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1   |   INTRODUCTION

The Global Burden of Diseases study reported that 
dental caries of the primary teeth was the 12th most 

prevalent disease in all ages combined.1 Carious lesions 
form through a complex interaction over time between 
acid-producing microorganisms and fermentable 
carbohydrates and are affected by exposure to fluoride, 
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Abstract
Background: An ealy first preventive dental visit for children is recommended 
no later than twelve months. However, still many children have their first dental 
visit relatively late.
Aim: To evaluate whether active or passive referral by a well-child care (WCC) 
physician of babies for a first preventive dental visit leads to earlier initiation of 
dental care.
Design: From WCC clinics in two Dutch regions, 629 parents of babies partici-
pated. Parents received an active referral from a WCC physician for a dental visit 
for their babies (n = 204) or received care as usual (CAU) (n = 136) in one region 
and a passive referral (n = 143) or CAU (n = 146) in the other region. Active refer-
ral involved parents receiving a scheduled appointment at the dental practice, 
and passive referral involved parents making an appointment themselves. During 
the WCC visit, parents completed a baseline questionnaire. At age 2.5 years, par-
ents received a follow-up questionnaire about dental attendance.
Results: Of the active referral intervention group, 59.3% had their first preventive 
dental visit in their first year compared with 3.7% in the CAU group (p < .001); for 
the passive referral group, 46.9% compared with 9.6% (p < .001).
Conclusion: Referral of babies by WCC for their first preventive dental visit 
leads to earlier initiation of dental care. An active referral had a larger effect than 
passive referral.
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consumption of dietary sugars, and preventive 
behaviors.2,3 Before the age of 10, most children's manual 
and intellectual skills are not developed sufficiently to 
reach an effective level of oral hygiene, and parents play 
a significant role in imparting knowledge, attitude, and 
practice of their oral health care.4 Parents of children 
with an adequate level of oral health behaviors more 
often have a high socioeconomic status and adequate 
oral health behavior themselves.5

Interventions that promote reaching an adequate level 
of oral health in children can improve oral health con-
siderably if occurring from the eruption of a child's first 
tooth. A study in North Carolina showed that the age at 
the first preventive dental visit had a significant positive 
effect on dentally related expenditures, with the average 
dentally related costs being less for children who received 
earlier preventive care.6 The American Academy of Pae-
diatric Dentistry (AAPD) and the British Society of Pae-
diatric Dentistry both recommend establishing a “dental 
home” for the child no later than 12 months of age.7,8

In the Netherlands, the advice on the age of the 
first dental visit changed in 2013 from 2 years of age to 
6 months.9 Despite these recommendations, in 2019 only 
44% of Dutch 2- and 3-year-olds had visited a dentist/oral 
health practitioner at least once.10

A population approach to oral health promotion is re-
ported to be the most promising for children, potentially 
leading to decreased caries experience in several “at-risk” 
subpopulations.11 A way to reach very young children 
may be via well-child care (WCC) clinics, offering pre-
ventive paediatric care from birth until the age of 18 or 
21 years in many countries, including the United States 
and the Netherlands.

At the WCC clinics, the growth and development of chil-
dren is monitored, and they receive scheduled immuniza-
tions. WCC staff promote healthy behaviors and provide 
care; parents may also discuss parenting concerns or their 
child's health with the staff. Oral health education is not an 
obligatory part of their work. In the United States, it was re-
ported that the 2-, 4-, and 6-month planned visits to a WCC 
were attended by 63%–90% of parents of young children.12 
In the Netherlands, 92% of all parents of newborns (age 
0–4 years) visited the WCC clinic regularly in 2019.13 Con-
sidering the reach of the WCC, an intervention that utilizes 
WCC access with an individualized preventive referral to 
a dental clinic may be promising to promote early initia-
tion of dental visits for parents of newborns. We therefore 
conducted a study (Healthy Teeth All Aboard [HTAA]) in 
which 4- to 11-month-old children were referred from the 
WCC to a dental clinic. At the dental clinic, oral healthcare 
professionals treated the children according to the Non Op-
erative Caries Treatment Program.14,15 The aim of HTAA 
was to improve oral health among young children and to 

reduce oral health inequalities currently present at 5 years 
of age. This paper is the first paper related to this HTAA 
project and aims to evaluate whether referral (both active or 
passive) of parents of babies for a first preventive dental visit 
by WCC staff leads to earlier initiation of dental care than 
care as usual (CAU).

