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Abstract

Obijectives: The aim of this follow-up study was to investigate whether adults attend
an oral health examination (OHE) based on their individual recall interval (IRI)
without a reminder recall system.

Methods: The study population included adults who were attending an OHE
recommended by their dentists based on their IRl in public oral healthcare clinics of
Helsinki City January 1, 2009-December 31, 2009. The inclusion criteria were as
follows: alive until the end of IRI, length of the IRl of 12-60 months, and study
participants had not been treated successfully by a dental specialist during the IRI
period (n =41,255). We used a multinomial model to identify the factors associated
with the timing of OHE. The following predictors were included: oral health indices
such as Decayed Teeth and the Community Periodontal Index, the length of the IRI
based on an OHE in 2009, age, gender, socioeconomic status, presence of chronic
diseases, and emergency appointment. Results were presented as odds ratios with
95% confidence intervals.

Results: The OHE based on IRl occurred for 7505 individuals (18.2%) and the OHE
was late for 9159 individuals (22.2%). A total of 24,591 (59.6%) adults did not
undergo follow-up OHE based on the IRI period of on time or late. Those who came
on time for follow-up OHE experienced less caries than those who came later. There
was not much difference in periodontal health between the groups. The models
indicated that having an emergency appointment was associated with a higher
probability of having an OHE. A long IRI (37-60 months) was associated with a
higher probability of not participating in OHE even late.

Conclusions: It would be beneficial for patients to take appointments based on the
recall interval. The results of this study indicated that more needs to be done to
increase awareness in the adult population of the benefits and availability of follow-

up OHEs based on their IRl in oral healthcare.

KEYWORDS
oral health, oral health examination, oral health services, recall interval

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium,

provided the original work is properly cited.

© 2022 The Authors. Clinical and Experimental Dental Research published by John Wiley & Sons Ltd.

Clin Exp Dent Res. 2023;9:177-185.

wileyonlinelibrary.com/journal/cre2 177

85U8017 SUOWIWOD dA[Ea.D 3|dedl dde 8Ly A peusenob ae sajoliie VO ‘85N JO Sa|n. 10y ARl 8UIIUO AB|IA LD (SUONIPUOD-PUR-SLLIBY WO AS | 1M ARe.d1jBull[UO//SdL) SUORIPUOD pue SWie | 8u18es *[£202/80/20] U0 AkeidiTauljuo AB(1M ‘P SUOED! AN [1PS Il WIdepona AQ 989°2810/200T 0T/I0P/W00 A8 |1 Afe.d1|euluoy/sdny Wwoy pepeo|umod ‘T ‘€202 ‘LvEr.S02


http://orcid.org/0000-0002-5294-1983
http://orcid.org/0000-0002-9645-4925
http://orcid.org/0000-0003-1450-6208
http://orcid.org/0000-0003-3252-192X
mailto:anna.k.haukka@helsinki.fi
https://onlinelibrary.wiley.com/journal/20574347
http://crossmark.crossref.org/dialog/?doi=10.1002%2Fcre2.686&domain=pdf&date_stamp=2022-11-02

178 WI LEY_CIinicaI and Experimental Dental Research

1 | INTRODUCTION

Oral health is an important part of an individual's health and well-
being. There are five driving factors that affect oral health: genetic
and biological factors, the social environment, the physical
environment, health behaviors, and access to healthcare services
(Glick et al., 2016). Oral disease caries—untreated tooth decay—
and especially periodontitis are widespread chronic diseases.
However, both diseases and their progression are preventable
with good oral hygiene practices and the ability to receive oral
health services (OHS) at the right time (Selwitz et al., 2007;
Tonetti et al., 2017). It is important that healthcare systems
include OHS for the entire population (Kandelman et al., 2012)
and provide access to oral health examinations (OHE) based on
individually determined recall intervals (NICE National Institute
for Health and Care Excellence, 2004; Patel et al., 2010).

