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Abstract

Objective: Processed foods and fatty, sugary snacking products, such as fizzy
drinks and desserts, have become more popular, causing a desire to replace meals
with snacks worldwide. High-sugar and fat-rich food components have been
reported to be associated with increased level of dental caries as well as under-
weight and overweight. The aim of the present cross-sectional population-based
study was to analyse the eating behaviours of young, healthy Finnish males in asso-
ciation with oral health and BMI, considering self-reported and residential back-
ground factors.

Design: Cross-sectional study.

Setting: Finnish Defence Forces, Finland.

Participants: The used clinical data were gathered from 13 564 Finnish conscripts
born in the beginning of the 1990s through clinical check-ups. In addition, about
8700 of the conscripts answered a computer-assisted questionnaire (‘Oral Health of
the Conscripts 2011’ data) about their background information and health habits.
Results: There was distinct variation in dietary patterns. Eating breakfast, regular
physical exercise and daily tooth brushing all decreased the odds for restorative
dental treatment need (decayed teeth), whereas smoking and drinking fizzy drinks
for quenching thirst increased it. Eating breakfast and dinner were each associated
with lower BMI, but smoking increased the odds for higher BMI (>25 kg/m?).
Conclusions: Regular, proper meals and especially eating breakfast decreased the
odds for both dental caries and high BMI (>25 kg/m?).
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The decrease in dental caries prevalence observed in the
Western world in the last decades is believed to be due to
regular use of fluoride products’V. Healthy eating habits also
play an important role in maintaining oral health®®. Yet the
eating habits of young people are going through significant
changes worldwide, with processed and fast foods and fizzy
drinks being consumed more frequently than ever before®.
This kind of a diet includes plenty of processed sugars,

added sugars and fats”; and sugars consumed by children

are associated with future dental caries prevalence®.
The free school lunch has been available for all Finnish

schoolchildren since the 1950s. However, recently there
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has been discussion about Finnish adolescents not eating
their school lunch in its entirety as intended. According
to a Finnish survey, the warm course of the school lunch
is the main component, yet only half reported eating the
salad or grated vegetables daily'®. Finnish nutrition guide-
lines recommend a regular eating rhythm with six meals
daily, including healthy snacks recommended once or
twice per day. Snacks are sometimes necessary due to indi-
vidual differences in energy consumption, but effort is put
into preventing constant snacking(7).

Skipping meals like school lunch may lead to a desire to
replace it with snacking products like soft drinks. In
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addition, use of water as a thirst quencher is often replaced
with fizzy drinks and juices®, which contain an extensive
amount of unnecessary sugars and thus energy®. In an
Australian follow-up study, children’s overweight was
associated with sweet drink consumption and dental prob-
lems additionally with consumption of fatty foods. Both
under- and overweight were associated with future dental
caries incidence?.

The prevalence of overweight and obese children in
their early teens has increased in Finland in recent decades,
specifically among boys. In a Swedish study, oral health
per se but also oral health behaviours of obese adolescents
were poorer compared with those of normal-weight
teenagers?,

The aim of the present cross-sectional population-based
study was to analyse the dietary behaviours of healthy
Finns in their early twenties. Another aim was to evaluate
the association of their BMI and eating behaviours with
indicators of dental caries and periodontal disease. We
hypothesized that poor oral health associates with irregular
eating behaviours and with high BMI values.

Methods

The study material was based on the ‘Oral Health of the
Conscripts 2011” project data™®. The survey group com-
prised conscripts born in early 1990s entering their military
service in 2011 (# 13 819; males 98-2 %)%, The data were
collected during the first two weeks of the military service.
Due to the small proportion of female conscripts in the
study population (72 255), their data were not analysed sep-
arately or compared with the male study population. The
protocol, criterions and calibration, and internal and exter-
nal validity of clinical examinations have been described in
detail in previously published articles!31>19),

Questionnaire
About 8700 conscripts answered a computer-based ques-
tionnaire. The number of responses varied slightly for
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different questions (Table 1). The following questions on
eating habits were selected for the present study: ‘How
often do you eat the following meals by sitting at the table?
(breakfast, lunch, dinner, supper) and ‘How often do you
eat the following components of a meal? (warm meal, salad
or grated vegetables, bread or crispbread)’. For all of these
questions, the answering options were ‘never or hardly
ever’, ‘every day or almost every day’ or ‘occasionally dur-
ing the week’.