2   |   MATERIALS AND METHODS

2.1  |  Ethics approval

The Medical Ethics Committee of the University Medical 
Center Groningen provided a waiver for full assessment 
and further required the study to be performed in accord-
ance with the Helsinki Declaration (Ref. METc2014.175). 
The study was part of the HTAA study and was registered in 
2015 (Trial NL4174). It follows the CONSORT guidelines.16

The HTAA study was conducted as a quasi-
experimental trial with a premeasurement at base-
line before the intervention and a postmeasurement 
at 2 years after the intervention (first follow-up) and 
at 5 years after intervention (second follow-up). In this 
paper, we used data from the baseline measurement and 
the first follow-up.

2.2  |  Study setting and participants

Inclusion criteria were children: (1) living in the munici-
pality of the WCC clinic they were visiting; (2) aged be-
tween 1 and 12 months at baseline; and (3) who had not 
been to the dentist or oral health practitioner yet. In this 
paper, we used data from parents who completed the first 
follow-up questionnaire (n = 629) (Figure 1).

Why this paper is important to paediatric 
dentists

•	 Often young children have their first dental visit 
later than the recommended age. For a good 
start of preventive dental care for children, it is 
important to reach newborns and their parents.

•	 Referral of children by WCC clinics for a first 
preventive dental visit in their first year is ef-
fective in achieving earlier uptake of preventive 
dental care for young children. Paediatric den-
tal practitioners might consider collaboration 
with WCC clinics to reach more children in a 
timely manner, especially children from high-
caries-risk populations.
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2.3  |  Intervention

The intervention consisted of a preventive referral for 
children aged 4–11 months from the WCC clinic to a 
dental practice. The WCC physicians and nurses were 
trained during a 2-h workshop given by an author 
(Deborah Ashley Verlinden) regarding preventive oral 
health information for parents and how to communicate 
and clarify the advice for the first dental visit to parents.

At the WCC clinic, active and passive referrals were given 
for this first dental visit for children by one of the physicians 
during the appointment at 4, 6, or 11 months of age. WCC 
physicians referred parents to local dental practices partici-
pating in this trial. In one region (The Hague), an active re-
ferral was given because this referral method was preferred 
by both the WCC clinic and the dental practice. Active re-
ferral parents were asked for permission to share their con-
tact details at the WCC clinic so that dental practices could 
call parents to make the first appointment. In the other re-
gion (Northern Netherlands), a passive referral method was 
preferred by the participating organizations. In that case, 

parents were asked to make an appointment themselves for 
the first preventive dental visit of their child by contacting 
the dental practice whose details were provided.

Parents were informed by the WCC physician about 
child dental development, the importance of caries pre-
vention, and dental insurance coverage in the Nether-
lands. Information included the importance of caring 
for teeth from the eruption of the first tooth at around 
6 months, and the benefits of visiting a dental practi-
tioner regularly from early in life. In addition, the phy-
sicians emphasized that dental care up to 18 years of age 
is fully covered in the basic health insurance package in 
the Netherlands.

2.4  |  Care as usual

Parents in the CAU group (with no referral to the dental 
practitioner) received CAU in the WCC clinic. Usual child 
oral health education, however, was offered if this was 
part of their routine.

F I G U R E  1   Study flowchart.

Lost to follow-up 
P (n=175) / A (n=168)

Moved, incorrect address, 
lack of time, lack of interest

Excluded (n=260)
* Did not meeting inclusion criteria (n=33)
* Declined to participate (n=227)

Lost to follow-up 
P (n=195) /A (n=180)

Moved, incorrect address, 
lack of time, lack of interest

Questionnaire (n=347)
Child was 2.5 years of age

P (n=143) / A (n=204)

Parental Informed 

Consent received (n=1347)

CAU group (n=625)
P (n=321) / A (n=304)

Baseline questionnaire
Child was 4, 6 or 11 months 

Questionnaire (n=282)
Child was 2.5 years of age

P (n=146) / A (n=136)

Assessed for eligibility  

All parents of newborns aged 4-
11 months in WCC clinics in the 
passive (P) region and Active (A)

region.

