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Jennie Hagman 
Department of Behavioral and Community Dentistry, Institute of Odontology 
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ABSTRACT 

Although the oral health among young adults in Sweden is generally good, there are 
groups where poor oral health remains a problem. The aim of this thesis is to increase 
our knowledge of oral health and oral health-related behaviors among young adults 
with caries disease, and to evaluate the ability of a brief form of Acceptance and 
Commitment Therapy (ACT) to promote oral health and oral health behaviors in this 
group of individuals at the Public Dental Service Clinics. The studies included are 
based on a randomized controlled trial carried out in a sample of 18-25-year-olds, with 
≥ 2 new approximal dentin caries lesions since their last dental examination. In Study 
I, we analyzed baseline data to describe oral health, oral health-related quality of life 
(OHRQoL), oral health behaviors, and the association between different known risk 
factors for poor oral health and caries severity. The results demonstrate that, in general, 
the young adults suffered from poor oral health, negatively affected OHRQoL, and 
they engaged in different oral health risk behaviors. Levels of gingivitis, the frequency 
of sugary soda consumption, poor OHRQoL and less frequent dental attendance were 
found to be associated with the caries severity. Study II evaluated the direct effect of 
ACT on oral health behavior, and Study III evaluated the effect on the levels of 
gingivitis and plaque at the 9-week and 18-week follow-ups. Study II showed a 
promising direct effect of ACT on oral hygiene behaviors, in favor of ACT treatment. 
In Study III, reduced gingivitis and plaque levels were found both in the intervention 
and the control group. Although slightly lower levels of plaque and gingivitis were 
maintained in the intervention group at the 18-week follow-up, the improvement was 
not statistically significantly better than in the control group. The finding in Study I 
emphasizes the need to develop effective interventions to promote oral health in this 
subgroup of young adults. Study II and III contribute with important knowledge but 
also acknowledge the need for further development and evaluation of theory-based 
interventions in the dental field. 

Keywords: Behavioral interventions, Acceptance and Commitment Therapy, Oral 
health, Oral health behaviors, Young adults, Randomized controlled trial 
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SAMMANFATTNING PÅ SVENSKA  
I Sverige erbjuds alla kostnadsfri tandvård, med ett fokus på 
sjukdomsförebyggande insatser, till och med det år man fyller 23. Generellt är 
munhälsan god i dessa åldersgrupper men det finns fortfarande grupper där 
dålig munhälsa är ett problem. En bidragande orsak till försämrad munhälsa är 
ohälsosamma levnadsvanor, som en kost rik på socker, bristande egenvård och 
rökning. Traditionellt har man inom tandvården försökt påverka patienters 
munhälsorelaterade beteende genom att ge information om munsjukdomars 
orsak och förlopp samt genom att ge råd om vilka beteenden patienten behöver 
ändra för att bibehålla eller förbättra munhälsan. Under de senaste årtiondena 
har effekten av detta tillvägagångsätt ifrågasatts, och andra interventioner har 
efterfrågats.  Detta avhandlingsarbete bygger på tre delarbeten baserade på en 
randomiserad kontrollerad studie utförd på unga vuxna (18–25 år) med 
kariesproblematik, i allmäntandvården Västra Götaland. Studiedeltagarna 
tilldelades slumpmässigt behandling med antingen en teoribaserad 
beteendeintervention (baserad på Acceptanc and Commitiment Therapy) av 
psykolog på kliniken samt standardiserad munhälsoinformation 
(interventionsgruppen) eller endast standardiserad munhälsoinformation 
(kontrollgruppen). Syftet med studie I var att öka kunskapen kring munhälsa 
och munhälsorelaterat beteende, baserat på studiedeltagarnas 
basundersökning. Syftet med studie II och III var att utvärdera den 
teoribaserade beteendeinterventionens förmåga att förbättra munhälsorelaterat 
beteende (studie II) och munhälsan (studie III) vid 3 respektive 9 och 18 
veckors uppföljning. Studie I visade att deltagarna hade flertal kariesangrepp 
samt höga nivåer av plack och gingivit, och att ogynnsamma munhälsovanor 
var vanligt förekommande.  Höga nivåer av gingivit, regelbunden 
läskkonsumtion, mindre regelbundna besök till tandvården och negativt 
påverkad munhälsorelaterad livskvalitet ökade sannolikheten för en högre 
kariesfrekvens. Studie II visade en omedelbar lovande effekt av 
beteendeinterventionen, då deltagarna i interventionsgruppen statistiskt 
signifikant förbättrade flera beteenden kopplat till munhygien, jämfört med 
deltagarna i kontrollgruppen. Studie III visade att båda grupperna minskat sina 
nivåer av plack och gingivit över tid men däremot var skillnaden mellan 
grupperna inte statistiskt signifikant. Resultaten visar att det finns ett behov av 
att utveckla effektiva interventioner för att främja munhälsan samt att 
teoribaserade beteendeinterventioner har potential att förbättra egenvård samt 
munhälsa. 
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1 INTRODUCTION 
 

I think that everyone in the field of healthcare can recall one or several times 
when they have tried to make a patient alter a behavior in the pursuit of better 
health. This sometimes leads to frustration about the perceived reluctance of 
the patient to implement the desired behavioral change. But the task of 
changing a behavior—even when it is crucial for obtaining or maintaining 
health—is not as easy as it might seem. A person’s health behavior is not 
merely the result of their health knowledge but also the outcome of several 
determinants interacting both on a structural, social and individual level. There 
is an urgent need for effective health interventions on every level if the goal is 
to achieve equal health and a healthy lifestyle in a population. One contributing 
strategy in the pursuit of this goal is to open up for interprofessional 
collaboration in the field of dentistry.  

 

 

1.1 ORAL HEALTH   
 

The oral cavity is indisputably a part of the human body. It plays a fundamental 
part in the everyday life functioning of individuals (i.e., chewing, swallowing, 
communication, conveying a state of mind) and plays an important role for 
personal identity (1). 

It is important to recognize that oral health may have different meaning for 
different people and that other factors, such as culture, social class and age, 
will influence their interpretation of what health is (2, 3). This means that the 
individual’s interpretation of oral health and the values, perceptions, and 
expectations they have will ultimately affect how they act to protect their oral 
health (3, 4). 
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Definition of oral health 

Agreeing on a definition of oral health is important, as it will influence how 
dental healthcare is organized, the allocation of resources, the design of the 
reimbursement models and how oral health promotion is implemented (4). 

Traditionally, the definition of oral health has mainly relied on the biomedical 
model of  health (4, 5), where health is defined as the absence of disease, and 
where symptoms simply originate from the underlying pathology (3). 
However, this is a very simplistic way of measuring and defining oral health. 
In fact, the consequences of oral diseases (such as pain, mobile teeth and tooth 
loss) may have negative impacts on a person’s life; for example, mobile teeth 
and/or tooth loss may affect the ability to eat, speak and socialize. Other 
potential consequences of oral disease are anxiety and absenteeism from 
school or work (6, 7). Clearly, oral diseases have the potential to affect 
individuals’ health in a much broader perspective. 

WHO defines oral health as “a state of being free from chronic mouth and 
facial pain, oral and throat cancer, oral infection and sores, periodontal (gum) 
disease, tooth decay, tooth loss, and other diseases and disorders that limit an 
individual’s capacity in biting, chewing, smiling, speaking, and psychosocial 
well-being.” (8) This underlines the importance of incorporating the subjective 
experience of oral disease in the definition of oral health and linking oral health 
to overall health and wellbeing. 

In 2016, the General Assembly of the FDI World Dental Federation announced 
a new definition of oral health (4), accompanied by an associated theoretical 
framework. The definition of oral health according to FDI is as follows: 

“Oral health is multi-faceted and includes the ability to speak, smile, smell, 
taste, touch, chew, swallow and convey a range of emotions through facial 
expressions with confidence and without pain, discomfort and disease of the 
craniofacial complex. Further attributes of oral health:  

- is a fundamental component of health and physical and mental wellbeing. It 
exists along a continuum influenced by the values and attitudes of individuals 
and communities;  
- reflects the physiological, social and psychological attributes that are 
essential to the quality of life;  
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- is influenced by the individual’s changing experiences, perceptions, 
expectations and ability to adapt to circumstances.” 
 
According to the associated framework, there are three core elements of oral 
health: disease and condition status, physiological function, and psychosocial 
function. How these three elements define the oral health of an individual is 
the result of a complex interaction between the core elements and influencing 
external factors: driving determinants (i.e., factors that affect oral health 
outcome, such as genetics, social environment, and health behavior), 
moderating factors (i.e., factors that influence individual perception of oral 
health, such as age, culture, and expectations), and overall health and 
wellbeing.  
 
By acknowledging the multifaceted nature, the dynamic attributes and the 
influence of external factors in the definition of oral health, the FDI takes the 
definition and concept of oral health one step further compared with previous 
definitions of oral health.  

The conceptual model for health-related quality of life by Wilson and Cleary 
(9) provides a useful explanatory framework for the relationship between oral 
diseases and oral health-related quality of life (OHRQoL). Like the framework 
for oral health provided by the FDI, Wilson and Cleary’s model acknowledges 
the complex and multifaceted relationship between the clinical measure of 
health status, symptoms, function, general health perception and quality of life, 
while taking into account mediating factors of environmental and patient 
characteristics. 