For the questions “What do you usually drink with your
meals?” and “What do you usually drink for your thirst?’, the
following options were provided: milk, juice, concentrated
juice, tap water, general fizzy drink, light fizzy drink, light
concentrated juice, bottled water and something else
(one choice). Juice and concentrated juice were analysed
as the category fjuice’, bottled water and tap water as
‘water’, and light fizzy drink and light concentrated juice
as ‘light drinks’; leaving general fizzy drink in the category
‘fizzy drink’.

Education level (comprehensive school, vocational
school, university of applied sciences, dual qualification,
high school, university, other) was exploited in the study.
Education level was divided into three categories: ‘compre-
hensive or vocational school’, ‘high school or dual qualifi-
cation’ and ‘university or university of applied sciences’.
Those reporting their education to be other (1 4) were
excluded from the analyses related to education.

For the question ‘How often do you participate in sports
or physical exercise?’, options were ‘not at all’, ‘1-2 times a
month’, ‘1-2 times a week’, ‘3—4 times a week’ and ‘more
frequently than 5 times a week’. For the question ‘How
often do you brush your teeth?”, options were ‘never or
hardly ever’, ‘every day or almost every day’ or ‘occasion-
ally during the week’. Those who brushed their teeth daily
were also asked to answer the subsequent question ‘How
many times a day do you brush your teeth? (response
options of ‘once a day’, ‘twice a day’, ‘more frequently than
twice a day”). For the question ‘Do you smoke?’, the options
were ‘no’, ‘1-5 cigarettes a day’, ‘10-20 cigarettes a day’ and
‘over 20 cigarettes a day’. In the present study, the status of

Table 1 Distribution of eating different meals and meal components and health-related habits in the study population of
~8700 Finnish conscripts born in the beginning of the 1990s (data from the ‘Oral Health of the Conscripts 2011’ project)

Never or hardly

ever (%) Occasionally (%) Regularly (%) Total (%) N

Meal

Breakfast 19-8 209 593 100-0 8699

Lunch 9-8 22.9 67-3 100.-0 8699

Dinner 38 16-8 79:5 100.-0 8699

Supper 91 26-8 64-2 100.-0 8691
Meal component

Warm course 0-3 39 95-8 100.-0 8693

Salad or grated vegetables 121 40-5 47-4 100.-0 8693

Bread or crispbread 6-0 27-3 66-7 100.-0 8693
Physical exercise 5.2 16-3 78-6 100-0 8700
Tooth brushing 1.0 95 895 100.-0 8685
Smoking 60-9 - 391 100.-0 8687
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smoking was dichotomized into those who did not smoke
at all and the rest.

Urban-rural division as well as division according to the
language mainly spoken in the home municipality were
done as described earlier by Kamppi et al.'*. Places of res-
idence were dichotomized into those where only or mainly
Finnish was spoken and those where only or mainly
Swedish was spoken.

The term ‘regularly’ was used for tasks performed every
day or almost every day for the questions related to meals
and tooth brushing and weekly for the question concerning
the regularity of exercising. The term ‘occasionally’ referred
to the options ‘occasionally during the week’ for the ques-
tions concerning meals and tooth brushing and ‘1-2 times a
month’ for the question covering physical exercise.

Clinical parameters

BMI values of the conscripts were calculated according to
the height and weight data measured in the obligatory
medical examination during the first two weeks of military
service. As commonly accepted, persons with BMI >
25kg/m? were considered overweight/obese and those
with BMI < 25 kg/m? as normal weight.