(n=629)

Intervention group (n=722)
P (n=338) / A (n=384)

Baseline questionnaire
Child was 4, 6 or 11 months

*Received allocated intervention

(n=1347)
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2.5  |  Procedure

Parents in both the intervention group and the CAU group 
were asked to complete a baseline questionnaire at the WCC 
clinic when their child was 4–9 months of age. Questions 
regarded background variables such as child's gender and 
age, ethnicity (Dutch, Non-Dutch born), educational level 
of the mother (ISCED level 0–4 = low, ISCED 5–8 = high),17 
and the number of children in the household.

After 2 years, parents received a mailed follow-up ques-
tionnaire; if they had not responded within 3 weeks, an 
email reminder was sent with a link to an online version 
of the questionnaire. If necessary, a reminder by tele-
phone followed when the digital questionnaire was not 
completed within 4 weeks.18

2.6  |  Primary outcomes

The primary outcome was whether the child had the first 
dental visit within the first year of life, or not (reported by 
parents at the first follow-up).

2.7  |  Sample size

The sample size was determined based on the primary out-
come of the clinical part of the main HTAA project, which 
was caries experience (number of decayed, missing and 
filled primary teeth; dmft) at the age of 5 years. A power 
calculation was performed for alpha = 0.05, beta = 0.80, 
and a clinically relevant differences between intervention 
and CAU of 0.25 dmft (39%) and 12% fewer children with 
dmft = 0 than in the CAU group. This showed a required 
sample size of 250 children in both the intervention and 
CAU groups with complete datasets. This number was suf-
ficient to detect a difference of 8.4% between the groups in 
visiting a dental professional in the first year with a power 
of 80% at alpha 0.05, a contact rate of 0% at baseline, and a 
follow-up contact rate of 8.7% in CAU.19

2.8  |  Allocation

Participants were allocated to the WCC clinic in the “active” 
(A) region and in the “passive” (P) region. Region A had ap-
proximately 500 000 citizens of whom fewer than 50% had 
Dutch ethnicity and Region P had approximately 120 000 
citizens of whom more than 80% had Dutch ethnicity. The 
assignment of WCC clinics for control or intervention condi-
tions was made randomly, and the management or the prac-
titioners of WCC clinics could not choose which condition 
they preferred. In Region A, four WCC clinics participated: 

Two were assigned to the intervention group and two to the 
control group. For Region P, three intervention clinics were 
included, in addition to three control clinics.

2.9  |  Statistical analyses

First, we determined the participants' flowchart. Sec-
ond, we assessed background characteristics of the in-
tervention and CAU groups at baseline for the parents 
who filled out the follow-up questionnaire. Third, we 
compared the rates of children having their first dental 
visit in their first 12 months between the intervention 
and the CAU group, for Regions P and A based on pa-
rental report in the follow-up questionnaire. Fourth, 
multilevel logistic regression model analyses for the 
outcome dental visit in the first year were used, ac-
counted for clustering by WCC clinic and adjusted for 
educational level of the mother22–24 for Region P and 
Region A separately and for the total group. The IBM 
SPSS Statistics (version 22; IBM Corp., NY, USA) pro-
gram was used for all analyses.

3   |   RESULTS

3.1  |  Flow of participants

There was a total of 1347 participants (Figure 1) of whom 
722 were allocated to the intervention group and 625 to 
the CAU group. The response rate for the 2-year follow-
up was 46.7% (n = 629) (intervention group n = 347; CAU 
group n = 282).

3.2  |  Background characteristics

Table  1 shows the characteristics of parents that were 
not in follow-up vs. parents in follow-up in the interven-
tion (I) and CAU groups. Percentages of children of low-
educated mothers and non-Dutch mothers are higher in 
the children that were not in follow-up than children in 
the follow-up. This difference is relatively larger in the 
CAU group than in the intervention group. In 2021, the 
mean percentage for low education was 52%, and 22% of 
35- to 45-year-olds had a non-Dutch ethnicity.20,21 Percent-
ages for low educational level and non-Dutch mothers in 
the follow-up group are quite similar to the national per-
centages for adults in the Netherlands. For parental oral 
health behavior, no significant differences were found be-
tween the intervention and CAU groups.

The background characteristics of parents who com-
pleted the follow-up questionnaire are shown in Table  2. 
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The two groups differed in educational level and ethnicity of 
the mother in Region A and gender of the child in Region P.

