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Conclusion: Unpleasant dental care experiences during childhood are associated
with poor oral health in adulthood, independent of later-life socio-behavioural char-
acteristics including negative dental care seeking. This highlights the importance of
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1 | INTRODUCTION

Oral diseases are prevalent and represent a major public health
problem globally.l’3 Dental caries, periodontal disease and tooth loss
prevalence increase with age and have a negative impact on quality
of life.* Moreover, oral diseases show marked socio-economic dis-
parities across age groups and welfare regimens.””

According to ‘the critical period life course’ model, early-life un-
favourable socio-economic and behavioural circumstances might in-
fluence oral conditions in later life.}02 Alternatively, the influences
from early-life circumstances will be modified across time.'%'? The
Newcastle Thousand Families cohort revealed that the impact of
childhood socio-economic status on tooth retention in adulthood di-
minished with increasing age concomitant with increasing influence
of adult socio-economic position.*** Astrgm et al*®> demonstrated
that young adults with stable favourable socio-economic positions
reported better oral health-related quality of life compared to their
stable deprived counterparts. Prolonged exposure to low socio-eco-
nomic position as well as upward and downward mobility in the so-
cial hierarchy influence periodontal disease, self-rated oral health
and tooth retention in middle- and older-aged people.**”

Adverse experience during childhood is defined as exposure
to exogenous stressors such as parental death, domestic violence
and unpleasant healthcare experiences.!® International studies have
reported on long-term impact of adverse experiences during child-
hood on quality of life in adulthood.'® According to a Norwegian and
Swedish study, dental fear following early unpleasant experience
with dental treatment is common in young adults.}?20 Unpleasant
dental experience may act as barriers towards use of dental care
and in turn lead to poor oral health.?*?¢ Astrom et al?® investigated
young Norwegian adults in 1997 and 2007 and found that dental
fear was significantly associated with less frequent dental visits in
both survey years. Moreover, there is evidence of an association
between irregular dental care utilization and poor oral health.?
Identifying relationships between unpleasant childhood experiences
and subsequent oral health constitutes an important step in planning
public health policies for vulnerable populations.

Life-course epidemiology has highlighted that unpleasant child-
hood experiences act as risk factors for poor health suggesting a
dose-response relationship with compromised quality of life.X0:18:26
Moreover, studies have started to investigate the role of behaviours
in explaining associations between oral health and early-life circum-
stances using various statistical methods, such as change-in-esti-
mate regression models, structural equation modelling (SEM) and

counterfactual models.”??7%° Little is known, however, as to how

tailoring regular contacts with dental healthcare services in childhood to build confi-

dence in children and thus has implications for healthcare policy.

oral health, public health, tooth loss

unpleasant experience with dental care during childhood is associ-
ated with tooth loss and poor oral quality of life in younger adulthood.
Using a national sample of young Norwegian adults, we examined
whether unpleasant experience with dental care during childhood
is associated with tooth loss and oral health-related quality of life in
adulthood after accounting for early- and later-life socio-behavioural
circumstances and dental avoidance behaviour.

2 | MATERIALS AND METHODS
2.1 | Study population

The present study used data from a national survey conducted in
Norway in 2016. A sample of 9052 young adults aged 25-35 years,
randomly selected from the Norwegian National Population Registry,
was invited to participate in an online survey. An introductory letter
explaining the purpose of the study and an electronic questionnaire
were sent to all eligible participants. The study was undertaken with
the understanding and written consent of each participant in accord-
ance with ethical principles and the guidelines of the Declaration
of Helsinki. Ethical permission was granted by the Ombudsman,
Norwegian Center for Research Data. NORSTAT (www.norstat.no)
was responsible for sending out questionnaires and data collection.
A total of 2625 individuals filled in and returned the questionnaire
(2625/9052, response rate 29%). We excluded from the analyses 84
individuals providing incomplete information and another 118 in-
dividuals with missing information on the exposure variable (early
unpleasant experience with dental care), reducing the sample size to
2433 individuals.

