (such as home-made or commercial juices, fizzy drinks,
hot chocolate etc.) and sweets (sugar containing lozenges
and candies, chocolate products etc.) with six answer options
(the corresponding scores appear in brackets): Never (0), sel-
dom (1), once a week (2), every other day (3), once a day (4)
and more than once a day (5). For the analyses, we catego-
rized these responses regarding consumption of sugar-sweet-
ened beverages as never/less than weekly/once a week/more
frequently, and consumption of sweets as yes/no. For further
analyses, the original scores on the consumption of SSBs and
sweets, ranging from 0 to 5, were summed up to describe
the intensity of consumption of sugar-sweetened products.
The theoretical range of these intensity scores was from 0 to
10. The greater the scores the more frequent was the total
use of sugar-sweetened products.

The child’s age was expressed in months; the mean age
of the children was 10.8 months (SD 7.0), median 10 months.
In the analyses, age was later categorized into six groups
based on the guidelines of the Ministry of Social Affairs and
Health (2004) as follows:< 6 months (infants begin to eat
solid food), 6–9 months (first deciduous teeth erupt), 10–12

months (child begins to eat the same food as his or her fam-
ily), 13–15 months (end of maternity leave and changes in
diet), 16–18 months (first deciduous molars erupt)/19–24
months.

Questions about the mothers’ background and behaviours
included level of education attained, with three answer
options: Basic (only 9 years of compulsory education), middle
(vocational or technical training) or higher (polytechnic or
academic) education. The age of the mothers was grouped
into five categories: <25, 25–29, 30–34, 35–39 and 40þ; the
last two categories were later combined into 35þ. Questions
about smoking habits had three answer options: Yes, regu-
larly; yes, occasionally; and never. Questions about tooth
brushing had four answer options: Almost every day, once a
day, more than once a day, and never. For the question about
their own consumption of sweets, the mothers had three
options from which to choose: No more than once a week,
two to three times a week and more frequently. A description
of the mothers’ characteristics appears in Table 1.

Statistical evaluation included Chi-squared tests for differ-
ences between the age groups in frequencies of tooth brush-
ing as well as consumption of sweets and SSBs with Fischer’s
exact test applied when needed and ANOVA for assessing
differences in the mean values. Box-and-plot graphs
described the distributions of the intensity scores. Pearson's
correlation coefficient (r) measured the strength of associa-
tions between the intensity score and selected variables.
Fisher's transformation was applied to test r 6¼ 0.

Results

The consumption of sugar-sweetened products began in
early infancy. In the youngest age group (<6 months), almost
half of the infants (44%) received SSBs, and for 45% of them,
more than once a week. The consumption of SSBs was more

Table 1. Characteristics and health-related behaviours of the
mothers (N¼ 179) attending well-baby clinics with their child
aged 1–24 months.

Characteristics and behaviours of the mothers n %

Age (years)
<25 25 14
25–29 54 30
30–34 59 33
35þ 40 22

Missing data (n¼ 1)
Education attained

Basic 19 11
Middle 89 51
Higher 67 38

Missing data (n¼ 4)
Smoking habit

Never 142 79
Occasionally 10 6
Regularly 27 15

Tooth brushing frequency
Twice daily 127 71
Once a day 47 26
Less than daily 5 3

Consumption of sweets
No more than once a week 50 29
2–3 times a week 88 50
More frequently 37 21

Missing data (n¼ 4)

106 M.-L. LAITALA ET AL.



common among children over 1 year of age than among
those under that age (Table 2). All children in the oldest age
group (19–24 months) received SSBs at least sometimes, and
56% of these children more than once a week. Less than half
of the mothers with children aged 10–12 and 13–15 months,
but almost every mother with children aged 16 months and
older, reported giving sweets to their children. All of the
mothers with children aged 1 year and older reported brush-
ing their children’s teeth, two thirds of them daily. The pro-
portions of at least twice daily brushers varied by age group
from 14% (children aged <6 months) to 33% (children aged
16–18 months) (Table 2).