 

Determinants of oral health and oral health behavior 

Social determinants of health are the structural determinants and conditions of 
everyday life and the primary cause of inequities in health observed both within 
and between countries (10). These structural determinants (such as economic, 
social and welfare polices) create social hierarchies and influence health 
outcomes through a complex range of intermediary determinants (such as 
socioeconomic status, living and working conditions, psychosocial factors, 
lifestyle and age) (11, 12). Dahlgren and Whitehead provided a structural 
model (Fig 1)  illustrating how these different factors eventually affect health 
outcomes in populations (13, 14). 
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Figure 1. “The main determinants of health” Reprinted from Public Health, vol. 199 
(2021), Dahlgren G, Whitehead M, The Dahlgren-Whitehead model of health 
determinants: 30 years on and still chasing rainbows, p. 20-24, Copyright (2021), 
with permission from Elsevier. Originally appeared in: Dahlgren G, Whitehead M. 
(1991). Policies and Strategies to Promote Social Equity in Health. Stockholm, 
Sweden: Institute for Futures Studies. Reproduced with permission from the Institute 
for Futures Studies, Stockholm, Sweden.  

 

There is increasing research demonstrating the effect of social determinants on 
oral health outcomes (11, 12, 15-18) and, as for health, a social gradient is 
evident (11, 15, 17), with increased deterioration of oral health by each step 
down the “socioeconomic ladder” (15, 17). Furthermore, individuals remain 
vulnerable to the social determinants of oral health throughout the life course 
(19-21). 

It is important to recognize that even in countries with a generous welfare 
regime, such as the Scandinavian countries, a social gradient in oral health is 
still evident (15, 22). Furthermore, it has been reported that despite full dental 
coverage, free of cost, for children to young adulthood, individuals with low 
socioeconomic status still experience worse oral health (23, 24).  

Unhealthy behaviors tend to cluster among people in socially more deprived 
groups (25, 26), and may therefore be one factor contributing to the inequalities 
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observed in oral health. However, the role of oral health behaviors in 
explaining inequalities in oral health is somewhat inconsistent. For example, 
in a population study of Finish adults, Sabbah et al. (27) found a gradient 
relationship between educational level and  caries increment over a four-year 
period. However, when they adjusted for each of the four oral health behaviors 
assessed, the gradient relationship between education level and caries 
increments was gradually attenuated and, in the end, only oral health behaviors 
were found to explain the variation in caries increment. On the contrary, in a 
population study of Australian adults, oral health behavior (i.e., dental 
attendance and dental self-care behavior) was not found to explain the 
observed socioeconomic gradient in oral health (i.e., missing teeth) (28). Other 
studies have found that oral health behaviors play a more modest role in 
explaining socioeconomic inequalities in oral health outcomes (29, 30). 

Oral health behaviors has been suggested as one explanatory factor that might 
play a more relevant role in explaining the oral health inequalities observed in  
countries with the most generous welfare regimes, such as the Scandinavian 
countries, compared with other European welfare regimes (31, 32). Results 
from a  cross-sectional study by Guarnizo-Herreño et al. (31) yield some 
limited evidence indicating that this might be the case, as oral health-related 
behaviors were found to explain relative educational and occupational 
inequalites to a larger extent in the Scandinavien welfare regiem, compared to 
the Anglos-Saxon, Bismarckian and Southern regimes. However, as stated by 
the authors, these findings should be interpreted with caution due to factors 
related to studydesign. Nevertheless, as further stated by the authors, the 
findings indicate that potentially different strategies should be applied in 
different European countries to tackle inequalities in oral health. 

Although it is clear that if the goal is to improve oral health across all social 
groups, actions need to be directed towards the social determinants of oral 
health. However, behavioral interventions still play a relevant role in tackling 
inequalities in oral health, as they have been shown to play a part in explaining 
the observed socioeconomic inequalities in oral health (27, 29-31, 33). 
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1.2 ETIOLOGY OF DENTAL CARIES AND 
GINGIVITIS  

 

Oral diseases include a range of different diseases and conditions (such as oral 
cancer, trauma, periodontal disease and dental caries) (34), but in this thesis 
we will focus on dental caries and gingivitis.  

Both caries and periodontal disease are multifactorial diseases and as such, 
multiple and diverse exposures are responsible for the initiation and 
progression of these diseases. These exposures or “risk factors” are factors 
associated with an increased probability of contracting a disease if exposed to 
those factors (35). However, being exposed to a certain risk factor does not 
necessarily lead to contracting the disease in question. 

One way of explaining the complex multifactorial etiology of dental caries and 
periodontal disease is the conceptual framework for causes, presented by 
Rothman (36, 37). According to this framework, the onset of caries or 
periodontal disease in an individual will only occur when a sufficient set of 
causes is present. Each sufficient cause is made up by a set of component 
causes. Each component cause can be thought as one piece of a pie, and the pie 
as the sufficient cause, i.e., it is the joint action of each component causes that 
initiate the disease. The component causes that make up a sufficient cause may 
vary and, as for other multifactorial diseases, multiple sufficient causes exist 
for caries and periodontal disease. A component cause that constitutes an 
element of all sufficient causes for a disease is referred to as a necessary cause. 
For caries and periodontal disease, the dental biofilm should be referred to as 
a necessary cause. However, according to the framework provided, the 
necessary cause itself does not equal disease onset.  

 

Etiology of dental caries 

There is strong evidence of the relationship between consumption of free 
sugars and dental caries, with sucrose being the foremost cariogenic dietary 
carbohydrate (38). In accordance with the ecological plaque hypothesis, 
frequent consumption of fermentable carbohydrates results in repeated 
decreases in the biofilm pH level, due to the metabolic activities of bacteria 
resident in the dental biofilm. These changes in the environmental conditions 
in the biofilm, i.e., prolonged periods of pH below the critical level for enamel 
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demineralization (approximately pH 5.5), benefit the growth of acidogenic and 
aciduric bacterial species (for example, but not exclusively, Mutans 
streptococci) at the expense of bacteria associated with sound teeth. This will 
result in a shift in the balance of the biofilm’s residential microflora, enhancing 
the dental biofilm’s caries-inducing properties and predisposing the covered 
tooth surface to caries. At some point (if excessive sugar consumption is not 
stopped), the balance between demineralization and remineralization of the 
tooth’s hard tissue will shift towards demineralization. Eventually, the hard 
tissue become fragile and irreversible rupture and cavitation occurs (38-40). 

Factors such as exposure to fluoride and adequate salivary flow have protective 
properties against caries disease (as they reduce demineralization and promote 
remineralization of the tooth’s hard tissue) (38, 41, 42). However, they will 
only slow down the progression of dental caries in the event of continued 
consumption of free sugars (38, 41, 43). Reduced intake of free sugars 
throughout life is therefore the key preventive strategy for caries disease (7). 
WHO recommends that less than 10% (and preferably even less than 5%) of 
the daily energy intake should come from free sugars (7).  

 

Etiology of gingivitis 

Gingivitis is caused by bacteria that colonize the tooth, epithelial surface of the 
gingiva or the periodontal pocket (44). Due to the physiological properties of 
the tooth, the outer layers do not shed and accumulation of bacteria is therefore 
facilitated (45). The host responds to the bacteria resident in the biofilm with 
inflammation and other immune reactions in the gingival tissue (46). Although 
clinical signs of gingivitis are evident in most individuals only after 12-21 days 
of undisturbed biofilm accumulation, an inflammatory response of the gingival 
tissue will have occurred already within 2-4 days. However, following removal 
of the plaque by effective oral hygiene procedures, the inflammatory response 
in the gingiva will be reversed (46). Hence, one of the main causes of 
periodontal disease is lack of optimal oral hygiene procedures (47). 
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1.3 YOUNG ADULTS 
 

The age span referred to as young adults varies between studies. For example, 
in some studies, 18 and 19-year-olds are defined as young adults (48-51) and 
in other studies as adolescents (52-55). In Sweden, the definition of young 
adults varies between authorities and in Region Stockholm, different agencies 
use different age restrictions (56).  

It seems clear that there is no consensus regarding the age span that should be 
referred to as young adults in the literature. This lack of an unambiguous age-
related definition makes it difficult to compare results between studies of 
young adults. Table 1 demonstrates how the age span defined as young adults 
may differ between studies and settings.  

Table 1. Age span (in years) defined as young adults in different studies and settings. 

Author and year Country  Age span 
Carvalho et al., 2020 (51)  Belgium  16-35  
Choi et al., 2015 (48) Korea 18-32  
Drachev et al., 2018 (49) Russia 18-25  
Roberts-Thomson et al., 2008 (57) Australia 20-25  
Sun et al., 2018 (50) Hong Kong 18  
Settings   
Swedish MeSH (58) Sweden 19-24  
NLM thesaurus for MeSH (59) applied by Medline/Pubmed, the NLM 

Catalog and other NLM databases 
19-24 

The Employment service (56) Sweden, Stockholm  16-24 
Swedish Social Insurance Agency 
(56) 

Sweden 19-29 

 

Why young adults? 

How individuals act to protect their health in adulthood is often the result of 
behaviors and routines settled already in childhood to early adulthood. During 
adolescence, attitudes to health may change as the adolescent seeks 
independence from their parents, and beliefs, attitudes and values held by  
peers becomes more important for their own health-related choices (3). During 
young adulthood, the ability to understand the long-term consequences of 
one’s own actions has become more developed (60). It is also a time of 
transition, as many young adults start living on their own and become 
financially independent and have to take responsibility for his/her own health 
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and health-related decisions. This could make young adults a suitable group to 
target with behavioral change interventions. 