2.2 | Outcome measures

The study outcomes were (a) tooth loss and (b) oral impacts on
daily performances (both self-reported). Participants were asked
to provide information on the number of natural permanent teeth
they had. As previously done,**” the information was grouped into
five categories; ‘all teeth present’, ‘missing 1-2 teeth’, ‘missing a few
teeth’, ‘missing many teeth’ and ‘missing all teeth’. As missing teeth
was not frequent in this age group, we re-grouped the information in
a two-category variable: ‘all teeth present’ (reference category) and
‘missing any number of teeth’. Oral health-related quality of life was
measured using the 8-item oral impact on daily performances, OIDP

inventory.®* Each OIDP item had originally the following response
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categories: ‘never affected’, ‘affected less than once a month’, ‘af-
fected once or twice a month’, ‘affected once or twice a week’ and
‘affected every day or nearly every day'. For these analyses, each
item's response options were grouped into two: ‘never affected’
(category one—assigned null points) and ‘affected less than once a
month’ or ‘affected once or twice a month’ or ‘affected once or twice
a week’ or ‘affected every day or nearly every day’ (category two—
assigned one point). An overall OIDP score (ranging from null to eight
points) was then constructed adding up points from the eight indi-

vidual item responses.

2.3 | Exposure and covariates

Unpleasant experience with dental care during childhood—the ex-
posure variable of our study—was derived from the concept adverse
childhood experience.’® Participants were asked about unpleasant
or frightening experiences during dental treatment as children and
were provided with four answering options: ‘no’, ‘yes, sometimes’,
‘yes, several times’ and ‘l do not remember’. Individuals replying, ‘l do
not remember’ (n = 118), were not included in the analyses.
Early-life measured covariates were mother's education [‘lower
level of education’ (primary and secondary school) ‘medium level of
education’ (high school) and ‘higher level of education’ (university/
college)], and country of birth (‘born in Norway' and ‘born abroad’).
We also included later-life exposure variables. These were own ed-
ucational level (‘primary or secondary education’, ‘college/bachelor’
and university/ master or PhD’), smoking (‘smoking daily/sometimes’
and ‘never smoking’) and tooth brushing (‘at least twice a day’ and
‘less than twice a day’). Moreover, we asked study participants ‘Have
you avoided dental attendance due to dental fear?’ and ‘Have you
avoided scheduling dental appointments due to dental fear?’ Based
on their answers, we grouped the participants into those respond-
ing ‘never’ (category one) and those responding ‘at least once’ or
‘often’ or ‘almost always’ or ‘always’ (category two). For these analy-
ses, we created an aggregate variable capturing avoiding scheduling
or attending a dental appointment with the following categories:
‘never avoiding scheduling or attending dental appointments’ (ref-
erence category), ‘avoiding either attending or scheduling a dental
appointment’ and ‘avoiding both scheduling and attending dental

appointments’.

2.4 | Statistical analyses

Data were analysed using SPSS version 22.0 (IBM Corp. Released
2013, IBM SPSS Statistics for Windows, Armonk NY: IBM Corp) and
STATA 15 (Stata Corp LP, College Station, TX).

Early- and later-in-life socio-behavioural characteristics be-
tween men and women as well as across exposure categories were
compared using chi-square test for categorical variables and Mann-
Whitney or Kruskal-Wallis tests for continuous variables. We used

generalized linear models for binary outcomes to model tooth loss as
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a function of unpleasant dental experience. The obtained incidence
rate ratios (IRR) estimate the relative differences in the prevalence
of tooth loss across exposure categories. We used multiple negative
binomial regression to model the OIDP sum score as a function of
unpleasant dental experience. The obtained IRRs estimate the rela-
tive difference in OIDP score across exposure categories.

We fitted three models. Model 1 was adjusted for early-life
socio-behavioural circumstances such as age, gender, country of
birth and mothers' education. In model 2, we additionally adjusted
for later-life socio-behavioural factors in terms of own education,
smoking and tooth brushing frequency. In order to estimate the as-
sociation between our exposure variable and oral health that cannot
be explained by dental avoidance behaviour, we further adjusted our
model (model 3) for the later variable.