The priority in oral health care is to perform more preventive
rather than restorative treatments (Association, 2001). The
recommendations on recall interval are based on evidence that
regular attenders have better-functioning teeth and are less likely
to be suffering acute symptoms or require emergency treatments
(Sheiham et al., 1985; Thomson et al., 2010). The randomized-
controlled trial of Clarkson et al. (2020) found no evidence of a
difference in outcome between recall strategies on risk-based
recall interval, schedule 6 or 24 months for OHEs (Clarkson et al.,
2020). The adjusted length of the risk-based recall interval to
follow-up OHE was based on the National Institute for Health and
Care Excellence guideline (NHS) (Clarkson et al., 2020; NICE
National Institute for Health and Care Excellence, 2004). The
results of the study carried out by Clarkson et al. (2020) confirmed
that a variable risk-based recall interval is not detrimental to oral
health in terms of number of tooth surfaces with decay, gum
disease, and quality of life (Clarkson et al., 2020).

In studies comparing oral health of regular and irregular
attenders, the results of the Adult Dental Health Survey in the UK
(year 1998) using the index of Decayed, Missing, Filling Teeth
(DMFT) as an information of adult's oral health (216 years of age)
provided evidence that former regular and irregular attenders had
a significantly higher DMFT score than always regular attenders,
although the number of filled teeth of irregular attenders was
lower than regular attenders (Aldossary et al., 2015). Also, regular
attenders had healthier periodontium than irregular attenders
(Karimalakuzhiyil Alikutty & Bernabé, 2016). The results of other
survey research have also been shown an association between
regular dental attendance and better quality of life (Kaprio et al.,
2012; Mc Grath & Bedi, 2001; Richards & Ameen, 2002; Torppa-
Saarinen et al., 2019).

The focus of individual recall is the continuing care regime (Clarkson
et al., 2009) and appropriate timing for having an OHE. The individual
recall interval (IRI) can be defined as the time period between the first
and follow-up OHE and IRl is based on the patient's needs (Mettes,
2005). Another significant aspect of OHE is based on the idea of a dual
function as both a primary (prevent the occurrence of oral diseases) and
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a secondary (detected signs and symptoms of oral diseases) preventive
measure (Riley et al., 2013). Therefore, recall intervals for follow-up
OHEs are intended to prevent caries and periodontal diseases (Patel
et al., 2010) because caries lesions and especially periodontal infection
can progress without an individual knowing. In our previous cross-
sectional study, it was shown that indices such as number of Decayed
Teeth (DT), DMFT, the Community Periodontal Index (CPI), and the
general health of individuals were associated with IRl (Haukka
et al., 2020).

It is important that once IRl has been determined, a patient
has access to follow-up OHE. There are only a few studies that
have considered how the IRl is adhered to among adults (Clarkson
et al., 2020; Davenport et al., 2003; Woolfolk et al., 1999). The
aim of our follow-up, register-based study was to explore how the
IRl was implemented in our study population during 2009-2015 in
public oral healthcare clinics in the city of Helsinki, Finland. We
tried to identify factors associated with follow-up OHEs that were
based on the IRl. We hypothesized that those who had shorter
IRIs attended the follow-up OHE more often than those who had
longer IRIs. We also investigated the factors predicting the follow-
up OHE.

2 | METHODS

Our longitudinal study included all adults with IRIs determined by
a dentist at an OHE in the public oral healthcare clinics of Helsinki
City Social Services and Health Care from January 1,
2009-December 31, 2009. Information about OHEs was obtained
from computerized medical records of visits in 2009. The IRl was
between 0 and 60 months in 2009. Initially, the study source
population comprised 42,533 adults (age range from 18 to 89
years). The socioeconomic status (SES) in the study population
was very similar to that the general population of the city of
Helsinki in 2000. The inclusion criteria were as follows: alive until
the end of the IRI, the length of the IRl of 12-60 months, and
study participants had not been treated successfully by a dental
specialist during the IRl period. The resulting sample size was
41,255 adults (Figure 1). The follow-up OHE was defined as visits
when OHE included an assessment of all oral tissues, a diagnosis, a
treatment plan, and assessment and IRI.