3.3  |  Initial dental visit in the child's first 
year of life

The proportions of children having their first dental 
visit in their first year in Regions A and P are shown in 
Table 3. Children who received an active referral had an 

odds ratio (OR) of 34.2 for having a first dental visit in 
their first year versus children in the CAU group (95% 
confidence interval [CI]: 14.5–80.5). Children who 
received a passive referral had an OR of 6.0 for having a 
first dental visit in their first year versus children in the 
CAU group (95% CI: 1.6–22.8).

In the intervention group, 54.2% compared with 6.7% 
in the CAU group had their first dental visit in their first 
year of life, representing an OR of 16.5 for the intervention 
group compared with the CAU group (95% CI: 7.2–38.1).

T A B L E  1   Characteristics of 
participants not in follow-up versus in 
follow-up in intervention (I) and care as 
usual (CAU) groups.

Not in follow-up In follow-up

Baseline characteristics 
of mother I (n = 375)

CAU 
(n = 343) p I (n = 347)

CAU 
(n = 282) p

Non-Dutch (%) 37 37 .97 23 7 <.001

Low educated (%) 71 65 .09 62 46 <.001

Toothbrushing <2×/day (%) 16 17 .68 19 15 .20

Last dental visit more than 
1 year ago (%)

19 18 .74 14 12 .32

T A B L E  2   Background characteristics 
of the participating children in the 
intervention group and care as usual 
(CAU) in Regions A and P.

Region A

p

Region P

p

Active 
referral 
(n = 204)

CAU 
(n = 136)

Passive 
referral 
(n = 143)

CAU 
(n = 146)

(%) (%) (%) (%)

Male gender of child 51.5 47.1 .36 59.4 43.8 <.01

Mother Dutch born 62.7 87.5 <.001 97.2 97.9 .56

Low educational level of 
the mother

58.8 28.7 <.001 62.9 60.3 .68

Age child in months (SD) 28.8 (4.7) 29.2 (5.4) .52 27.4 (3.4) 27.3 (3.3) .83

One child in family 43.6 34.6 .09 43.3 37.7 .17

T A B L E  3   Rates of having a first dental visit in the first 12 months and odds ratios and adjusted odds ratios of rates for the intervention 
group versus the care as usual (CAU) group.

Active referral
Intervention (I) 
(n = 204) CAU (n = 136)

Odds ratio (OR) (95% 
confidence interval [CI]) Adjusted OR (95 % CI)a

Age dental visit ≤12 months 59.3% (121) 3.7% (5) 27.3 (12.0–61.9)*** 34.2 (14.5–80.5)***

Age dental visit >12 months 40.7% (83) 96.3% (131)

Passive referral I (n = 143) CAU (n = 146) OR (95% CI) Adjusted OR (95% CI)a

Age dental visit ≤12 months 46.9% (67) 9.6% (14) 5.9 (1.6–22.3)*** 6.0 (1.6–22.8)***

Age dental visit >12 months 53.1% (76) 90.4% (132)

Total group I (n = 347) CAU (n = 282) OR (95% CI) Adjusted OR (95% CI)

Age dental visit ≤12 months 54.2% (188) 6.7% (19) 15.7 (7.0–35.3)*** 16.5 (7.2–38.1)***

Age dental visit >12 months 45.8% (159) 93.3 (263)
aAdjusted for educational level of the mother, and for clustering on the level of well-child care clinics, the intracluster correlation coefficient (ICC) for the 
model for the total group = 0.09.
*p < .05, ***p < .001.
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4   |   DISCUSSION

To the best of our knowledge, this is the first study to 
assess whether referral by a WCC clinic physician of 
parents of babies for a first preventive dental visit leads 
to earlier initiation of preventive dental care for their 
child. Such a referral led to a statistically and clinically 
significant earlier initiation of preventive dental care, 
with an active referral having a larger effect than a pas-
sive referral.