3 | RESULTS

We included in the study 2433 Norwegian adults aged 25-35 years
[mean (SD), 30.1 (3.2) years], of whom 42.7% were men. Appendix
S1 summarizes early- and later-life characteristics, overall and by
participants' sex. A total of 29.3% and 16.4% of the participants
reported unpleasant experience with dental care during childhood
a few times and several times, respectively. The proportions who
had lost at least one tooth and confirmed avoidance of scheduling
and attending dental care were 30.7% and 14.0%, respectively. Male
participants were slightly older than female participants. The pro-
portion of participants reporting unpleasant experiences with dental
care during childhood, level of education of their mothers and coun-
try of origin were similar between men and women. A higher propor-
tion of women than men had attained college or higher education.

In order to assess the potential for selection bias due to under-
or overrepresentation of certain demographic groups, we compared
our responding sample with the general population in Norway aged
25-44 years. This comparison revealed similar distributions of age,
gender and educational attainment. To illustrate, the proportions of
individuals aged 25-29 years and 30-35 years in our sample were
43.7% and 56.3%. Corresponding figures in the general population
were 46.3% and 53.0%, respectively. Men accounted for 42.7% of
our sample and 51.3% of the general population. The proportions of
study participants with primary, secondary or higher education were
27.4%, 38.8% and 33.8%, respectively. The corresponding figures in
the general population were 26.5%, 37.8% and 32.9%.

Table 1 summarizes early- and later-life socio-behavioural char-
acteristics of study participants and oral health outcomes across
the main exposure (unpleasant experiences with dental care during
childhood) categories. Participants whose mothers had attained
higher education reported less often unpleasant experiences with
dental care. Participants reporting unpleasant experiences with den-
tal care were more often smokers and reported brushing their teeth
less often than the unexposed group. Lastly, unpleasant experiences
with dental care during childhood were associated with avoidance to

schedule or/and attend dental care in adulthood.
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TABLE 1 Unpleasant early dental care experience by

respondent characteristics

Unpleasant experiences with dental care in

childhood
Never
(n=1323)
Age**, years, mean 29.9 (3.2)
(SD)
Gender (male), % (n) 45.1 (596)

1. Early-life factors, % (n)

Mother's education**

Low 10.7 (142)

Middle 39.7 (525)

High 49.6 (656)
Country of birth

Norway 91.8 (1214)

Qutside Norway 8.2 (109)

1. Later-life factors, n (%)

Highest attained education**

Primary/ 25.2(327)
Secondary
College/ 38.3(497)
Bachelor
University/ 36.4 (472)
Master/PhD
degree
Smoking**
Daily/ 11.0 (145)
Sometimes
Never smoker 89.0(1178)
Tooth brushing**
At least twice 70.7 (932)
aday
Less than twice 29.3(386)

a day

Avoidance behaviour**

No 90.1(1192)
Avoiding 7.3(97)
ordering or
attending

Avoiding both
ordering and
attending

2.6 (34)

111. Study outcomes, % (n)
Missing teeth**

None 76.2 (1008)

21 missing 23.8(315)
OIDP score**

Median (IQR) 0(0-2)

A few times
(n=712)
30.3(3.2)

41.0(292)

13.5(96)
40.3 (287)
46.2(329)

93.0 (662)

7.0 (50)

25.3 (175)

40.4 (280)

34.3(238)

14.0 (100)

86 (612)

64.6 (459)

35.4(251)

56.0(399)
26.0 (185)

18.0 (128)

65.7 (468)
34.3 (244)

1(0-3)

Several times
(n=398)
30.6(3.2)

38.2(152)

20.1(80)
39.4 (157)
40.5 (161)

91.2 (363)

8.8 (35)

36.5(142)

39.8 (155)

23.7 (92)

23.4(93)

76.6 (305)

60.3 (237)

39.7 (156)

22.6 (90)
32.7 (130)

44.7 (178)

52.5(209)
28.9 (189)

1(0-3)

Abbreviations: IQR, interquartile range; OIDP, oral impact on daily

performances; SD, standard deviation.