In Finland, data from different sources can be combined
through the computerized register using unique Personal ldentifi-
cation numbers (PICs) (Gissler & Haukka, 2004). The information
about SES was obtained from Statistics Finland and was catego-
rized into eight categories: self-employed or employers, upper-
level employees, lower-level employees, manual workers, stu-
dents, pensioners, unemployed, and unknown (Statistics Finland,
n.d.). Information on a patient's chronic diseases was accessed
from the special drug reimbursement register of the Finnish Social
Insurance Institution (Sll) (Overview of Benefit Programmes 2007,
2007). The following diseases were included: diabetes mellitus,

Parkinson's disease and other comparable movement disorders,

85U8017 SUOWIWOD dA[Ea.D 3|dedl dde 8Ly A peusenob ae sajoliie VO ‘85N JO Sa|n. 10y ARl 8UIIUO AB|IA LD (SUONIPUOD-PUR-SLLIBY WO AS | 1M ARe.d1jBull[UO//SdL) SUORIPUOD pue SWie | 8u18es *[£202/80/20] U0 AkeidiTauljuo AB(1M ‘P SUOED! AN [1PS Il WIdepona AQ 989°2810/200T 0T/I0P/W00 A8 |1 Afe.d1|euluoy/sdny Wwoy pepeo|umod ‘T ‘€202 ‘LvEr.S02



HAUKKA ET AL. Clinical : 179
inical and Experimental Dental Research
P ssemnes— YV ILEY

Oral health examination for

adults in Helsinki City Social and Excluded

health care in 2009 Death N =976

N =42,533

IRI< 12
month <

Individualised recall interval t'\'flu‘jcd

0 month ~ 60month . N=96

N = 41,557

during IRI period
Individualised recall interval
12 month — 60month
N =41461

Study population in follow-up
when individualised recall interval
12 month — 60month

N =41,255

FIGURE 1 Study population flow chart. IRI, individual recall interval.

severe psychotic and other severe mental disorders, chronic
cardiac insufficiency, disseminated connective tissue diseases,
rheumatoid arthritis and comparable conditions, chronic asthma
and similar chronic obstructive pulmonary diseases, chronic
hypertension, chronic coronary heart disease and dyslipidemia
associated with chronic coronary heart disease, and chronic
arrythmias. Drug cost reimbursements are based on physician
statements. The oral health medical records include special
procedure codes for OHEs that are used in OHS. All codes are
combined with payments of OHE, and treatments performed in
public and as well as private oral health clinics. The codes have
been provided by the board of the Finnish Institute for Health and
Welfare.

The primary outcome of study was a categorical variable with tree
levels: if a patient had attended an OHE by a dentist in the time window
of 1 month before and 6 months after the IRI (OHE on time), the OHEs
were performed from 7 to 24 months after the patient's IRl (OHE late) or
not at all (nho OHE) (Supporting Information: Figure S1). The process of
accessing an OHE was the same from 2009 until the end of November
2015 (Haukka et al., 2020). The following predictor variables were
available in both analyses: IRI length, age, gender, oral health indices on
the date when OHE was carried out, SES, and information on chronic
diseases. Oral health information that included indices concerning
permanent teeth DT, DMFT, number of teeth, and CPl was recorded
for the full mouth, including in the follow-up OHE, and emergency
appointment during the IRI period (yes/no). The IRI was defined to be
categorical variable with categories 12 (reference category), 13-24,
25-36 and 37-60 months.

In dental specialist care

i Excluded
”l N=206

We modeled categorical outcome with a multinomial regression
model using the category “OHE on time” as the reference level.
Results are presented as odds ratios (OR) with 95% confidence
intervals (Cl). The above-mentioned oral health and other variables
were used as predictors in multinomial models.

The study was approved by the ethics committee of the Faculty
of Medicine at the University of Helsinki (September 8, 2017
reference 09/2017). Permits to use register data were obtained from
the City of Helsinki (January 5, 2018 reference 2017-013665),
Statistics Finland (January 3, 2019 reference TK-52-41-19), and SlI
(January 31, 2019 reference 9/522/2019.

3 | RESULTS

Our register-based, follow-up study investigated how well an OHE
based on an IRl was adhered to after the index OHE in 2009. The
population of the follow-up study included 41,255 individuals
(Table 1). The OHE based on the IRl was on time for 7505 individuals
(18.2%) (Table 2). The number of individuals who had an OHE 7-24
months late was 9159 (22.2%) (Table 2). We observed no follow-up
OHE visit for 24,591 (59.6%) individuals (Table 1).