Decayed teeth (DT) and decayed, missing and filled
teeth due to dental caries (DMFT) were determined as
described in a previous study?. As for periodontal status,
mean Community Periodontal Index (CPD per sextant was
used. The mean of the six CPI scores was calculated for
each person once all six values were available. Bleeding
on probing (BOP) was also reported by sextant
(bleeding/no bleeding), reaching the values 0619

Statistics
Distributions of the eating behaviours in the study popula-
tion were described as frequencies and proportions, also
categorizing the participants according to their place of res-
idence, education level, BMI and health behaviours. Mean
values and sp were calculated for different oral health mea-
sures. Variables were created to investigate the association
of the number of consumed daily meals and meal compo-
nents with oral health measures. To investigate the associ-
ation between BMI and dental caries, dichotomized DT
values (0-2, >3) were investigated with categorized BMI
values (<17, 17-01-25, 25-01-30, >30 kg/m?). Cross-tabula-
tion and y? tests were used to analyse the significance of the
differences between the variables. Binary logistic regres-
sion analysis was used to study the association of the need
for restorative dental treatment (DT > 0) or BMI > 25 kg/m?
with explanatory variables. P values <0-05 were consid-
ered statistically significant. Drink consumption was illus-
trated graphically as a bar plot.

The analyses were performed using the statistical soft-
ware package IBM SPSS Statistics for Windows version
22.0 (2013) and R software version 3 (2014).
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Fig. 1 Drink consumption at meals (@) and for quenching thirst
() in the study population of ~8700 Finnish conscripts born in
the beginning of the 1990s (data from the ‘Oral Health of the
Conscripts 2011’ project)

Results

The number of daily meals varied from no regular meals
(65 %) to one (9:4 %), two or three (526 %), or even four
meals (31-6 %) per day. Dinner was the most frequently
eaten meal followed by lunch. Yet almost four in ten con-
scripts skipped lunch at least occasionally during the week;
20 % ate it hardly ever or never (Table 1). Milk was by far
the most common drink at meals, followed by water and
juice; whereas the drinks most frequently used for quench-
ing thirst were water, juice, fizzy drinks and milk (Fig. 1). A
similar trend was seen with the components of meals: 2-4 %
recorded no meal components, 61-9 % had one or two, and
about a third (35-8 %) had all three meal components. The
mean frequency of consumed daily meals was 2-7 and meal
components 2:1. The most frequently eaten meal compo-
nent was the warm course alongside bread, whereas the
most frequently skipped meal component was salad or
grated vegetables (Table 1). Most conscripts reported regu-
larly doing physical exercise and brushing their teeth daily.
Almost 40 % reported smoking daily (Table 1).

The more daily meals and meal components conscripts
ate, the less dental treatment they needed (Table 2).
Conscripts drinking water for quenching thirst had less
need for restorative and periodontal treatment compared
with those drinking fizzy drinks (Table 2). Need for restor-
ative dental care (DT>0) was significantly greater
(P < 0-001) for those who did not eat regularly: the propor-
tions were 53 v. 43 % for breakfast, 50 v. 46 % for lunch,
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Table 2 Percentages and mean values for different oral health measures according to eating and drinking habits in the study population of
~8700 Finnish conscripts born in the beginning of the 1990s (data from the ‘Oral Health of the Conscripts 2011’ project)

Number of
DMFT CPI BOP areas BMI (kg/m?)
Meals and meal components (sum) Need for restorative

and drinks for quenching thirst dental care (%) Mean SD Mean SD Mean SD Mean SD
0 57-1 5-0 4.72 0.7 0-54 2.7 212 24.8 4.32
Number of meals 1 511 49 441 07 054 27 211 247 444
2 50-0 4.7 4.46 0.7 0-53 2.8 212 24.6 4.37
3 46-9 41 4.27 0.6 0-49 25 2.03 24.0 4.23

4 421 37 378 0.6 0-50 23 2.00 23.7 3-65

Number of meal components 0 60-6 5.4 4.74 0.7 0-53 2.7 1.99 247 4.31
1 49-6 4.6 4.58 0.7 0-51 2.7 2-11 24.2 4.47

2 470 4.3 4.22 0.7 0-52 25 2.05 24.0 4-09
3 44.8 39 3-98 0.6 0-50 24 2.04 24.4 3.97
Drinks Water 45.2 4.0 4-03 0.6 0-50 24 2.03 243 413
Fizzy drink 58-8 5.5 4.98 0.7 0-54 3.0 218 237 4-20

Total 45.0 41 416 0.7 0-54 2.7 2.08 242 419

DMFT, decayed, missing and filled teeth due to dental caries; CPI, Community Periodontal Index; BPO, bleeding on probing.