**P <.001.

Table 2 summarizes the outcomes of analyses of the association
between unpleasant experience with dental care during childhood
and tooth loss. When adjusting for early-life characteristics only
(model 1), the prevalence of tooth loss were 1.42 (IRR = 1.42, 95%
Cl: 1.24-1.64) and 1.96 (IRR = 1.96, 95% Cl: 1.70-2.26) times higher
among individuals who reported unpleasant experiences a few times
or several times than among individuals who did not report unpleas-
ant experiences with dental care in childhood. Adjusting further for
educational level, smoking and tooth brushing (model 2) slightly at-
tenuated the relative differences (IRR = 1.40, 95% Cl: 1.22-1.62 and
IRR = 1.88, 95% Cl: 1.62-2.17, respectively). Lastly, when adjusting
for dental avoidance behaviour (model 3), the prevalence of tooth
loss was 1.29 (IRR = 1.29, 95% Cl: 1.11-1.50) and 1.58 (IRR = 1.58,
95% Cl: 1.32-1.88) times higher in among individuals who reported
unpleasant experiences a few times or several times than in those
who did not.

Table 3 summarizes the analyses of the association between
unpleasant experiences with dental care in childhood and OIDP
scores. When adjusting for early-life characteristics only (model
1), unpleasant experiences with dental care (either a few or several
times) were associated with poorer oral health-related quality of life
(as measured by increased OIDP score) (IRR = 1.41, 95% Cl: 1.22-
1.63 and IRR = 1.69, 95% Cl: 1.42-2.01, respectively). Adjusting for
later-life course characteristics (model 2), attenuated the regression
estimates to (IRR = 1.39, 95% Cl 1.20-1.60 and IRR = 1.51, 95% CI
1.27-1.80, respectively). When further adjusting for dental avoid-
ance behaviour in model 3, the regression estimates became nonsig-
nificant and were attenuated to (IRR = 1.12, 95% Cl 0.97-1.29) and
(IRR=0.98,95% Cl 0.81-1.20).

4 | DISCUSSION

Our study demonstrated an association between unpleasant expe-
riences with dental care in childhood and poor oral health in young
adulthood. The findings indicate that unpleasant experiences are
associated with later-life socio-behavioural circumstances, such
as own educational level, smoking and tooth brushing in addition
to avoiding scheduling and attending dental care and might to
some degree operate through those patterns. By indicating direct
and indirect associations between oral health outcomes and un-
pleasant experience with dental care during childhood, this study
supports the critical period and the chain of effects life-course
models. This implies that unpleasant early-life circumstances have
enduring effects on disease in later life but that these effects
might also be modified across the life span.!® Although avoid-
ance of dental appointments and dental visits associated with un-
pleasant experience with dental care during childhood as well as
measures of oral health, it explained only parts of the association
between unpleasant experience with dental care in childhood and
oral health. Evidence that dental avoidance behaviour, smoking
and irregular tooth brushing are associated with tooth loss and

impaired oral quality of life is in line with Andersen's extended
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TABLE 2 Summary of multivariate
models for tooth loss prevalence
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Incidence rate ratios (95% confidence interval)

Characteristics Model 1 Model 2 Model 3
Unpleasant experiences with dental care in childhood

Never 1ref 1ref 1ref

A few times 1.42 (1.24-1.64) 1.40(1.22-1.62) 1.29(1.11-1.50)

Several time
Age (one year increase)
Gender (female vs male)
Mother's education
Low
Middle
High
Country of birth
Norway
Abroad
Highest attained education
Primary/Secondary
College/Bachelor

University/Master/PhD
degree

Smoking
No
Daily/Sometimes
Tooth brushing
At least twice a day
Less than twice a day
Avoidance behaviour
No

Avoiding ordering or
attending

Avoiding ordering and

1.96 (1.70-2.26)
1.04 (1.02-1.06)
0.87(0.78-0.98)