Factors that influenced follow-up OHE were oral health, IRI,
gender, SES, and general health. The majority who attended on
time to OHE were women, and the largest SES group included
pensioners. Individuals who had chronic diseases were more likely
to have an OHE according to their IRl or late (Table 1). When
evaluating oral health index DT, we observed that those who
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TABLE 1 Basic characteristics (demographics and oral health
indicators) of the study population (N =41,255)

The follow-up oral health
examination

n
age (mean [SD])

Gender (%)

Male

Female

SES (%)

Self-employed or employers
Upper-level employees
Lower-level employees
Manual workers

Students

Pensioners

Unemployed

Unknown

Chronic diseases

Diabetes (%)

Parkinson's disease (%)
Severe mental disorders (%)
Cardiac insufficiency (%)
Connective tissue diseases (%)

Asthma and similar obstructive
pulmonary diseases (%)

Hypertension (%)
Coronary heart disease (%)
Arrhythmias (%)

DMFT (mean [SD])t

DT (mean [SD])t

Number of teeth (mean [SD])
CPI (max) (%) §

0

1

2

8

4

X (edentulous)

OHE visit

on time

7505
48.4 (16.6)

2325 (31.0)
5180 (69.0)

150 (2.0)
1188 (15.8)
2078 (27.7)

778 (10.4)

220 (2.9)
2391 (31.9)

481 (6.4)

219 (2.9)

366 (4.9)
13 (0.2)
295 (3.9)
39 (0.5)
205 (2.7)
398 (5.3)

783 (10.4)
267 (3.6)
74 (1.0)
18.0 (8.7)
1.1 (2.0
26.8 (5.1)

376 (5.0)
520 (6.9)
4723 (62.9)
1480 (19.7)
385 (5.1)
21 (0.3)

Individual recall interval (IRI) months (%)

12
13-24

806 (10.7)
4274 (56.9)

OHE
visit late

9159
45.6 (16.2)

3165 (34.6)
5994 (65.4)

214 (2.3)
1504 (16.4)
2642 (28.8)
1194 (13.0)

327 (3.6)
2178 (23.8)

736 (8.0)

364 (4.0)

370 (4.0)
22 (0.2)
318 (3.5)
51 (0.6)
205 (2.2)
431 (4.7)

743 (8.1)
254 (2.8)
61 (0.7)
17.0 (8.6)
1.6 (2.5)
27.3 (4.9)

393 (4.3)
618 (6.7)
5988 (65.4)
1662 (18.1)
478 (5.2)
20 (0.2)

1009 (11.0)
5533 (60.4)

No OHE visit
24,591
39.7 (15.5)

9861 (40.1)
14730 (59.9)

760 (3.1)
4645 (18.9)
7273 (29.6)
3708 (15.1)
1407 (5.7)
3583 (14.6)
1972 (8.0)
1243 (5.1)

659 (2.7)
32(0.1)
576 (2.3)
83(0.3)
324 (1.3)
798 (3.2)

1132 (4.6)
406 (1.7)
120 (0.5)
13.5 (9.0)

1.8 (2.9)

28.0 (5.22)

1202 (4.9)
1560 (6.3)
16819 (68.4)
3809 (15.5)
1040 (4.2)
161 (0.7)

2332 (9.5)
13314 (54.1)
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TABLE 1 (Continued)

The follow-up oral health OHE visit OHE

examination on time visit late No OHE visit
25-36 2132 (28.4) 2308 (25.2) 7395 (30.1)
37-60 293 (3.9) 309 (3.4) 1550 (6.3)

Emergency appointment (%) 3765 (50.2) 4897 (53.5) 7471 (30.4)

Note: For continuous variables, means (standard deviations) are
presented and for categorical variables, frequencies (%) are presented.
Abbreviations: Chronic diseases, health information based on
entitlement to the Drug Reimbursement Register of Finnish Social
Insurance Institution; CPI, Community Periodontal Index (CPI for the
maximum value of individual) (baseline) in OHE year 2009 for those
who had OHE based on IRI, after 7-24 months, or no OHE visit:

0 = healthy, 1 = bleeding on probing, 2 = calculus, 3 = pocket depth
4-5mm, 4 = pocket depth 6 mm or more; DMFT, decayed, missing,
filled teeth (baseline) in OHE year 2009 for those who had OHE based
on IR, after 7-24 months, or no OHE visit; DT, decayed teeth
(baseline) in OHE year 2009 for those who had OHE based on IRI, after
7-24 months, or no OHE visit; Emergency appointment, need
emergency treatment because of oral health dysfunction, pain, or
infection during IRI; Number of teeth, (wisdom teeth included)
(baseline) in OHE year 2009 for those who had OHE based on IRI, after
7-24 months, or no OHE visit; Late visit, between 7 and 24 months
after IRI; SES, Socioeconomic status (Statistics Finland); Visit on time,
1 month before or 6 months after IRI.

followed their IRI had less caries than those who did not (Table 2).
However, on comparison of the maximum value of CPI, there were
no substantial differences between groups that were on time or
late (Table 2).