Dental caries and periodontal disease are degenerative diseases and when 
ineffectively treated, they will continue to deteriorate the individual’s oral 
health. As a result, the individual may suffer from dental pain, loss of function, 
anxiety and negative effects on social life (7).  In addition, poor oral health 
leads to substantial economic consequences, both at the individual and societal 
level (11). For example, it has been reported that in the age group 20-39 years 
old, 4% of all approximal fillings performed on women and 3% of those on 
men were registered with a new treatment (such as a new restoration, 
extraction, or endodontic treatment) after one year. Furthermore, in the same 
report it was also stated that if the proportion of fillings replaced in one year 
for all adults were 4%, a reduction in replaced fillings by 1% would yield a 
cost reduction of approximately SEK 30 million (61). Establishing healthy oral 
conditions in early life is therefore crucial.  

There seems to be an inconsistency regarding the effect of dental caries and 
gingivitis on the OHRQoL of young adults in the literature (48-50, 53-55, 62, 
63). Furthermore, reports regarding this matter are limited, as most studies 
have been performed in populations of adolescents and adults. Nevertheless, 
associations between poor OHRQoL, gingivitis (53, 54, 62, 63) and caries 
disease (49, 53, 55, 62, 63) among young adults have been reported, which 
further stresses the need for effective interventions to treat these oral diseases 
and improve OHRQoL in those affected.  
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1.4 PREVALENCE OF DENTAL CARIES AND 
GINGIVITIS 

 

Prevalence of dental caries and gingivitis globally 

Oral diseases are among the most common diseases in humans, affecting close 
to 3.5 billion people (11, 47). Among the oral diseases, untreated dental caries 
in the permanent dentition is the most common condition (47), with peak 
prevalence generally occurring during young adulthood (11, 64, 65). During 
the past four decades, a decline in caries prevalence has been noted, especially 
in high-income countries (11, 66).  

Gingivitis is the most prevalent periodontal condition worldwide (67), while  
severe periodontitis has been reported to affect around 10% of the world’s 
population (65, 68). Periodontal health seems to deteriorate with increasing 
age, with more individuals showing signs of periodontitis (67) and an increased 
prevalence of severe periodontitis (66).  

Oral diseases have been found to cause considerable economic pressure on 
society, both due to absence from work resulting in productivity losses and 
through expenditures on treatments. Oral diseases also result in intangible 
costs, such as pain, loss in oral function and negative impact on social 
interactions. In fact, in 2015 oral diseases were ranked the third with respect to 
expenditures on various diseases in the European union (11). 

It is evident that in the global perspective oral diseases constitute a major 
public health problem, both on a societal and an individual level. 

 

Prevalence of dental caries and gingivitis in Swedish young adults 

In Sweden, the regions have a legal responsibility to meet its residents’ need 
for dental care, which can be provided both in public and private settings (69). 
During childhood to adulthood (from 0 to 23 years of age), dental care is free-
of-charge and children and young adults are regularly called for dental 
checkups. The current reimbursement scheme for adults were implemented in 
2008, with the aim to further improve the oral health of the adult population 
by encouraging regular dental care and by subsidizing dental care for those 
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with greater treatment needs (70). Hence, the reimbursement scheme seeks to 
counteract any financial obstacles for obtaining dental care. 

There are several population studies confirming the improvement in oral health 
in the Swedish population during the last decades (71-75) and among young 
adults, oral health is generally good (71, 72, 74). Nevertheless, there are still 
groups of young adults with poor oral health, more specifically, with severe 
caries disease (23, 61, 76, 77). Socioeconomic and demographic factors have 
been identified to explain this inequity in oral health (18, 23, 78, 79).  Thus, 
different prevention and treatment needs are obvious and should be taken into 
account when planning dental care and resource allocation. 

Since 1985, the National Board of Health and Welfare has investigated the 
caries situation (i.e., manifest caries lesions) among 3, 6, 12 and 19-year-olds 
in the regions in Sweden, and since 2019, 23-year-old young adults have also 
been included. According to their report for 2020 (77), the proportion of 19-
year-olds with caries was approximately 57%, compared with approximately 
68% in 2011, which indicated that dental health had continued to improve in 
this age group. There were also signs of improved oral health among the one 
third of the 19-year-olds with the greatest caries experience, with a Significant 
Caries Index (SiC-index) value of 5.2 in 2020 compared with 5.5 in 2017 (77, 
80). Regarding 23-year-olds, the proportion with caries was 65% in 2020 (77).  

In their annual report from 2020, The Swedish quality register for Caries and 
Periodontitis (SKaPa) (61) also reported a marked increase in the proportion 
of caries-free 19-year-olds between 2011 and 2020. However, for  individuals 
with caries experience, regardless of severity, only modest alterations were 
found. A similar pattern was found among 20-29-year-olds, where no marked 
improvement in caries experience was noted between 2010 and 2020.  

Cross-sectional studies on oral health have been performed in the city of 
Jönköping (Sweden) every ten years since 1973 (74). During the past 40 years, 
a clear and continuous decline in decayed surfaces has been observed among 
20-year-olds, from a mean value of 6.5 (i.e., manifest and initial caries lesions) 
in 1973 to 3.7 in 2013.  

Table 2 presents mean values for caries experience from national population 
data and for sub-populations of young adults in Sweden, according to different 
caries indices.   
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Table 2. Studies on caries experience among young adults in Sweden. Different caries indices 
are used. 

Author and 
year published 

Study 
design 

Year 
examined 

Location Age Caries 
index 

Mean 
value 

SKaPa annual 
report 2020 
(61) 

National 
quality 
register 

2020 Public dental 
and private 
dental clinics 
National data 

19 
20-29 

DFT 2.2 
DFS 5.1 

 

SiC 5.7females  
6.0 males 

National board 
of health and 
welfare  
“Karies bland 
barn och 
ungdomar” 
2020 (77) 

National 
quality 
register 

2020 Public dental 
clinics 
National data 

19 
DFT 2.1 
SiC 5.2 

23 DFT 2.9 

Norderyd et 
al., 2015 (74) 

Cross-
sectional 

2013 City of 
Jönköping 20 

DSi+m 3.7 
DFT 4.3 
DFS 5.9 

Edman et al., 
2016 (75)  

Cross-
sectional 

2013 County of 
Dalarna 35 

DS 0.9 
DT 0.8 
DFS 11.6 

Isaksson et al., 
2013 (76) 

Cross-
sectional 

2007 City of 
Jönköping 20 

DSm 0.5 
DSi 2.3 
DFSi+m 5.8 

Julihn et al., 
2006 (79) 

Cross- 
sectional 

2001 City of 
Stockholm 

19 DMFT 
DMFS 

3.9 
5.1 

D, Decayed  
F, Filled  
T Teeth 
S, Surfaces  
SiC, Significant Caries index  
DSi, Decayed Surfaces initial  
DSm, Decayed Surfaces manifest 

 
 
In the annual report from SKaPa (61), the prevalence of periodontal disease 
was found to have increased during the last decade in the adult Swedish 
population, with approximately 10% experiencing severe periodontitis and 
approximately 11% moderate periodontitis. The remaining adults were either 
found to be periodontally healthy, experience mild periodontitis or lacking a 
periodontal examination. The prevalence of severe periodontitis were further 
found to increase with age. However, during the last decade a deterioration in 
periodontal status was especially noted among the younger age groups 
experiencing severe periodontitis. The observation of deteriorated periodontal 
health among young adults is not new. In a report by Wahlin et al. (72), 
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increased numbers of periodontal pockets ≥ 4mm were noted among 20-year-
olds between 2003 and 2013, which was claimed to be due to the increased 
prevalence of gingivitis in this age group. 

The clinical status of plaque and gingivitis among young adults has been found 
to be poor. Among 19-year-olds, mean values around 50% have been reported 
for plaque and gingivitis scores, and low levels were only found in a minority 
of study participants in both studies (52, 81). However, more favorable oral 
conditions have also been reported among young adults, with a mean plaque 
score of 11.6% and a gingivitis score of 19.4% (74).  

 

1.5 ORAL HEALTH BEHAVIOR IN RELATION 
TO GINGIVITIS AND CARIES DISEASE 
AMONG YOUNG ADULTS  

 

Important modifiable risk factors for dental caries and periodontal disease are 
individual oral health behaviors and, in many cases, the disease will not be 
cured if oral health risk behaviors remain unchanged. 

 

Oral hygiene behaviors 

Inadequate oral hygiene procedures lead to an accumulation of dental plaque 
along the gingival margin, which will induce the development of gingivitis. If 
left untreated, gingivitis may progress with time to periodontal breakdown 
(i.e., periodontitis) (44). To prevent this negative disease spiral, adequate oral 
hygiene procedures leading to plaque removal and/or control is crucial (44, 82, 
83). Toothbrushing twice a day for at least two minutes is a well-established 
recommendation for maintaining good oral health, and regular toothbrushing 
has been found to reduce gingival inflammation (44, 82, 83). Interdental 
cleaning (floss or interdental brushes) in combination with toothbrushing may 
reduce plaque levels and gingivitis more than toothbrushing alone, according 
to a recent Cochrane review (84). However, there was only low certainty of 
evidence for flossing, and very low certainty of evidence for interdental 
brushes in reducing gingivitis when added to toothbrushing. In an report on 
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Japanese young adults, Furuta et al. (85) found an association between oral 
hygiene behaviors and plaque levels, which, in turn, was associated with 
gingival inflammation in the study population. Broadbent et al. (86) found that 
individuals with higher plaque levels from 5 to 32 years of age were more 
likely to have poorer periodontal health, higher caries experience, and loss of 
teeth due to caries, than individuals with lower plaque levels from childhood 
into adulthood. Inadequate toothbrushing behavior and higher levels of 
gingivitis have also been associated with a higher risk of caries experience 
(79). Reports on the oral hygiene procedures of Swedish young adults have 
shown that the vast majority brush their teeth at least twice a day (52, 81, 87). 
However interdental cleaning habits have not been found to be commonly 
practiced  (52, 81, 87).  