1ref

1.06 (0.88-1.26)
1.01(0.85-1.21)

1ref

1.07 (0.87-1.30)

1.88(1.62-2.17)
1.04 (1.02-1.06)
0.88(0.79-1.01)

1ref

1.07(0.89-1.28)
1.04 (0.86-1.24)

1ref

1.07 (0.88-1.31)

1ref

1.01(0.87-1.17)
0.95(0.81-1.12)

1ref

1.18 (1.01-1.37)

1ref

1.16 (1.03-1.31)

1.58(1.32-1.88)
1.04 (1.02-1.06)
0.87(0.78-0.98)

1ref
1.08 (0.90-1.29)
1.05(0.88-1.26)

1ref
1.08 (0.88-1.32)

1ref
1.03(0.89-1.19)
0.99 (0.84-1.17)

1ref

1.15(0.99-1.34)

1ref
1.15(1.02-1.30)

1ref
1.14 (0.96-1.34)

1.41 (1.19-1.68)

attending

behavioural model of health services and supports findings of pre-
vious studies. 3233

A strength of this study is its life-course conceptualization, em-
phasizing early childhood as a susceptible period for the development

of poor oral health.'°

Generally, there is a lack of studies in which
participants report upon their early-life circumstances. Another
strength is the use of direct questions on dental care avoidance due
to dental fear instead of proxy measures of frequency dental atten-
dance patterns. A large national sample made it possible to make
estimations with reasonable degree of external validity. Despite
the low participation rate, our sample was very similar to the gen-
eral Norwegian population aged 25-44 years (by December 2016)
with regard to age, gender and education attainment distribution.
Further, we believe that low participation rates are a bigger issue in
incidence, prevalence or mortality studies than in aetiology/associa-
tion studies such as ours. The present findings should be interpreted

with some potential limitations in mind. A life-course perspective

of chronic disease considers the importance of time to assess the
long-term effect of early-life circumstances on subsequent oral
health. This requires prospective cohort studies and thus, the pres-
ent cross-sectional design, with no data on the temporal sequence
of events, is a limitation to consider when interpreting the findings.
Moreover, cross-sectional data might misinterpret mediation of lon-
gitudinal processes.34 Future studies adopting prospective designs
are needed to improve our understanding of how associations of
early experiences with dental care and oral health are explained by
later-life circumstances. Both outcome measures were self-reported,
but a high level of agreement has been obtained between self-re-
ported and clinical measures of tooth loss in various settings.35’36
Thus, it is unlikely that that our reliance on the self-reported number
of natural teeth has severely biased the findings. Moreover, the ret-
rospective nature of the main exposure variable might have incurred
memory bias and self-reports of dental avoidance behaviour, smok-

ing and tooth brushing might be influenced by social desirability
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and thus being skewed in a direction which agrees with norms and
expectations. Such underreporting might lead to misclassification.
Finally, we cannot exclude residual confounding from other risk fac-
tors of tooth loss and oral impacts on daily performances.

As suggested by model differences in the estimated regression
coefficients presented, dental avoidance seemed to account for
parts of the association between unpleasant experience with den-
tal care during childhood and oral health. Previous studies, using
various approaches to mediation analysis, have documented on the
direct and indirect associations between childhood experiences and
oral health.*®2%27 |n a prospective study of Swedish adults, Bernabe

et al?’

observed a long-lasting, damaging effect of negative dental
experiences in childhood on tooth loss at older ages. Frequency of
dental visits within the past year did not play a role in the associa-
tion between early negative dental care experience and tooth loss
in that study.?” In accordance with the study of Bernabe et al,?’

|28

studies reported by Vettore et al’ and Vendrame et al?® could not

Incidence rate ratio (95% confidence interval)

verify assumptions of indirect effects through behaviours in the as-
sociation between childhood socio-economic position and adult oral

1, revealed that a minor amount of

health. By contrast, Celeste et a
1.4% of ethnic disparity in tooth loss was explained by the combina-
tion of dental visits, marital status and alcohol consumption. Using
natural effect models in a recent Danish study, Hac et al*° showed
that smoking and alcohol consumption explained about 11% and
26% of social inequality in tooth loss among adult men and women,
respectively.