52 v. 46 % dinner and 49 v. 46 % for supper (P=0-010),
respectively. A similar correlation was found in terms of
the need for periodontal treatment (mean CPI). Need for
periodontal care was greater for those who did not regu-
larly eat the warm meal (59 %) or salad/grated vegetables
(50%) compared with those who ate them regularly
(47 and 44 %, respectively; P < 0-001).

The mean BMI in the study population was 24-2
(sD 4-19) kg/m? and two-thirds (65-1 %) had BMI < 25 kg/m?.
Those with BMI < 25 kg/m?ate all meals and meal compo-
nents more frequently than those with BMI > 25 kg/m?.
The more daily meals conscripts ate, the lower was their
BMI. The number of meal components did notseemto have
a linear association with BMI value (Table 3).

Those of normal weight had least need for restorative
dental care. Compared with normal-weight conscripts,
overweight conscripts had more need for restorative
(DT > 0: 44-8 v. 48-8 %) and periodontal treatment (mean
CPI: 0-7 (sD 0-55) . 0-8 (sD 0-57)), higher caries experience
(mean DMFT: 4.0 (sD 4-08) v. 44 (sD 4-21)) and higher
mean BOP (2-5 (sp 2:10) v. 2-8 (sD 2:-14)). Overweight con-
scripts brushed their teeth daily slightly less often (87-5 %)
than those of normal weight (90-6 %; P < 0-001). Also, a
larger proportion of normal-weight conscripts brushed
their teeth twice daily or more often (61 %) compared with
overweight conscripts (55 %; P < 0-001).

Those living in rural communities ate all other meals
except dinner slightly more frequently compared with their
urban counterparts. Almost all conscripts from the
Swedish-speaking communities ate all other meals except
supper and the warm course distinctly more frequently
than the ones from Finnish-speaking municipalities.
Conscripts with higher education more regularly ate meals
and all different meal components than conscripts with
lower education (Table 3). Furthermore, those who
smoked clearly ate fewer meals and meal components,
consumed less water and more frequently used fizzy drinks
for quenching thirst compared with their non-smoking
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counterparts. The same was true for those who brushed
their teeth daily or did regular physical exercise, compared
with those who did not (Table 3).

Binary logistic regression analyses showed that eating
breakfast was negatively associated with restorative dental
treatment need (P < 0-001), as was regular physical exer-
cise (P<0-01) and daily tooth brushing (P<0-001).
However, smoking and drinking fizzy drinks for quenching
thirst increased the odds for restorative treatment need
(P<0-001). According to the binary logistic regression
analysis, eating breakfast (P<0:001) and dinner
(P<0-0D) regularly were each negatively associated with
overweight (BMI > 25 kg/m?), whereas smoking increased
the odds (P < 0-001; Table 4).

Discussion

The present cross-sectional population-based study shows
that dinner and lunch are the most commonly eaten meals
by young healthy Finnish conscripts. A high number of
daily meals and meal components as well as eating break-
fast were found to be significantly negatively associated
with dental caries and overweight. Yet 20 % of conscripts
ate breakfast only occasionally and the same proportion
ate breakfast never or hardly ever. Finnish men in their
early twenties drink milk, water or juice at meals, and
water, juice, fizzy drinks or milk for quenching thirst.
Smoking increased the odds for both restorative dental
treatment need and overweight. Overweight was associ-
ated with increased prevalence of restorative and perio-
dontal treatment need in the present study.

Only one-third of Finnish conscripts followed the
Finnish meal recommendations (four daily meals and
essential meal components)!”. Decreased number of daily
meals and meal components seemed to be associated with
increased need for dental and periodontal care. Here our
findings somewhat support those of Dusseldorp et al.'®.
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Table 3 Association of meals and meal components with behavioural and other variables in the study population of ~8700 Finnish conscripts
born in the beginning of the 1990s (data from the ‘Oral Health of the Conscripts 2011’ project)