The results of the multinomial model show ORs for categories
“OHE visit late” and “no OHE visit” compared to “OHE visit on time”
(Table 3). For example, the second row of Table 3 indicates that the
OR for “OHE visit late” compared to “OHE visit on time” is 0.93 (95%
Cl: 0.93-1.14) when we compare IRl 13-24 months to IRl 12 months,
and OR for “No OHE visit” compared to “OHE visit on time” is 1.08
(0.99-1.17). ORs higher than unity are interpreted to indicate that
the probability of being in a category is increased and vice versa.
Based on modeling, we found that there was an association between
the length of IRI and the timing of follow-up OHE (Table 3). The
model without covariates indicated that the longest IRl (37-60
months) was associated with a higher probability of not attending
follow-up OHE. However, with some combinations of covariates such
as gender, age, and SES, this association was not detected. On the
other hand, when the DT index was included as a covariate, the
longest IRl was associated with a high probability of not attending
(Figure 2, Supporting Information: Table S1).

The importance of earlier contact via emergency appointments
was observed in models, where we adjusted with length of IRI, age,
gender, SES, and emergency appointment (Figure 2). Earlier contact
via an emergency appointment was associated with a positive effect
on attending follow-up OHE. The OR for emergency visit was 0.49
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TABLE 2 Oral health indicators on follow-up oral health

examination (OHE) of the study population (N =41,255)
The follow-up oral health OHE visit OHE
examination on time visit late
n 7505 9159
DMFT (fu) (mean [SD])t 18.5 (8.5) 17.6 (8.3)
DT (fu) (mean [SD])t 1.0(1.8) 1.4 (2.3)
DT (fu) (%) O 3889 (51.8) 4195 (45.8)
DT (fu) (%) 1-3 2566 (34.2) 3294 (36.0)
DT (fu) (%) >3 519 (6.9) 1039 (11.3)
Missing (%) 531 (7.1) 631 (6.9)
Number of teeth fu (mean [SD]) 26.5 (5.2) 26.8 (5.1)
CPI (max) (fu) (%) §
0 289 (4.0) 333 (3.8)
1 569 (7.8) 624 (7.1)
2 4366 (60.0) 5554 (63.1)
3 1610 (22.1) 1807 (20.5)
4 426 (5.9) 457 (5.2)
X (edentulous) 19 (0.3) 23 (0.3)
Missing (%) 226 (2.0) 361 (3.9)

Note: For continuous variables, means (standard deviations) are presented and
for categorical variables, frequencies (%) are presented. Note that indicators
are not available for individuals without follow-up OHE (N = 24,591).

Abbreviations: Chronic diseases, health information based on entitlement
to the Drug Reimbursement Register of Finnish Social Insurance
Institution; CPI (fu), Community Periodontal Index (CPI for the maximum
value of individual) in follow-up OHE based on IRl or after 7-24 months;
DMFT (fu), decayed, missing, filled teeth in follow-up OHE based on IRl or
after 7-24 months; DT (fu), decayed teeth in follow-up OHE based on IRI
or after 7-24 months; Late visit, between 7 and 24 months after IRI;
Number of teeth fu, (wisdom teeth included) in follow-up OHE based on
IRI or after 7-24 months; SES, Socioeconomic status (Statistics Finland);
Visit on time, 1 month before or 6 months after IRI.

(0.47-0.52) for not attending follow-up (Figure 2, Supporting
Information: Table S1). In other words, having emergency visits

increased the probability of follow-up OHE.