 

Use of fluorides 

In addition to restricting sugar intake, adequate daily oral hygiene procedures 
with fluoridated toothpaste is an important behavior with respect to caries 
disease prevention (42). The use of fluoridated toothpaste has been shown to 
be an effective measure for preventing caries disease in the permanent 
dentition of children, adolescents and adults when compared with non-
fluoridated toothpaste (88). The beneficial association between the use of 
fluoridated toothpaste and caries experiences has also been demonstrated in a 
longitudinal study by Bernabé et al. (89). They found that daily use of 
fluoridated toothpaste reduced the association between the amount of sugar 
consumed and the caries experience. However, it should be noted that daily 
use of fluoridated toothpaste did not eliminate the association (89). Additional 
use of fluoride, administered in the form of fluoridated mouth rinse, has been 
found to reduce caries in children and adolescents (aged 6-14 years), and likely 
even if accompanied by fluoridated toothpaste or when living in areas with 
fluoridated water (90).  

 

Attending the dental service 

Regular dental attendance may be protective of oral health as signs and 
symptoms of oral disease may be detected and treated early and preventive 
measures offered (e.g., providing oral health advice, applying fluoride 
varnish), which may halt the disease progression and its negative effects (91).  
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Regular dental attendance has been shown to have positive effects on oral 
health outcome. For example, in a retrospective study among British adults, 
former and never regular dental attenders were found to have a worse oral 
health outcome (i.e., more decayed and missing teeth and greater caries 
experience) than always regular attenders, even after adjusting for 
socioeconomic and demographic variables (92). When analyzing different 
patterns of dental care attendance during the life course of the participants in 
the Dunedin longitudinal cohort study, regular dental attenders were found to 
have both better clinical (i.e., less caries experience and missing teeth) and 
subjective (better OHRQoL and self-rated oral health) oral health outcomes 
than irregular dental attenders (93). Finally, regular dental attendance (i.e., 
attending dental care once a year) was found to be the strongest predictor of 
being caries-free (neither enamel, nor dentin caries) among adults in Norway 
(94). 

In 2020, approximately 49% of the Swedish adult population (≥ 24 years) 
attended dental care, which was 7% less than in 2019, according to The 
National Board of Health and Welfare (95). The decrease in dental care 
attendance was argued to be the result of the ongoing Covid-19 pandemic. 
Nevertheless, a decline in yearly dental care attendance has been noted since 
2011 (95). The youngest and oldest adults attend dental care the least (95), 
which may involve an increased risk of negative effects on the oral health of 
these age groups. 

 

Consumption of sugars 

The key preventive measure for dental caries is decreased consumption of free 
sugar (38). Furthermore, a dose-response relationship between the 
consumption of sugar and caries experience has been reported in adults (89). 
According to current recommendations, less than 10% of the total daily energy 
intake should consist of free sugars, and additional health benefits could be 
expected with a further reduction to less than 5% (7). To put this 
recommendation into context, one can of soda typically contains 40-50g of free 
sugars, which corresponds to 10 teaspoons of table sugar (96, 97). This means 
that by ingesting one single can of sugary soda, the recommendation of a daily 
energy intake of less than 5% of free sugars has already been exceeded (98).  

According to a report from the Swedish Public Health Agency on school 
children’s health habits in 2017/2018 (99), 3-4% of the 11-year-olds and 6-8% 
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of the 13 and 15-year-olds consumed sweets every day. Daily consumption of 
sodas was reported by 2-8 % of the 11, 13 and 15-years-old. When compared 
to the results from a previous study conducted in 2001/2002, the proportion of 
11, 13 and 15-year-olds who reported daily consumption of sweets and sodas 
had decreased in 2017/2018, except for in 15-year-olds girls where no 
reduction in soda consumption was observed. In the epidemiological study 
conducted in Jönköping, Sweden, in 2013, 23% of the 20-year-olds and 27% 
of the 30-year-olds reported that they consumed sweets ≥ several times/week. 
Regarding sodas, 26% of the 20-year-olds and 16% of the 30-year-olds 
reported that they consumed sodas ≥ several times/week (87).  

 

Smoking 

Smoking is a well-known risk factor for periodontal disease and smoking 
cessation plays an important part in reducing the risk of periodontitis and may 
even result in a beneficial outcome of non-surgical periodontal treatment (100). 
When it comes to smoking and dental caries, the association is less clear. In a 
systematic review by Benedetti et al. (101), the authors found that although 
results from the included studies indicated that smoking was associated with 
an increased risk of caries, the overall quality of the studies was low; hence, 
there was not enough evidence for such a conclusion. Findings from a more 
recent systematic review and meta-analysis indicated an association between 
smoking and dental caries, but the evidence of smoking being a risk factor 
involved in the dental caries process was insufficient (102). 

According to The Swedish Public Health Agency (103), 4% in the age group 
16-29 years reported daily smoking in 2020. In 2014-2016, the corresponding 
proportion was 8%. Moreover, in the same age group in 2020, 82% reported 
that they had never smoked, while in 2014-2015, the corresponding proportion 
was approximately 70%, indicating that a decrease in smoking has taken place 
among 16-29-year-olds on a population level.  
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1.6 HEALTH PROMOTION AND PREVENTION 
IN DENTISTRY     

 

Oral health promotion 

Health promotion seeks to strengthen people’s ability to take control of 
and improve their health. This is achieved through a combination of 
strategies addressing social, environmental, and economic determinants of 
health, but also actions promoting personal skills and capabilities (104). 
One of the key elements in health promotion is to increase people’s ability 
and opportunities to make healthy choices (105).  

During the seventies it was recognized that environmental factors, 
lifestyle, and individual behaviors were the main causes of death and 
disease. This led to an international health promotion conference being 
organized by the WHO in Ottawa in 1986, and the formulation of the 
Ottawa charter. Since then, several more conferences on the same subject 
have been organized by the WHO, resulting in the development and 
practice of a health promotion movement worldwide. The five key 
elements for action according to the Ottawa charter is as follows: Create 
supportive environments, build healthy public policy, strengthen 
community action, develop personal skills, and reorient health services (2). 
These five elements demonstrate the width and diversity of actions needed 
in health promotion (2).  

Developing personal skills is one action that could be targeted in the 
clinical dental setting through health education. Health education has been 
defined in the WHO Health Promotion Glossary of Terms 2021(104) as 
follows:  

“Health education is any combination of learning experiences designed to 
help individuals and communities improve their health by increasing 
knowledge, influencing motivation and improving health literacy.”  
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Health education aims at providing individuals and/or communities with the 
knowledge, attitudes, beliefs, values, and skills to be able to make informed 
decisions about their health-related behaviors and thereby maintain or improve 
their health (2). Health education may include providing individuals with 
information about individual risk factors, task-based communication 
supporting health-related behavior change, and skills-based communication 
strengthening people’s ability to make more autonomous health-related 
choices (104). However, it should be noted that health education is not the 
same thing as health promotion, but should rather be viewed as one of several 
supporting strategies for health promotion (2).   

 

Disease prevention 

Prevention involves strategies to reduce exposure to determinants of disease 
and thereby prevent the onset of disease, but also strategies to arrest disease 
progression and reduce the consequences of already established disease (104).  

Preventive strategies can be divided into two types of main approaches: “The 
whole population approach” and “The risk approach”. In the whole  population 
approach, preventive actions aim to reduce exposure to the causes of disease 
for everybody in the population. Preventive strategies in the risk approach can 
be divided into one of two sub-categories, “The targeted population approach” 
and “The high risk approach”. The targeted population approach is directed 
towards subgroups of the population identified to be at greater risk of 
contracting a disease, whereas the high risk approach is directed towards 
individuals identified as having a greater risk (2). It has been advocated in the 
literature that combinations of these three approaches should be applied to 
prevent oral disease (64). 

Preventive measures and health education are important tools for the dental 
staff  in everyday clinical practice to promote oral health (2). In an article by 
Watt et al. (106), the authors highlight various opportunities for health equity 
promotion activities that the dental team could engage in. One of these actions 
is that the dental team should provide their patients with individually tailored, 
up-to-date evidence-based preventive measures, to prevent oral disease and 
promote oral health. They further state that patients belonging to a specific 
dental clinic and identified as having an increased risk of future disease should 
be targeted with supportive and preventive care to reduce oral health 
inequalities.  
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The Swedish national guidelines for dentistry 

In the Swedish national guidelines for dentistry (107, 108), the National Board 
of Health and Welfare emphasizes the need to promote oral health and prevent 
oral disease. They further acknowledge the dental staff’s responsibility to 
explore the underlying causes of disease or the risk of disease, and target and 
treat these causal factors and not just the symptoms of disease. In addition, they 
call for collaboration between the dental care and general health care to tackle 
unhealthy lifestyles. The national guidelines make the following 
recommendations to promote oral health in individuals with an unhealthy 
lifestyle (note that reproduced recommendations are abbreviated):  

Health-promoting and disease-preventive feedback: Essentially standardized 
counselling regarding oral health conditions and health-promoting measures. 
It also includes positive feedback on existing protective oral health behaviors. 
The time consumed is generally very short. 

Counselling: Consists of individually adapted, patient-centered dialogue, 
including information and advice regarding self-care. Sometimes it also 
includes motivational strategies and may or may not include follow-up. The 
counselling can be delivered by dental staff or other health care providers. In 
most cases, a counseling session last 5-15 minutes. 