Meals and meal components consumed every day or almost every day and drinks
consumed for quenching thirst (%)

https://doi.org/|

Meals Meal components Drinks
Warm Salad or grated  Bread or Fizzy
Variable (%) Breakfast Lunch Dinner Supper meal vegetables crispbread Water drink
Municipality of ~ Urban (34-9) 58-6 66-1  80-0 63-9 96-7 46-7 64-9 63-2 6-3
residence Rural (65-1) 59-0 677 791 64-3 95.5 471 67-6 58-4 7-3
Majority of inhabitants 58-9 667 793 644 95.7 472 66-6 60-5 6-9
Finnish-speaking (95-4)
Majority of inhabitants 62-9 795 848 53-8 99.0 49.0 64-8 59.5 4.3
Swedish-speaking (4-6)
BMI <25 kg/m? (65-0) 62-2 672 810 675 96-5 471 66-5 59.7 6-9
>25 kg/m? (35-0) 531 64.7 763 607 95.0 48-5 66-5 61-5 6-1
Own education Comprehensive or 516 651 759 62-4 94.4 411 68-9 56-4 81
vocational school (53-6)
High school or dual 68-3 697 838 663 975 55-1 64-2 65-4 52
qualification (45-4)
University or university of 68-4 734 873 646 97-5 532 64-6 59.5 7-6
applied sciences (0-9)
Smoking Yes (39:-1) 46-8 62-1 759 592 93-9 41.0 69-1 57.2 85
No (60-9) 67-3 706 818 673 97.0 51.5 65-1 62-6 5.7
Daily tooth Yes (89-5) 62-4 687 807 658 96-4 495 585 619 6-3
brushing No (10-5) 32:2 55-0 693 499 90-6 29-2 67-7 485 108
Regular Yes (78-6) 64-1 702 818 676 96-9 52-6 68-9 62-9 54
physical No (21-4) 414 566 712 516 91.7 28-3 58-5 51.7 11.
exercise

Of all the meals, particularly breakfast appeared to play an
important role as a protective factor against restorative den-
tal treatment need. This is in line with previous studies*2?
even if Dusseldorp et al. found that breakfast may be more
important among 15-year-olds or younger than young
adults™®.

It also appeared that the conscripts with unfavourable
health habits (smoking, not having regular exercise, not
brushing their teeth daily) also ate meals less regularly than
those with more favourable habits. Again, smoking seems
to be associated with other harmful behaviours like drink-
ing fizzy drinks for quenching thirst and brushing teeth
irregularly. It is notable that persons with unfavourable
health habits most commonly ate only bread for meals
compared with others. Actually, bread is an important part
of the traditional Finnish diet and our results propose that
proper meals are easy to replace with bread. A more harm-
ful way than bread for replacing meals is consumption of
different snacking products.

The drinking habits at meals of Finnish conscripts can be
regarded as relatively healthy; only 12 % consumed some-
thing else than milk or water. For quenching thirst, on the
other hand, the juice consumption was surprisingly high
(21 %) along with the consumption of fizzy and energy
drinks. One-third of drinks for quenching thirst were some-
thing else than water or milk instead of the recommended
water®). Oral health among conscripts consuming water
for quenching thirst was significantly better than among

0.1017/51368980019001873 Published online by Cambridge University Press

those consuming fizzy drinks. This was also reported ear-
lier by Hasselkvist et al.*®, who found that the Gingival
Bleeding Index and DMFT values were higher among those
18-19-year-olds consuming fizzy drinks than the group
with low fizzy drink consumption. In the present study,
fizzy drink consumption was clearly most common among
conscripts with lower educational level and, simultane-
ously, this group also ate daily meals least regularly and
had most problems in oral health. Educational background
in the family has found to be associated with oral health in
previous studies®32%.

Obesity (BMI > 35 kg/m?) is one exclusion criterion for
military service® in Finland, but exclusion happens
mostly after the obligatory health examination in the first
weeks of military service. The data used in the present
study were collected in the early phase of the conscripts’
military service, so the answers regarding dietary habits
and oral hygiene represent the behaviour before the ser-
vice and include obese conscripts (BMI = 30-35 kg/m?),
which is a benefit.

Here, a decreasing number of meals was associated with
overweight, which is in line with a previous Finnish
study®®. In fact, it seemed that those who eat more meals
daily have better oral health conditions and are of normal
weight. However, regular exercise had no particular effect
on overweight in the present study. The study population
was healthy young adults, with the majority doing regular
physical exercise. The results here support the findings of
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Table 4 OR and 95 % CI from binary logistic regression analysis
(adjusted) for the association of restorative dental treatment need
(DT > 0) or overweight (BMI > 25 kg/m?) with explanatory factors in
the study population of ~8700 Finnish conscripts born in the
beginning of the 1990s (data from the ‘Oral Health of the
Conscripts 2011’ project)

DT>0 BMI > 25 kg/m?