4 | DISCUSSION

The findings of our follow-up study showed that in real life, only
18.2% of the study population adhered to the possibility to book the
appointment for a follow-up OHE appointment based on their IRI,
and 22.0% of the study population had follow-up OHE late. The rest
of the study population, 59.6%, did not attend follow-up OHE based
on IRl or attended late. According to multinomial models, the
combination of covariates included in the models modified the
association between IRl and the timing of attending OHE. In our
opinion, including the DT index as a covariate is reasonable because it
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is a confounding variable that has an effect on both IRl and the timing
of OHE. Thus, we consider models including above mentioned
variables the most interpretable, and used them in our inference.
Results (Table 3) show that there was no difference if OHE was on
time or late according to IRI. On the other hand, longest IRI (37-60
months) was associated with a higher probability of not attending
follow-up OHE when DT was taken into account. There was no
reminder recall system for booking the next appointment, which
could be considered as a barrier to adhering to the IRI.

The evidence of optimal recall time for individual has been evaluated
in systematic reviews (Davenport et al., 2003; Fee et al., 2020; Riley
et al., 2013). The results of an RCT study showed that there is no adverse
effect of variable risk-based recall interval on oral health; the maximum
length of the risk-based recall interval was based on the guidelines of
NHS (Clarkson et al., 2020; Fee et al., 2020). In our study, the longest
recall interval was 37-60 months. The study models showed that very
long IRI (37-60 months) had an association with a higher probability of
not attending follow-up OHE. Too long a time scale of IRI could be a
reason for the decrease in regular attendance in adults.

Generally, access to OHEs is an opportunity to provide motivational
and preventive support to change behaviors in individuals and IRl is one
model that provides support to adults to access OHEs on time. In our
study, we found that the prevalence of periodontal disease in adults did
not decrease during the IRl period. The result was similar to those
obtained from the cross-sectional Health 2000 and 2011 surveys of
Finnish adults (Seppo et al., 2012; Suominen-Taipale et al., 2008). The
finding of no improvement in CPI in the follow-up OHE is an important
topic for future research to explore; periodontitis, in the early stages,
usually progresses without symptoms and we need to find ways to
improve the periodontal health of adults in the future. Furthermore,
research findings have shown that irregular attenders may simulta-
neously have a higher prevalence of caries and more severe periodontitis
(Durand et al., 2019; P. T. Mattila et al., 2010). The findings of our follow-
up study are in accordance with those of a previous study that showed
that patients who had an OHE on time based on their IRl had fewer
caries than their first visit (Clarkson & Worthington, 1993). There was
also a reduction of DT if the OHE occurred late.

Our study confirmed findings of other studies reporting that
regular attenders were women more often than men (Suominen-
Taipale et al., 2008; Woolfolk et al., 1999). In contrast to earlier
findings, however, in our study, pensioners and lower-level employ-
ees were the ones most likely to come on time to OHEs (Suominen-
Taipale et al., 2008; Thomson et al., 2000; Woolfolk et al., 1999). The
legislation of the Finnish Public Oral Health Care (POHC) based on
regulation was issued on December 1, 2002 including an article that
people of all ages are allowed to access POHC (FINLEX ®—Sdicdékset
alkuperdisind, n.d.). This could be one reason why the majority of
pensioners had on-time OHEs.

Nevertheless, there is the need to develop strategies that can
reach those adults who do not make appointments for OHEs
(Clarkson et al., 2020). It has been suggested that a recall system
could be useful and could encourage patients to make an appoint-

ment. The importance of IRl and a recall system is based on several
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IRl 12 (no variables)

IRl 13-24 (no variables)

IRl 25-36 (no variables)

IRl 37-60 (no variables)

Multinomial model

IRI 12 (age and gender)

IRI 13-24 (age and gender)

IRI 25-36 (age and gender)

IRI 37-60 (age and gender)

Multinomial model

IRl 12 (age, gender, SES)

IRI 13-24 (age, gender, SES)

IRI 25-36 (age, gender, SES)

IRl 37-60 (age, gender, SES)

Multinomial model

IRI 12 (age, gender, SES, chronic diseases)

IRl 13-24 (age, gender, SES, chronic diseases)
IRI 25-36 (age, gender, SES, chronic diseases)
IRI 37-60 (age, gender, SES, chronic diseases)
Multinomial model

IRI 12 (age, gender, SES, number of teeth)

IRl 13-24 (age, gender, SES, number of teeth)
IRI 25-36 (age, gender, SES, number of teeth)
IRI 37-60 (age, gender, SES, number of teeth)
Multinomial model

IRI 12 (age, gender, SES, CPI)

IRI 13-24 (age, gender, SES, CPI)

IRI 25-36 (age, gender, SES, CPI)

IRI 37-60 (age, gender, SES, CPI)

Multinomial model

IRI 12 (age, gender, SES, DT)

IRI 13-24 (age, gender, SES, DT)

IRI 25-36 (age, gender, SES, DT)

IRI 37-60 (age, gender, SES, DT)

Multinomial model

IRl 12 (age, gender, SES, DT, emg.)