Qualified counselling: Qualified counselling, contrary to counselling, is based 
on theory. This means that the persons delivering the treatment need to have 
knowledge about the current disease as well as knowledge, education and 
training in the theory and method on which the counselling is based. Qualified 
counselling sessions often last longer than counselling and always include 
follow-up.  

 

Approaches to behavioral change in a clinical dentistry setting 

In the WHO Health Promotion Glossary of Terms, 2021 (104), the WHO 
defines health behavior as follows:  

“Any activity undertaken by an individual for the purpose of promoting, 
protecting, maintaining or regaining health, whether or not such behaviour is 
objectively effective towards that end.” 
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lifestyle (note that reproduced recommendations are abbreviated):  
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The time consumed is generally very short. 

Counselling: Consists of individually adapted, patient-centered dialogue, 
including information and advice regarding self-care. Sometimes it also 
includes motivational strategies and may or may not include follow-up. The 
counselling can be delivered by dental staff or other health care providers. In 
most cases, a counseling session last 5-15 minutes. 

Qualified counselling: Qualified counselling, contrary to counselling, is based 
on theory. This means that the persons delivering the treatment need to have 
knowledge about the current disease as well as knowledge, education and 
training in the theory and method on which the counselling is based. Qualified 
counselling sessions often last longer than counselling and always include 
follow-up.  

 

Approaches to behavioral change in a clinical dentistry setting 

In the WHO Health Promotion Glossary of Terms, 2021 (104), the WHO 
defines health behavior as follows:  

“Any activity undertaken by an individual for the purpose of promoting, 
protecting, maintaining or regaining health, whether or not such behaviour is 
objectively effective towards that end.” 
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Health behavior is the result of complex interactions of different influencing 
factors that work on different structural levels. The social and environmental 
determinants of health play a fundamental part in shaping health behaviors. On 
a more individual level, health behaviors are influenced by factors such as 
emotions, cognition, and personal skills for health. Related health behavior 
tends to cluster in individuals and different populations and may act for or 
against health. Behavioral change is an important part of health promotion, 
either because it may benefit health directly or by providing increased control 
of the determinants of health (104).  

The approach to oral health interventions in a clinical dental setting ranges 
from providing health information and/or give health advice and support 
changes in lifestyle, to behavioral interventions based on strategies for 
behavioral change (including elements such as identifying barriers to behavior 
change, strategies to reduce relapse, specifying behaviors that should be 
altered) and psychological interventions based on psychological theories 
regarding behaviors (109).  

Historically, it was thought that if patients were given information and/or 
advice regarding oral health, with the intention to increase the patient’s oral 
health knowledge and awareness, they would automatically change their risk 
behaviors. However, this has proven to be an ineffective way to promote good 
oral health behavior (2). In a review by Watt et al. (110), exploring the 
evidence base for health promotion interventions in reducing plaque and 
gingival inflammation, it was found that all the studies included contained 
educational interventions. The authors concluded that although reduction in 
plaque and gingival bleeding could be expected after educational interventions, 
the evidence conforming the long-term sustainability of these changes was 
lacking. They further stated that the clinical and public health significance of 
these short-term improvements were questionable. In a systematic review by 
Lingström et al. (111), no studies were identified that evaluated the effect of 
information given to reduce sugar consumption at preventing caries disease. 
Thus, there is no evidence supporting this as an effective strategy. 

In a recent Cochrane review by Soldani et al. (112) on one-to-one oral hygiene 
advice, 19 RCTs  that evaluated individual counselling in a dental setting were 
included. The interventions applied varied greatly, as did the number of 
sessions provided and populations studied. In addition, three of the studies 
included were directed towards children and only a minority (5 out of 19 
studies) were conducted in general dental practice clinics. The author 
concluded that there was a lack of evidence to support any of the methods 
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included as being effective in improving oral health outcomes, nor was any 
method found to be more effective than the others. 

The Cochrane review on one-to-one dietary interventions in the dental setting 
by Harries et al. (109) found only five studies that met the inclusion criteria. 
Interventions directed both towards child- and adult populations were 
included. The authors found weak evidence to support the effect of one-to-one 
dietary interventions, due to the small number of studies conducted and 
because many of the studies suffered from poor methodology. In their national 
guidelines, the Swedish Board of Health and Welfare also acknowledges the 
lack of studies on dietary interventions regarding sugar intake; thus, the effect 
of such interventions could not be evaluated (108). Instead, they considered it 
reasonable to transfer the results from the national guidelines for the prevention 
and treatment of unhealthy lifestyles to the national guidelines for dentistry. 
According to the national guidelines for the prevention and treatment of 
unhealthy lifestyles (113), behavioral interventions (i.e., qualified counselling) 
were found to be effective at increasing the daily intake of fruits and 
vegetables. The results were also considered to be potentially clinically 
relevant, and the interventions to be cost-effective. However, they also state 
that there was a lack of studies including other food products, such as sweets 
and sodas, whole grain products and fish (108, 113).  

In a systematic review of psychological interventions for poor oral health, 
Werner et al. (114) reviewed eleven articles, based on nine RCT studies, that 
met the inclusion criteria. The included RCTs varied with regard to several 
factors (i.a., psychological intervention and associated framework, profession 
delivering the intervention, number of sessions given, time to follow-up and 
outcome measurements), but a common feature was that the study population 
consisted of adult patients with periodontal disease. Psychological 
interventions were not found to be more successful than traditional counselling 
at reducing gingivitis or plaque levels, although a small but statistically 
significant reduction in plaque index were found in favor of psychological 
interventions. Psychological interventions were also found to be more effective 
at altering oral health behaviors and increasing self-efficacy for toothbrushing. 
However, it was questionable if the statistically significant result had any 
clinical relevance. Moreover, the certainty of evidence was low, and no long-
term effects were evaluated. Other systematic reviews have reported similar 
results (115, 116). Thus, there seems to be tentative evidence of psychological 
interventions being more effective at changing oral health behavior and 
improving oral health than traditional counseling methods. 
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In summary, it seems reasonable to conclude that in general there is a lack of 
evidence supporting behavioral change methods provided to patients in clinical 
dental settings (109, 110, 112, 114-116). 

 

Knowledge gaps regarding psychological interventions 

Most studies have been conducted in secondary care, which limits the 
generalizability of the results to the general population seeking and being 
treated in primary care (114). Moreover, the studies are generally conducted 
on adult patients with periodontal disease (114). There seems to be a lack of 
studies on the effect on oral health of theory-based behavioral interventions in 
adolescents and young adults (114), which is noteworthy as oral diseases are 
degenerative by nature and, consequently, it is important to target these 
diseases at an early stage.  Furthermore, there seems to be a lack of studies 
evaluating the effect of theory-based behavioral interventions to reduce sugar 
intake in the adult population (114, 117), and no studies including adult 
patients with dental caries disease or peri-implantitis (114).  

It seems unclear which profession is best suited to deliver theory-based 
behavioral interventions (114, 115). As stated in the Swedish National 
guidelines for dentistry (107), the health care provider delivering qualified 
counseling needs to have both knowledge, education and training in the theory 
and method on which the counselling is based. However, it further states that 
although there are some professionals in dentistry that have the skills required 
to deliver these interventions, more dental staff needs to be educated and 
trained in these methods in order to make effective health-promoting strategies 
accessible to populations. Another possible solution could be that the dental 
staff collaborates with psychologists, and The National Board of Health and 
Welfare called for interdisciplinary collaboration between the dental care and 
general health care in their recent guidelines (107). Psychologists are educated 
and trained professionals in psychological interventions and therefore a useful 
resource for this purpose. Although Werner et al. (114) in their systematic 
review only found one RCT where a psychologist delivered the intervention, 
interdisciplinary collaboration with psychologists in dentistry is not a new 
phenomenon, as patients with dental anxiety has been successfully treated in 
close collaboration with psychologists in some specialized dental clinics for 
many years now.  
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In brief, continued improvement in oral health has been noted among young 
adults, with an increase in the proportion of individuals being caries-free 
during the last decade (61, 77). However, a group of individuals with poor oral 
health still remains (23, 61, 77). In contrast to the general improvement 
concerning the prevalence of caries disease, a deterioration in periodontal 
health has been found among young adults during the last decade (61). Dental 
caries and periodontal disease imply a substantial burden on both a societal and 
individual level (11). Poor oral health can lead to loss of function and negative 
effects on psychological and social wellbeing; i.e., affect OHRQoL and overall 
wellbeing negatively (7, 34). There is an urgent need to tackle this highly 
preventable diseases, and effective oral health interventions are warranted. 
Furthermore, oral disease shares several behavioral risk factors with other non-
communicable diseases (such as cardiovascular disease, diabetes, and cancer) 
(47). This means that improved oral health behavior will not only benefit 
people’s oral health, but their general health as well.  In most cases, children 
and adults visit the dental care on a regular basis, which makes the dental 
service a unique and suitable arena to detect and change unhealthy behaviors 
and thereby promote oral health and potentially also general health (107).  
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2 AIM 

General aim. 

The overall aim of this thesis was to (i) investigate oral health and oral health 
behaviors among young adults with poor oral health, (ii) and to evaluate the 
effect of a psychological intervention (Acceptance and Commitment Therapy; 
ACT) on oral health and oral health behaviors. 

The specific aims 

Study I 

To investigate oral health, oral health behaviors, and oral health-related quality 
of life in relation to the level of caries disease among caries-active young 
adults. 

Study II 

To evaluate the effect of a psychological intervention on oral health behaviors 
(toothbrushing, use of dental floss, toothpicks, and additional fluorides) in 
young adults with poor oral health. 