Figure 1 illustrates the differences by age group in the fre-
quencies of consumption of sugar-sweetened products and
of twice-daily tooth brushing. By the age of 10–12 months,
the consumption of both sweets and SSBs began to increase
markedly while the frequency of twice-daily tooth brushing
remained almost at the same level.

The sum score for the intensity of consumption of sugar-
sweetened products ranged from 0 to 6 and was greater the
older the child: up to 12 months of age, the mean was
around one; among 13- to 15-month-old, 2.4 (SD ¼1.3);
among 16- to 18-month-old, 2.7 (SD ¼1.6); and among 19- to
24-month-old, 3.7 (SD ¼1.4), with statistically significant
(p< .001) differences by age. The distributions of these inten-
sity scores were wide in each age group, as the box-and-plot
graphs show (Figure 2). Half of the mothers reported giving
no sugar-sweetened products to their children up to the age
of 12 months (median score ¼0); after that age, the median
was around two among 13- to 18-month-old and over four
among 19- to 24-month-old.

Analysis with correlation coefficients identified the age of
the child and the child’s tooth brushing frequency as the
strongest factors associated with the consumption of sugar-
sweetened products, both with r¼ 0.458 (p< .001). Further,
the child’s age and tooth brushing frequency were strongly
associated (r¼ 0.404; p< .001). The mother’s characteristics
showed weak correlations with the child’s consumption of
sugar-sweetened products: age (r¼ 0.132; p¼ .039), level of
education (r¼ 0.024; p¼ .375), tooth brushing frequency

(r¼�0.126; p¼ .046), smoking habit (r¼�0.115; p¼ .062)
and consumption of sweets (r¼�0.120; p¼ .055).

Discussion

Habitual consumption of sugar-sweetened products among
Finnish children seems to begin early. At least half of the
mothers gave sugar-sweetened beverages to their children
on a weekly basis from the age of 13 months, and almost all
gave them sweets from the age of 16 months. Unexpectedly,
mothers’ health-related behaviours correlated weakly with
their practices towards their children, as favourable habits
associated with both the child’s frequent or, sometimes,
infrequent consumption of sugar-sweetened products.
Contrary to the results of a previous study, which found that
parents with higher levels of education typically gave fewer
sugar-sweetened products to their children [17], mothers’
education level did not show strong correlation with child’s
health-related behaviours. The knowledge of Finnish mothers
on oral health-related behaviours has been reported to be
good [18]. Rather than lack of knowledge, the reason for
unfavourable habits among the Finnish mothers seems to be
their attitudes; although the mothers are well aware of the
unhealthiness of sugar-sweetened products, they neverthe-
less give them to their children.

Child’s flavour-related experiences begin already in utero
and continue through breastfeeding [19]. In addition, infants
who received SSBs during the first 6 months of life maintain
their desire for sweet flavours [20]. However, reports on
whether exposure to sweet flavours early in life increases
one’s acceptance of sweet tastes later in life are not
unequivocal [21]. Mothers of young children may believe
that sugar is part of a ‘normal’ diet, which may lead to their
children growing accustomed to sweet flavours already in
infancy. Such thinking increases not only one’s risk for dental
caries, but also child’s risk for obesity and other general
health disorders [6,22,23]. Dietary habits established in child-
hood typically remain constant throughout adulthood
[24,25], and mothers often transmit their oral health-related
habits to their children [26,27]. It is therefore important to

Table 2. Distributions (%) of 1–24 month-old Finnish children (N¼ 179) according to their frequency of health-related behaviours; p-values refer to the differen-
ces by age.

Health-related behaviours and their frequencies
Child’s age (months)

<6 (n¼ 50) 6–9 (n¼ 32) 10–12 (n¼ 36) 13–15 (n¼ 21) 16–18 (n¼ 15) 19–24 (n¼ 25)

Consumption of sugar-sweetened beverages % % % % % %
Never 56 78 69 14 27 0
Less than weekly 18 6 19 19 27 36
Once a week 6 3 6 48 26 8
More frequently 20 13 6 19 20 56

Chi square tests, Fisher's exact test: p< .001
Consumption of sweetsa – – % % % %
No – – 67 57 7 8
Yes – – 33 43 93 92