IRI 13-24 (age, gender, SES, DT, emg.)

IRI 25-36 (age, gender, SES, DT, emg.)

IRl 37-60 (age, gender, SES, DT, emg.)

Note: On time was used as a reference. Odds ratios (ORs) modeled using combinations of age, gender,

OHE visit late OR
(95% Cl)

(reference)

1.03 (0.93-1.14)
0.86 (0.77-0.97)
0.84 (0.70-1.01)

(reference)

0.96 (0.86-1.06)
0.76 (0.68-0.85)
0.70 (0.58-0.84)

(reference)

0.94 (0.85-1.04)
0.74 (0.66-0.83)
0.69 (0.57-0.84)

(reference)

0.94 (0.84-1.04)
0.74 (0.66-0.83)
0.69 (0.57-0.83)

(reference)

0.95 (0.85-1.05)
0.67 (0.67-0.84)
0.58 (0.58-0.84)

(reference)

0.94 (0.85-1.04)
0.74 (0.66-0.83)
0.69 (0.57-0.83)

(reference)

1.04 (0.93-1.15)
0.86 (0.76-0.96)
0.83 (0.68-1.00)

(reference)

1.05 (0.94-1.16)
0.88 (0.78-0.99)
0.86 (0.71-1.04)
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No OHE visit OR
(95% Cl)

(reference)

1.08 (0.99-1.17)
1.20 (1.09-1.32)
1.83 (1.58-2.12)

(reference)

0.88 (0.80-0.96)
0.85 (0.77-0.94)
1.12 (0.96-1.31)

(reference)

0.87 (0.79-0.95)
0.84 (0.76-0.93)
1.12 (0.96-1.31)

(reference)

0.86 (0.78-0.94)
0.82 (0.75-0.91)
1.10 (0.94-1.28)

(reference)

0.90 (0.82-0.99)
0.88 (0.80-0.97)
1.18 (1.01-1.37)

(reference)

0.88 (0.81-0.97)
0.85 (0.77-0.94)
1.13 (0.96-1.31)

(reference)

1.03 (0.94-1.13)
1.07 (0.97-1.19)
1.51 (1.29-1.77)

(reference)

0.99 (0.90-1.09)
0.98 (0.88-1.08)
1.29 (1.10-1.51)

socioeconomic status (SES), chronic diseases, number of teeth, maximum value of Community
Periodontal Index (CPI), number of decayed teeth (DT), and DT combined with emergency

appointment (emg.) as predictors.

TABLE 3 Results of multinomial
models for the probability of achieved
individual recall interval (IRI). The outcome
variable was the timing of oral health
examination (OHE) (on time, late, no)
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IRI 12 (reference) | |
IRI 13-24 1.05 (0.94 - 1.16) | |
IRI 25-36 0.88 (0.78 - 0.99) | |
IRI 37-60 0.86 (0.71 - 1.04) | ]
Gender (men vs. women) 0.90 (0.84 - 0.96) | ]
Age (1 year) 0.99 (0.99 - 1.00) | |
Self-employed or employers (reference) [ ]
Upper-level employees 0.93 (0.74 - 1.16) | ]
Lower-level employees 0.91(0.73 - 1.13) [ ]
Manual workers 1.00 (0.80 - 1.26) | ]
Students 0.97 (0.74 - 1.28) [ |
Pensioners 0.69 (0.55 - 0.86) | ]
Unemployed 1.00 (0.79 - 1.27) | |
Unknown 1.07 (0.82 - 1.40) ]
Emergency appointment (yes vs. no) 1.17 (1.09 - 1.24) | ]
DT (per 1) 1.08 (1.06 - 1.10) [ |
r T T T 1
0.5 0.75 1 1.25 1.5
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IRI 12 (reference) | ]
IRI 13-24 0.99 (0.90 - 1.09) | |
IRI 25-36 0.98 (0.88 - 1.08) [ |
IRI 37-60 1.29 (1.10 - 1.51) | ]
Gender (men vs. women) 0.74 (0.70 - 0.79) | ]
Age (1 year) 0.98 (0.98 - 0.98) [ |
Self-employed or employers (reference) | ]
Upper-level employees 0.75 (0.62 - 0.91) [ ]
Lower-level employees 0.68 (0.56 - 0.82) | ]
Manual workers 0.79 (0.65 - 0.96) | ]
Students 0.94 (0.75 - 1.19) | |
Pensioners 0.56 (0.46 - 0.69)— Il
Unemployed 0.80 (0.65 - 0.98) | |
Unknown 1.00 (0.79 - 1.26) [ ]
Emergency appointment (yes vs. no) 0.49 (0.47 - 0.52) l}
DT (per 1) 1.14 (1.12- 1.15) [ |
T T T T 1
0.5 0.75 1 1.25 1.5