Explanatory factor OR 95% ClI OR 95% ClI
Breakfast

No 1.00 Ref. 1.00 Ref.

Yes 0-86 0-78, 0-95 0-78 0-70, 0-87
Lunch

No 1.00 Ref. 1.00 Ref.

Yes 0-97 0-88, 1-07 0-93 0-84, 1-04
Dinner

No 1.00 Ref. 1.00 Ref.

Yes 0-90 0-80, 1-01 0-86 0-76, 0.97
Supper

No 1.00 Ref. 1.00 Ref.

Yes 1.09 0-98, 1-02 0-94 0-84, 1-05
Smoking

No 1.00 Ref. 1.00 Ref.

Yes 1.88 1.71, 2.05 119 1.07,1.31
Water for quenching thirst

No 1.00 Ref. 1.00 Ref.

Yes 0-95 0-86, 1-04 1.08 0-97, 1-21
Fizzy drink for quenching thirst

No 1.00 Ref. 1.00 Ref.

Yes 1.38 1.15, 1.66 0-83 0-67, 1-02
Regular exercise

No 1.00 Ref. 1.00 Ref.

Yes 0-89 0-79, 0-99 1.05 0-93,1-19
Daily tooth brushing

No 1.00 Ref. 1.00 Ref.

Yes 0-50 0-43, 0-58 0-85 0-73, 1-00

DT, decayed teeth; ref., reference category.

Hooley et al.’? who reported that unfavourable eating
and oral hygiene habits associate with overweight.
Overweight conscripts had worse oral health conditions
by all indicators than their normal-weight counterparts.
Similar findings about poorer oral health conditions among
overweight people have been made in several other

(27-2

studies”’?. The tendency of less regular tooth brushing

among the overweight conscripts in the present study
may furthermore increase their risk of dental diseases®®.

In rural areas, meals were eaten slightly more frequently
compared with the urban areas. A similar difference was
observed between the Finnish- and Swedish-speaking
municipalities: the Swedish-speaking conscripts clearly
consumed all meals except for supper more often. This
finding may be one cause for better oral health among
the Swedish-speaking conscripts, observed by Kimppi
et al. ¥,

A great advantage of the present study is that the man-
datory military service in Finland offered data collected on
a unique age cohort, which is otherwise challenging to
achieve. Additionally, health examination was obligatory,
producing zero dropout rate. Annually about 25 000 young
men enter the service with a performance rate of 79 %%

9/10.1017/51368980019001873 Published online by Cambridge University Press
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The participants here are a random sample of all draftees,
thus representing the conscripts in 2011 of whom the
majority were born in 1991 (>90 %).

Owing to the cross-sectional nature of the current study,
we are not able to identify possible causal factors behind
the oral health and BMI findings. Longitudinal studies on
the topic would be valuable. The small proportion of
females was included in the study population here, but it
would be interesting to have a large-scale study with both
genders. Also, it would be valuable to have all information
about every conscript from both oral health screening and
questionnaire. The questions about dietary habits based on
Finnish meal recommendations and the questionnaire have
been used in many other population-based Finnish
studies®1>31739 The computer-based questionnaire was
initially created together with secondary students to inves-
tigate oral health-related behaviours for secondary-school
students®3V. It was piloted before the study. It was piloted
again for the conscript study and validated>3239_In addi-
tion, the modified version of the questionnaire has been
used in many other population-based Finnish stud-
ies32:33:3539) There was no chance for keeping a diet diary
to investigate diet composition. The questionnaire does not
give details of the diet (such as percentage of energy from
free sugars) but rather presents patterns of eating.

From the present study on the dietary habits of the
Finnish male population born in the early 1990s, it can
be concluded that the most important factors associated
with dental health are behavioural ones like irregular
meals, drinking fizzy drinks, smoking and irregular teeth
brushing. The same variables are also associated with over-
weight. Programmes battling overweight and promoting
oral health among adolescents in countries with low dental
caries experience should be continued, to achieve life-long
good oral health. Regularity — be in eating, hygiene or
hygiene habits — is an important factor for maintaining oral
health and normal weight.
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puter-assisted questionnaire. De-identified data were used
for the analyses.
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