Study III 

To evaluate the effect of a psychological intervention on oral health, measured 
as gingivitis and plaque levels, at follow-ups at 9 and 18 weeks. 
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3 MATERIAL AND METHODS 

All three papers included in this thesis are based on data from a randomized 
controlled trial, performed at two different Public Dental Service (PDS) clinics 
in the Region of Västra Götaland, Sweden. 

 

Study participants  

All young adults appointed for a regular dental check-up at two dental clinics 
between 2013-2014 were screened for eligibility. Young adults that met the 
inclusion criteria (i.e., ≥ two manifest approximal caries lesions diagnosed 
since the last regular dental examination and aged between 18 to 25 years) and 
not the exclusion criteria (i.e., psychiatric/neuropsychiatric diagnosis and not 
fluent in Swedish) were consecutively asked if they would like to participate 
in a study to promote oral health. This resulted in 186 eligible patients, 51 of 
whom declined participation. The remaining 135 young adults all gave written 
and informed consent to participate before they went through the baseline 
examination.  

 

Design and procedure 

A parallel group randomized controlled trial design was applied. All study 
participants received the same standardized oral health information, from a 
brochure used for this purpose at all PDS clinics in the Region of Västra 
Götaland at the time of the study. The information was provided both verbally 
and in writing by the study coordinator at the respective clinic. Before being 
allocated to either the intervention or control group, the study participants had 
gone through the baseline examination and received the standardized oral 
health information. 

For the randomization strategy, a block randomization procedure was applied, 
with an allocation rate of 1:1. The blocks were stratified for gender and 
smoking habits using randomly permuted blocks (118). The allocation 
sequence was withheld from the clinical coordinators.  

In addition to standard oral health information, the study participants allocated 
to the intervention group received a psychological intervention (brief form of 
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ACT), including two individual 45-minute sessions, at the respective dental 
clinics. The first session was provided shortly after the baseline examination 
and the second two to three weeks later. The study participants, irrespective of 
treatment allocation, were followed up at 3, 9, and 18 weeks from baseline.  

 

Intervention 

Acceptance and Commitment Therapy (119)  is a form of cognitive behavioral 
therapy (120). Moreover, it is not a disease-specific intervention  and therefore 
a useful treatment method in many situations where behaviors may need to be 
changed (120). Furthermore, ACT is a so-called contextual therapy, which 
means that ACT puts the individual in its internal (such as thoughts, emotions 
and memories) and external context (such as family, friends and cultural 
meaning) (120). 

The overall aim in ACT is to increase the individual’s psychological flexibility. 
This is accomplished through six key processes (acceptance, mindfulness, 
defusion, self as context, values, committed action) and different exercises. 
During these processes and exercises, the individual is trained to recognize 
ongoing inner events (such as thoughts, memories, sensations, and emotions) 
but to not let them direct their behavior. This enables the individual to change 
unfavorable behaviors, while maintaining functional behaviors, and live a life 
in accordance with their chosen life values (3, 120, 121).  

ACT interventions have demonstrated positive effects on the treatment of 
different conditions, such as depression, substance abuse and chronic pain, 
which was recently demonstrated in a review of meta-analyses by Gloster et 
al. (122). There are also promising results for ACT interventions in managing 
behaviors related to general health. In their systematic review, Lawlor et al. 
(123) found promising results of ACT on weight management. In another 
systematic review by Yıldız et al., (124) promising results of ACT were also 
found for behavior change related to substance abuse and physical inactivity, 
in addition to weight management. Moreover, brief forms of ACT also exist 
and have been reported to have similar effects as longer interventions (125). 
To our knowledge, ACT has not previously been used in a dental setting. 

For the purpose of this study, a brief form of ACT was developed by the 
psychologists Helene Werner (HW), Ulla Wide (UW) and ACT expert Celia 
Young (CY), in collaboration with the dentist Magnus Hakeberg (MH), (for 
more information, see the treatment manual (126)). The intervention was based 
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on a brief form of ACT by Strosahl et al., (127) developed particularly for 
primary care settings and health-related behavior change. This was considered 
reasonable, as the organizational structure of the primary health care and 
primary dental care are somewhat similar. Furthermore, brief therapy entails 
lower costs and may be more appealing to young adults as fewer sessions are 
needed. To ensure treatment fidelity, the psychologist delivering the 
intervention (HW) followed predeveloped work sheets for each session and 
was supervised by CY during the whole study period. 

 

Data collection and measures 

Clinical measures of plaque and gingivitis were registered at the mesial, distal, 
buccal, and lingual/palatinal surfaces of the six index teeth: 16, 21, 24, 44, 41 
and 36 (128). Gingivitis was considered present when bleeding occurred after 
gentle probing of the gingival sulcus (129), and plaque was recorded according 
to the Silness-Löe plaque index system (130) with each surface given a score 
between 0 and 3. According to the Silness-Löe plaque index (130), a score of 
0 = no plaque, 1= plaque detectable only after the probe has been drawn along 
the tooth surface at the gingival margin, 2 = moderate accumulation of plaque 
detectable by the naked eye, and 3 = rich accumulation of plaque. For each 
study participant, the sum of tooth surfaces diagnosed with gingivitis and tooth 
surfaces with visible plaque (score 2-3, according to the Silness-Löe plaque 
index) was calculated. 

A review of the criteria for the recording of plaque and gingivitis was given to 
the two examiners prior to the first examination at baseline and was repeated 
regularly during the study period in order to keep the examiners calibrated 
during the study trial. To further secure fidelity to the study protocol, the study 
monitors regularly visited each clinic. 

Data of dental caries for mesial, distal, buccal, occlusal and lingual/palatinal 
surfaces of all teeth, were retrieved from the participants last clinical 
examination. The diagnosis of initial and manifest caries was according to 
general practice in the PDS, Region Västra Götaland (D1- D2 initial caries 
(caries in enamel), D3 manifest caries (caries in dentine), and secondary caries 
(caries adjacent to a  restoration or a previously restored tooth surface) and 
based on both clinical and radiographic examinations. For each study 
participant, the sum of all recorded initial caries lesions (D1 + D2), manifest 
caries lesions (D3 + secondary caries), and the total number of caries lesions 
(D1-D3 + secondary caries) were calculated.    
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study participant, the sum of tooth surfaces diagnosed with gingivitis and tooth 
surfaces with visible plaque (score 2-3, according to the Silness-Löe plaque 
index) was calculated. 
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during the study trial. To further secure fidelity to the study protocol, the study 
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Data of dental caries for mesial, distal, buccal, occlusal and lingual/palatinal 
surfaces of all teeth, were retrieved from the participants last clinical 
examination. The diagnosis of initial and manifest caries was according to 
general practice in the PDS, Region Västra Götaland (D1- D2 initial caries 
(caries in enamel), D3 manifest caries (caries in dentine), and secondary caries 
(caries adjacent to a  restoration or a previously restored tooth surface) and 
based on both clinical and radiographic examinations. For each study 
participant, the sum of all recorded initial caries lesions (D1 + D2), manifest 
caries lesions (D3 + secondary caries), and the total number of caries lesions 
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To assess the inter-examiner reliability for the diagnosis of manifest caries 
lesions on bite-wing radiographs, an inter-examiner reproducibility test was 
conducted between one of the investigators (JH) and one of the clinical 
coordinators (CS). The distal surface of tooth 34 and the mesial surface of tooth 
16, from 31 study participants, were classified as sound or with manifest caries. 
Kappa analysis was applied, resulting in a kappa value of 0.82. 

Information regarding background characteristics, oral health behavior, self-
rated oral health, OHRQoL and dental anxiety were collected through the 
participants responding to questions on a touch-screen computer. Table 3 
shows which questions regarding background characteristics and oral health 
behavior with associated response options, that were assessed in Study I-III. 
Table 3 further shows which variables were dichotomized, and in which 
studies the dichotomization was applied. 

OHRQoL was captured using the five-item version of Oral Health Impact 
Profile (OHIP-5) (131). The Swedish version of the OHIP-5 is derived from 
the German language short form developed by John et al. (132). The five items 
address problems related to the four dimensions of OHRQoL: oral function, 
orofacial pain, orofacial appearance, and psychosocial impact (132, 133). Each 
item has the same five possible response alternatives (never, hardly ever, 
occasionally, fairly often, very often), graded on a five-point Likert scale from 
zero to four. This gives a possible total sum of scores between 0-20, where a 
higher score indicates poorer OHRQoL. The total sum score was calculated for 
each participant. Furthermore, the participants were categorized as 
experiencing good OHRQoL (scoring never or hardly ever on all items) or poor 
OHRQoL (scoring occasionally to very often on at least one item) (49, 134, 
135). The psychometric properties of the Swedish version of the OHIP-5 have 
been evaluated in a nationally representative random sample (≥ 18 years). The 
results indicated satisfactory validity and reliability of the scale. In the same 
study, normative values for the OHIP-5 score were also provided, with 50% of 
the population reporting a score of 1 or less. Moreover, the 90th percentile was 
found to be equal to a sum score of 5 (131).  
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Table 3. Questions, response options and dichotomization of background characteristics and 

oral health behavior. 

Variable Response options Dichotomized into 

Age In years  
Sex Female/Male  
Do you smoke? Yes/No  
Country of birth ᶲ 
 
Parents’ country of birth ᶲ 

Born in Sweden Born in Nordic 
country/Swedish-born Born in another Nordic 

country 
Born in other country Born in other country 

Occupation * Employed Employed/student Student 
Unemployed Unemployed 

Housing Rental flat  
Own flat/house 
Other 

Parents’ educational 
achievements 

Primary school  
Secondary school 
University studies 

How often do you brush your 
teeth? * 

 
How often do you use 
fluoridated toothpaste? * 

 

Three times a day or more ≥ twice a day Twice a day 
Once a day 

≤ once a day Several times a week 
Once a week 
More seldom or never 

How often do you use 
additional fluoride? * 

How often do you use dental 
floss? * 

How often do you use 
toothpicks? 