FIGURE 2 Odds ratios (ORs) and 95% confidence intervals for attending follow-up oral health examination. The outcome variable was
timing of oral health examination (OHE) late on the left and no on the right. On time was used as a reference. ORs modeled using combinations
of individual recall interval (IRI), gender, age, socioeconomic status (SES), emergency appointment (emg.), and number of decayed teeth (DT) as

predictors.

aspects. First of all, the link between some general diseases and oral
health should not be neglected when the dentist is determining the
IRl (Haukka et al., 2020). Undiagnosed diabetes or suboptimal
diabetes, as well as prediabetes, rheumatoid arthritis, and possibly
hyposalivation are risk factors for development of oral diseases
(Chapple et al., 2017) (Genco & Borgnakke, 2013; Tonetti et al.,
2015). Also, associations between periodontitis and cardiovascular
diseases (Chistiakov et al., 2016; K. J. Mattila et al., 2005; Pussinen
et al., 2019), hypertension (Genco & Borgnakke, 2013; Tonetti et al.,
2017), and Alzheimer's disease have been reported (Kamer et al.,
2008). Results from earlier studies showed that regular attendance
could even fell by age (Astrgm et al., 2014; Thomson et al., 2010).
Above all, recall practice could improve the equal utilization of OHS
by adults (Nguyen et al., 2005).

In our study, models confirmed the importance of reminders
because the attendance was higher if there was an emergency
appointment before the follow-up OHE. The results showed that
16,133 (39.1%) individuals required an emergency appointment
within their IRl period. It is of note that the follow-up OHE was
observed for 53.7% of individuals with emergency appointment.
There have been discussions that the positive effect of routine
attendance on oral health might be due to a “healthy user effect”
(Thomson et al., 2010). In our study, the IRl was based on an
individual's oral health status and possible systematic disorders
(Haukka et al., 2020) and there was a benefit for adults who attend an
OHE based on their IRI.

Some limitations related to the data should be taken into
account. There were 24,519 (59.6%) individuals who did not attend
the follow-up OHE based on their IRl or later. It is improbable that

migration from Helsinki could be the reason because, from 2009 to
2015, the migration rate was only 5.4%. Our data were from registers
only and there was no information about the reasons for not
attending OHE. The strength of this study was that our follow-up
study included oral health information on 41,255 adults who
attended OHEs, and dentists had determined IRIs in the POHC of
Helsinki in 2009. Our data were extensive and population-based, and
represent the source population of Helsinki City well. The distribution
of SES in the study population in 2009 was very similar to that of the
general population of the city of Helsinki in 2000 (Haukka
et al.,, 2020).

Our result revealed that without an appropriate reminder recall
system, follow-up OHE seldom occurs, and opportunities for
preventive oral health care may be lost. Oral health was better for
those who had IRIs between 37 and 60 months in 2009 (Haukka
et al., 2020). Our study shows that without a recall system for those
who had the longest IR, it was probably hard to remember to book
the follow-up OHE.

In conclusion, the IRl is a useful procedure to utilize OHS
systematically if it is based on a patient's treatment needs. The
awareness of severe periodontitis risk should be considered to
support access for adults to OHS. We emphasise that dentists should
inform patients about the benefits of regular visits to OHE based on
IRIs. Our population-based follow-up study shows that there is a
need to support adults and allow easier access to book appointments
to OHE based on IRIs. The organizations and administrations of
POHC should resolve the question of how to inform adults about
follow-up OHEs. Digital facilities could provide solutions to these

issues.
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