Comparison with previous data is not possible, as no 
similar data are available. Other studies mainly reported 
descriptive percentages of WCC clinic physicians or pri-
mary care physicians who referred children with poor oral 
health to a dentist or they described preventive programs 
that were provided by paediatricians, family physicians, or 
providers in community health clinics.25 Results from the 
program “Into the Mouths of Babes” demonstrated that 
nondental professionals could integrate preventive dental 
services into their practices. Even though the program had 
increased access to preventive dental services for young 
Medicaid children whose access to dentists was restricted, 
the promotion of an adequate level of oral health behavior 
for parents of newborns preferably should be performed 
by oral health professionals in dental clinics as it allows 
familiarization of the dental environment for the child.6,26 
Evidently, the present findings suggest that referral to the 
dental practitioner via a WCC can improve early initiation 
of dental care.

We found an overall effect of referring children for their 
first preventive dental visit of 54%, with the effects being 
largest for active referral. This large effect could be explained 
by the trust of parents in the WCC physicians' and nurses' 
advice, also reflected by the high attendance rates at these 
clinics.13 Furthermore, it reflects parental understanding of 
the importance of early preventive dental care. The explana-
tion of the importance of oral health by the WCC physician 
or nurse is central to parental understanding regarding why 
they should make an initial appointment for their child. 
The even larger effect of active referral further suggests that 
stronger facilitation in care setting provides larger effects. 
This may, in particular, be effective in case of very deprived 
or low-health literate families.27

Despite 54% of the total intervention group having 
their initial dental visit in the first year of life, 46% still 
did not have a dental visit, identifying an opportunity to 
further improve effectiveness via recalls and the method 
of referral. One option to improve effectiveness is to ask 
parents at the following appointment whether they have 
been to the dental practice with their child. In the current 
study, there was a one-time referral, indicating that the 
lesser the action required from the parent, the higher the 
effectiveness of the referral.

4.1  |  Strengths and limitations

The main strengths of this study were that it was under-
taken in WCC clinics with access to 92% of all parents 
and children in the Netherlands, increasing the general-
izability.13 The second strength was that we reached risk 
groups, less well-educated and migrant families, which 
can be a challenge for many intervention studies with a 
long-term follow-up.

Our study also had some limitations. First, a relatively 
high drop-out rate, which may have led to the inclusion 
of more motivated parents. This is, however, unlikely to 
affect the difference between intervention and CAU, since 
the drop-out rates regarding mothers with a low educa-
tional level or a non-Dutch ethnicity were larger for the 
CAU group than for the intervention group. One paper 
about nonparticipation in a clinical oral health trial in 
children reported that the presumption that nonpartic-
ipating children show less favorable clinical outcomes 
was not supported.28 Furthermore, when one of the par-
ents could not read Dutch or English, they were excluded 
because questionnaires were only available in those two 
languages. Inferences are thus formally limited to parents 
speaking these two languages. Another limitation was 
that the educational level of the mother was lower in the 
intervention group than in the CAU group of Region A, 
putatively underestimating the real effect, and therefore, 
logistic regression analyses were corrected for educational 
level. Finally, the age at the first dental visit was based on 
parental report, which could sometimes cover a recall of 
the first appointment of 1.5 years ago and thus could be 
less accurate. These recall effects, however, affected both 
the intervention and control groups, adding random error 
to effect estimates and thus probably leading to some un-
derestimation of the real effects.

4.2  |  Implications

Referral from the WCC clinic to the dental practice was an 
effective method to encourage child preventive dental care 
from an early age. Further research is needed to promote 
early visit also even further among low-educated mothers. 
This may, for instance, be reached by additional actions 
to make dental care better accessible for underprivileged 
groups or parents, for example, by small rewards or 
extension of coverage of dental care for underprivileged 
parents. The next very important question is whether the 
early referral actually has a positive effect on the child's 
oral health and what strategies in dental clinics are most 
effective in promoting oral health in young children. 
We are currently collecting data to determine the effect 
of early referral on clinical oral health outcomes. If a 
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positive effect is found, the implementation can be rolled 
out nationally. This implementation could also be guided 
by experiences of similar interventions that have been 
implemented in other countries, such as “Dental Check 
by One”8 of the British Society of Paediatric Dentistry and 
“Childsmile” in Scotland,29 for which our findings also 
provide support.

Referral by a WCC clinic physician or nurse of par-
ents of babies for a first preventive dental visit leads to 
earlier initiation of preventive dental care. An active re-
ferral method, when parents are contacted by the dental 
clinic, is more effective than passive referral. Collabora-
tion between WCC and dental care in guiding parents of 
young children with oral health behavior could promote 
improved oral health in children.
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