Chi square tests, Fisher's exact test: p< .001
Tooth brushing % % % % % %
Never 50 31 8 0 0 0
Less than daily 2 13 8 14 0 12
Once a day 34 28 53 62 67 60
More frequently 14 28 31 24 33 28

Chi square tests, Fisher's exact test: p< .001
aThe mothers of infants <10 months did not answer the question comprehensively and the question was excluded from the analyses.
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advise families with young children to adopt and maintain
healthy practices, and to follow feeding recommendations, as
well as to support families’ efforts to improve their health-
related behaviours, and thus to help their children maintain
their health throughout adolescence and until adulthood –
and not just good oral, but also good general health.

Our results are in line with the findings of Slade et al. [28],
who reported that 32% of infants younger than 6 months
drank SSBs regularly. Leermakers et al. [29] recently showed
that the heavy consumption of SSBs begins in infancy.
Children with the highest intakes of SSBs are more likely to
be overweight or obese than children with lower intakes of

such drinks [12,30,31]. Consequently, higher intakes of SSBs
in childhood lead to increased risk for CVD in adulthood
[32–34]. Moreover, the WHO recommends limiting sugar con-
sumption among infants and young children by, for instance,
regulating the marketing of sugar-sweetened beverages and
foods [35].

To the best of our knowledge, this is the first study to
report on the consumption of SSBs among Finnish infants.
The participation rate in maternity and child health clinics in
Finland has been reported to be nearly 100% [36]. Our study
was conducted in two typical Finnish towns with similar
socio-economic features and population structure [16].

Figure 1. Behaviours reported by mothers for their 1- to 24-month-old children (N¼ 179); blue solid line¼ tooth brushing on twice a day basis; red solid line¼
sugar-sweetened beverages more than once a week; red dashed line¼ any consumption of sweets. Children <10 months: question concerning consumption of
sweets excluded from the analyses due to incomplete answers.

Figure 2. Distributions of the scores describing the intensity of consumption of sugar-sweetened products (beverages and sweets) by 1- to 24-month-old children
(N¼ 179) as reported by their mothers. Intensity scores are sums of the original scores where greater values indicate more frequent use of sugar-sweetened prod-
ucts. In the box-and-whisker diagram Boxes¼Quartiles, Bold line¼Median, X¼Mean, Circle¼Outlier. Children <10 months: question concerning consumption of
sweets excluded from the analyses due to incomplete answers.
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The results drawn from this study population, which featured
a convenience sample from two health clinics in Southern
Finland, do not necessarily stand for the circumstances of
Finnish mothers with small children in general. However,
regional differences regarding indicators for health and wel-
fare of children in Finland are relatively minor [37]. The ques-
tionnaire has been used in earlier studies, but it has not
been validated. This can be considered as a limitation of the
study. Another limitation may be a tendency to provide
favourable responses, also known as social desirability [38],
especially seen among females [39], which could have influ-
enced the responses of the mothers when reporting their
health-related habits in the survey. Here, the mothers com-
pleted the questionnaires anonymously, and the effect of
social desirability might not be as high as in face-to-face
interviews [40]. However, the children’s consumption of
sugar-sweetened products can be even higher than reported.
Similarly, mothers may have overestimated the frequency of
tooth brushing. This could be true especially among the
mothers of children younger than 6 months who reported
brushing at least once a day. These perceptions make our
results even more worrying. We did not ask about the finan-
cial incomes of the families, however the education level
attained we used has been shown to be a good proxy indica-
tor for socio-economic status of the families [27,41].

Contrary to earlier assumptions the associations between
children’s consumption of sugar-sweetened products and
mothers’ behaviours were weak, thus calling for further
research in the field. Our results, even though including lim-
ited number of participants, suggest that for many infants,
the frequent consumption of sugar-sweetened products
begins in early childhood. Thus, tackling these common risk
factors in the first years of life is essential and calls for
health-promoting actions in multiple areas that target the
parents of infants. This places responsibilities on health care
providers, industry, communities, governments and the
media. To effectively promote health in children, we must
better understand the determinants that influence the
health-related behaviour of mothers of infants.
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