Three times a day or more 
≥ several times a 
week 

Twice a day 
Once a day 
Several times a week 
Once a week ≤ once a week More seldom or never 

How often do you consume 
sugary sodas? * 
 
How often do you consume 
sweets? * 

Several times a day 
Often Once a day  

Several times a week 
Once a week 
Seldom 
Never 

Seldom 

How often do you attend 
dental care ᶲ 

Twice a year ≥ once a year/often Once a year 
Once every second year 

≤ once every second 
year/seldom 

Less than every second year 
Only for acute dental need 
Never  

*Dichotomization was applied in Study I, ᶲdichotomization was applied in Study I-II 
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Self-rated oral health was captured with a single question: “How do you rate 
your oral health?” with the following response options: ‘Very good’, ‘good’, 
‘fair’ and ‘poor’. 

Dental anxiety was captured using the Dental Anxiety Scale (DAS) (136). It 
consists of four items, each with five possible answers rated 1-5 on a Likert 
scale. This gives a total sum of scores ranging between 4 and 20, where a sum 
of ≥ 13 indicates dental anxiety (137). The DAS has been found to be a reliable 
and valid instrument for measuring dental anxiety (138).   

Table 4 presents the questions and clinical variables that were assessed in 
Study I-III, and at which time point during the study period. 

 

Table 4. Each time point when questions and clinical variables were measured in Study I-III. 

Variables  Baseline + 3 
weeks 

+ 9 
weeks 

+ 18 
weeks 

Clinical variables  
   Dental caries 
   Gingivitis 
   Plaque 

    
X   
X  X X 
X  X X 

Background characteristics X   
Oral health behaviors  
   Toothbrushing 
   Use of dental floss 
   Use of toothpicks 
   Use of fluoridated toothpaste 
   Use of additional fluorides 
   Consumption of sugary sodas  
   Consumption sweets  
   Dental care attendance  
   Smoking habit 

   
X X  
X X  
X X  
X   
X X  
X   
X   
X   
X   

Self-rated oral health X   
OHIP-5 X    
DAS X    

X = when measured 
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Statistics 

A power analysis was conducted to estimate the number of patients needed to 
be recruited if a 20% reduction in mean gingivitis were to be detected between 
treatment groups, with a power of 80% and the significance level of 5%. When 
taking dropouts into account, the needed sample size per treatment group was 
65 participants. In addition, power analyses for oral health behavior and plaque 
were also conducted, but neither indicated that a larger sample size was needed.  

Descriptive statistics were analyzed according to means, medians, standard 
deviations and frequencies. 

In Study I, the dependent outcome variable of manifest caries was 
trichotomized into three caries groups based on the 33 and 67 percentiles, 
creating a moderate (2-3 manifest caries lesions), high (4-6 manifest caries 
lesions) and very high (≥ 7 manifest caries lesions) caries group.  For group 
comparisons, the Chi-square test was applied for categorical variables, and the 
Kruskal-Wallis test and the Mann-Whitney test for continuous variables. To 
reveal associations between theoretically important independent variables and 
caries severity (based on the three caries groups), multinomial logistic 
regression analyses were performed.  

In Study II and III, analyses were performed according to intention-to-treat 
(ITT) and per protocol (PP), which is in line with the CONSORT principles 
(139). To handle missing data due to dropouts at follow-up, the last observation 
carried forward was applied to the ITT analyses.  

In Study II, the Mann-Whitney test and the Chi-square test were applied to 
explore if any statistically significant difference existed between the baseline 
measure of the intervention and the control group. The Wilcoxon Signed Rank 
test was applied to analyze behavior change from baseline to follow-up at week 
3. Effect sizes were calculated using the z value obtained from the Wilcoxon 
Signed Rank test analyses, divided by the square root of the number of 
observations over the two time points (140). Due to multiple comparisons, the 
Bonferroni corrections was applied, which gave a p value for statistical 
significance of p < 0.005 for the baseline comparison, and  p < 0.003 for the 
analysis of behavioral change. 

In Study III, the effect of the ACT intervention compared with standard 
treatment was evaluated for gingivitis and plaque scores using the General 
Linear Model (GLM) for repeated measures. To analyze if gender or smoking 
habits had any impact on the outcome, explorative sub-analyses (applying the 
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GLM) were conducted for the intervention and control groups, separately. 
Partial eta squared (partial η2) was applied to the calculation of the effect size, 
where a value of 0.01 is interpreted as a small effect size, 0.06 as moderate and 
0.14 as a large effect size (140). 

The Statistical Packages for Social Sciences (SPSS), version 27.0, was used 
for all the statistical analyses. A p value of < 0.05 was considered to 
demonstrate statistical significance. 
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4 RESULTS 
The flow chart (Fig. 2) displays the allocation of study participants and drop-
outs during the studied trial period.  

Baseline characteristics  

The final sample consisted of 64 females and 71 men, with a mean age of 21 
years. Most of the participants were born in a Nordic country (76.3%). Little 
less than 50% reported having a mother born outside of the Nordic countries 
and the same was true regarding the father’s country of birth. In general, the 
study participants’ parents had secondary school as their highest educational 
achievement (48.9% of the mothers and 50.4% of the fathers).  

The clinical oral health status of the study participants at baseline is shown in 
Table 5.  

Table 5. Clinical oral health status for the total study sample at baseline, according to initial, 
manifest, and total number of dental caries lesions, gingivitis and plaque scores.  

Variables Mean (SD) Median Minimum Maximum 
Initial caries lesions  15.8 (13.6)    11.0 0.0 54.0 
Manifest caries lesions  5.6 (4.6)  4.0 2.0 28.0 
Total number of caries lesions 21.4 (13.8) 19.0 2.0 60.0 
Gingivitis score  16.4 (6.9) 17.0 0.0 24.0 
Plaque score 7.6 (6.4)   6.0 0.0 24.0 

Standard deviation (SD), Initial caries (D1+D2), Manifest caries (D3+secondary caries),   
Total number of caries lesions (D1-D3+secondary caries). 

 

The vast majority of the study participants rated their oral health as poor 
(38.5%) or fair (45.9%), and no one as very good. Poor OHRQoL was reported 
by 73.3% and the mean and median score on the OHIP-5 was 5.2 and 5.0, 
respectively. 

Around 60% reported that they brushed their teeth at least twice a day and 
almost 40% flossed at least several times a week. Around 60% used toothpaste 
at least twice a day and additional fluorides at least several times a week. Little 
less than 60% consumed sugary sodas at least several times a week, and 
approximately 40% reported the same consumption pattern for sweets. The 
vast majority attended dental care at least once a year. Smoking was reported 
by 34.8%. 
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Figure 2. Flow chart displaying the flow of participants during the studied trial 
period, and the number of participants remaining at each follow-up occasion 

 

The were no substantial differences between the two treatment groups 
regarding oral hygiene behavior, socioeconomic status and clinical measures 
at baseline (Study II). However, a slightly larger proportion of the participants 
allocated to the control group than to the intervention group reported being 

Baseline, n = 135 
Analyzed, n = 135 

 

Allocated to intervention, n = 67 Allocated to control, n = 68 

Intervention session 1, n = 64 

Drop-outs, n = 3 
lack of time, n = 2 
unknown, n = 1 

Drop-outs, n = 5 
moved, n = 2 
lack of time, n = 2 
unknown, n = 1 

Intervention session 2, n = 59 

Drop-outs, n = 3 
lack of time, n = 1 
unknown, n = 2 

Remaining participants, n = 59 
at follow-up week 3  
Analyzed with ITT, n = 67, PP n = 59 
 

Remaining participants, n = 65 
at follow-up week 3  
Analyzed with ITT, n = 68, PP n = 65 
 

Drop-outs, n = 2 
lack of time, n = 1 
unknown, n = 1 

Drop-outs, n = 3 
moved, n = 1 
lack of time, n = 1 
unknown, n = 1 

Remaining participants, n = 57 
at follow-up week 9  
 

Drop-outs, n = 2 
unknown, n = 2 

Remaining participants, n = 62 
at follow-up week 9  
 

Drop-outs, n = 2 
moved n=1 
unknown n=1 

Remaining participants, n = 55 
at follow-up week 18  
Analyzed with ITT, n = 67, PP, n = 55 
 

Remaining participants, n = 60 
at follow-up week 18  
Analyzed with ITT, n = 68, PP n = 60 
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employed (30.9% versus 14.9%) and that their mother was not Swedish born 
(60.3% versus 44.8%) (Study III). 

 

Study I 

The moderate (2-3 caries lesions), high (4-6 caries lesions) and very high (≥ 7 
caries lesions) caries groups consisted of 54, 46 and 35 of the study 
participants, respectively.  

In the bivariate analyses, consumption of sugary sodas (p = 0.003), dental care 
attendance (p = 0.019), self-rated oral health (p = 0.001), OHRQoL (p = 0.016), 
DAS (p = 0.049), father’s ethnicity (p = 0.034),  gingivitis (p = 0.002) and 
plaque score (p = 0.022) were found to differ statistically significantly between 
the three caries groups. Furthermore, the proportion of study participants that 
reported frequent consumption of sugary sodas, poor oral health, poor 
OHRQoL, father born in a non-Nordic country, less frequent dental care 
attendance and higher dental anxiety scores increased with caries severity. The 
same gradient pattern was also noted for the gingivitis score.  