In the present study, a substantial proportion (46%) of the par-
ticipants confirmed early unpleasant experience with dental care a
few or several times, whereas 14.0% reported avoiding both sched-
uling and attending dental care visits. This supports the notion by
Hakeberg et al*” and Skaret et al?® that children and younger adults
are at risk for dental fear. As depicted in Table 1, participants who
confirmed avoidance of dental care due to dental fear reported

early unpleasant experience with dental care most frequently, thus

TABLE 3 Summary of multivariate
models for association between

Characteristic Model 1 Model 2

Unpleasant experiences with dental care in childhood
Never 1ef 1ef
A few times 1.41 (1.22-1.63) 1.39 (1.20-1.60)
Several time 1.69 (1.42-2.01) 1.51(1.27-1.80)

Age (one year increase)
Gender (female vs male)
Mother's education
Low
Middle
High
Country of birth
Norway
Outside Norway
Highest attained education
Primary/Secondary
College/Bachelor

University/Master/PhD
degree

Smoking
No
Daily/Sometimes
Tooth brushing
At least twice a day
Less than twice a day
Avoidance behaviour
No

Avoiding ordering or
attending

Avoiding ordering and
attending

0.97 (0.95-0.99)
0.99 (0.88-1.13)

lref

0.85(0.70-1.03)
0.76 (0.62-0.92)

1ref

1.44 (1.16-1.80)

0.97 (0.95-0.99)
1.05(0.93-1.19)

1ref
0.85(0.71-1.03)
0.82(0.68-0.99)

1ref

1.48 (1.19-1.85)

1ref
0.85(0.73-0.99)
0.74 (0.63-0.85)

1ref
1.28(1.08-1.54)

1ref
1.29(1.13-1.47)

Model 3 unpleasant experiences with dental care
during childhood and oral health-related
quality of life

1ref

1.12(0.97-1.29)
0.98(0.81-1.20)
0.97 (0.95-0.99)
1.04 (0.91-1.17)

1ref

0.89 (0.74-1.08)
0.85(0.68-1.03)

1ref

1.47 (1.19-1.83)

1ref
0.87 (0.75-1.02)
0.80(0.68-0.94)

1ref

1.21 (1.01-1.44)

1ref
1.23(1.08-1.40)

1ref

1.48 (1.25-1.76)

2.29 (1.89-2.78)
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suggesting chain of effects for tooth loss and oral health-related
quality of life. This corroborates with previous evidence that ad-
verse childhood dental experiences promote subsequent beliefs that
dental visiting is unimportant for prevention of oral problems.?* At

t,%* who

odds with the present findings are those by Riley and Gilber
found that early childhood dental visits promote later regular dental
attendance patterns, positive dental attitudes and oral health even
though the early experience was painful and frightening. In agree-
ment with the present findings, previous studies have revealed that
people who attend dental care episodically for dental problems only
are more likely to suffer from tooth loss and poor oral health-re-
lated quality of life than those who attend routinely for dental check-
ups.37 About one third of the young sample investigated reported
having lost at least one tooth. In a national study from 2003 using the
same self-report instrument for measuring number of natural teeth,
17% and 33% of adults 25-44 years reported missing 0-4 teeth and
5 or more teeth, respectively.3® Although a substantial reduction in
the global burden of severe tooth loss has occurred during recent
decades, it is evident that the mean number of lost teeth increases
with age and that a substantial proportion of middle- or old-aged

people experience tooth loss.%’

5 | CONCLUSION

Unpleasant dental care experiences during childhood are associated
with poor oral health in adulthood, independent of later-life socio-
behavioural characteristics including negative dental care seeking.
This highlights the importance of tailoring regular contacts with den-
tal healthcare services in childhood to build confidence in children
and thus has implications for healthcare policy.
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