The multinomial logistic regression analysis revealed that belonging to the 
high caries group or very high caries group rather than the moderate group was 
more likely if experiencing poor OHRQoL and higher levels of gingivitis. It 
was also more likely to belong to the very high caries group rather than the 
moderate group if reporting dental care attendance ≤ once a year or consuming 
sugary sodas often. 

Study II 

Immediately after the intervention, analyses according to ITT and PP revealed 
that the intervention group had improved statistically significantly on all four 
behaviors (toothbrushing, flossing, toothpick use, and additional fluoride) 
since baseline. Regarding the control group, statistically significant 
improvement was found since baseline for the use of flossing and additional 
fluorides, according to both the ITT and PP analyses. However, after the 
Bonferroni correction for multiple comparisons was applied, the behavioral 
change of the control group no longer reached statistical significance.  

For the intervention group, the behavior change for toothbrushing and flossing 
reached a medium effect size in the PP and ITT analyses (effect size between 
0.30-0.32). In the PP analysis, the effect size for the use of additional fluorides 
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was medium (effect size 0.30), but low in the ITT analysis (effect size 0.28) . 
The effect size for the use of toothpicks was low in both the PP and ITT 
analyses (effect size 0.28 and 0.26, respectively). Regarding the control group, 
the behavior changes of flossing and additional fluorides had a low effect size, 
according both to the ITT and PP analysis (effect size between 0.22 and 0.24).  

 

Study III   

During the approximately 16 weeks that had passed since the last ACT session 
and the nine weeks since the last follow-up visit, both the intervention and 
control group had reduced their gingivitis (p < 0.001, partial η2 = 0.22) and 
plaque score (p < 0.001, partial η2 = 0.28) statistically significantly, with large 
effect sizes (analyses by ITT). However, although the intervention group had 
reduced their gingivitis and plaque score slightly more than the control group, 
no statistically significant difference was observed between the two groups.  

Table 6 presents gingivitis and plaque scores expressed as percentages of the 
surfaces diagnosed with bleeding or visible plaque, divided by the total number 
of investigated surfaces (24 surfaces in total) at baseline and at the 18-week 
follow-up, and the mean change between the two measuring occasions, 
according to both the ITT and PP analyses. 

Table 6. Mean gingivitis and plaque proportions at baseline and follow-up at week 18, and 
mean change in proportions between baseline and follow-up at week 18 for analyses 
according to ITT and PP. 

 Intervention Control 
 Baseline Week 18 Changes in 

mean % 
Baseline Week 18 Changes in 

mean % 
Mean % 
Gingivitis 

      

ITT  70.4 55.4 - 15.0 66.3 60.4 - 5.9 
PP  72.1 55.0 - 17.1 66.3 59.2 - 7.1 
Mean  % 
Plaque 

      

ITT 32.9 20.4 - 12.5 30.4 22.9 - 7.5 
PP 35.8 20.0 - 15.8 30.4 22.1 - 8.3 

Number of participants analyzed according to ITT: intervention 67, control 68 
Number of participants analyzed according to PP: intervention 55, control 60 
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The explorative analyses according to gender revealed that in the intervention 
group, the females had improved their gingivitis (p = 0.025, partial η2 = 0.08) 
and plaque scores (p = 0.013, η2 = 0.09) statistically significantly, with a 
moderate effect size, compared with the male participants (Figure 3 and 5). 
Interestingly, the same pattern was not observed between genders in the control 
group (Figure 4 and 6). 

The explorative analyses according to smoking behavior did not reveal any 
statistically significant differences between smoking behavior and reduction in 
gingivitis or plaque score, neither in the intervention group nor in the control 
group. 

No adverse events were reported by the study participants during the trial.  
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(141) 

Figure 3. Change in mean gingivitis scores 
between baseline and follow-up week 18 
according to gender (ITT analysis)(141)  
 

 

Figure 4. Change in mean gingivitis scores 
between baseline and follow-up week 18 
according to gender (ITT analysis)  

Figure 5. Change in mean plaque scores 
between baseline and follow-up week 18 
according to gender (ITT analysis)(141) 

Figure 6. Change in mean plaque scores 
between baseline and follow-up week 18 
according to gender (ITT analysis) 
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5 DISCUSSION 

Study I 

Young adults suffering from poor oral health and oral health risk behaviors 
were common in the sample. With respect to dental caries disease, the 
prevalence of dental caries lesions was high, and caries severity was found to 
be associated with poor OHRQoL. Furthermore, dental caries severity was 
found to be associated with frequent consumption of sugary sodas, higher 
levels of gingivitis and less frequent dental care attendance, indicating that 
behavioral variables seemed to have an important influence on oral health in 
the present study sample.  

Previous studies reporting on the prevalence of both enamel and dentin caries 
lesions in populations of young adults, have found the prevalence to be much 
lower than in the present study (57, 74, 76, 94); however, they used slightly 
different diagnostic criteria, which limits the possibility to compare the results. 
There are several studies demonstrating a skewed distribution of dental caries 
in populations of young adults, with the highest burden found in a minor 
proportion of the population (23, 57, 76, 78, 94). For example, in a Norwegian 
study, only 16 % of 20-29-year-olds were found to have > three dentin caries 
lesions (142). As dental caries diseases have been found to remain a problem 
for a minor portion of the population (23, 77), and as present caries experience 
remains the best predictor of future caries increment (23, 76, 143), continued 
deterioration in oral health can be expected among these young adults if not 
effectively treated.  

Toothbrushing twice a day with fluoridated toothpaste is a well-established 
recommendation. It seems likely that the young adults had received this 
information on repeated occasions during their visits to the dental service. 
Nevertheless, there was still a substantial proportion who reported less 
desirable behavior. When comparing our results with previous reports on 
young adults living in the Nordic countries, the behavior of brushing one’s 
teeth twice a day was less common in the present study (52, 81, 87, 142, 144). 
Poor oral hygiene behaviors were further reflected by high gingivitis and 
plaque scores in the sample. Appropriate plaque removal is a fundamental part 
in preventing and/or treating gingivitis, while managing gingivitis is a primary 
preventive strategy for periodontitis (82, 83). Hence, there is a risk of 
continued deterioration of periodontal health among these young adults.  



Young adults and oral health 

38 
 

 

(141) 

Figure 3. Change in mean gingivitis scores 
between baseline and follow-up week 18 
according to gender (ITT analysis)(141)  
 

 

Figure 4. Change in mean gingivitis scores 
between baseline and follow-up week 18 
according to gender (ITT analysis)  

Figure 5. Change in mean plaque scores 
between baseline and follow-up week 18 
according to gender (ITT analysis)(141) 

Figure 6. Change in mean plaque scores 
between baseline and follow-up week 18 
according to gender (ITT analysis) 

Jennie Hagman 

39 
 

5 DISCUSSION 

Study I 

Young adults suffering from poor oral health and oral health risk behaviors 
were common in the sample. With respect to dental caries disease, the 
prevalence of dental caries lesions was high, and caries severity was found to 
be associated with poor OHRQoL. Furthermore, dental caries severity was 
found to be associated with frequent consumption of sugary sodas, higher 
levels of gingivitis and less frequent dental care attendance, indicating that 
behavioral variables seemed to have an important influence on oral health in 
the present study sample.  

Previous studies reporting on the prevalence of both enamel and dentin caries 
lesions in populations of young adults, have found the prevalence to be much 
lower than in the present study (57, 74, 76, 94); however, they used slightly 
different diagnostic criteria, which limits the possibility to compare the results. 
There are several studies demonstrating a skewed distribution of dental caries 
in populations of young adults, with the highest burden found in a minor 
proportion of the population (23, 57, 76, 78, 94). For example, in a Norwegian 
study, only 16 % of 20-29-year-olds were found to have > three dentin caries 
lesions (142). As dental caries diseases have been found to remain a problem 
for a minor portion of the population (23, 77), and as present caries experience 
remains the best predictor of future caries increment (23, 76, 143), continued 
deterioration in oral health can be expected among these young adults if not 
effectively treated.  

Toothbrushing twice a day with fluoridated toothpaste is a well-established 
recommendation. It seems likely that the young adults had received this 
information on repeated occasions during their visits to the dental service. 
Nevertheless, there was still a substantial proportion who reported less 
desirable behavior. When comparing our results with previous reports on 
young adults living in the Nordic countries, the behavior of brushing one’s 
teeth twice a day was less common in the present study (52, 81, 87, 142, 144). 
Poor oral hygiene behaviors were further reflected by high gingivitis and 
plaque scores in the sample. Appropriate plaque removal is a fundamental part 
in preventing and/or treating gingivitis, while managing gingivitis is a primary 
preventive strategy for periodontitis (82, 83). Hence, there is a risk of 
continued deterioration of periodontal health among these young adults.  



Young adults and oral health 

40 
 

Frequent consumption of sugary sodas was common in the present sample, as 
was consumption of sweets. Previous studies have found these behaviors to be 
less common among young adults (87, 144). Reduced intake of free sugars is 
the key preventive strategy for caries disease, and any reduction in intake may 
be of value (89). In addition, sugary sodas and food items high in free sugars 
has been recognized as particularly important dietary sources of excessive 
calories among young adults (98). A high intake of unnecessary calories may 
lead to overweight, obesity and type 2 diabetes (47, 97, 98), which further 
stresses the need to find effective interventions to decrease the consumption of 
these food items.  

Compared with national data on tobacco habits among 16-29-year-olds (8% 
and 10% reporting daily smoking in 2014 and 2013, respectively (103)), the 
prevalence of smokers was overrepresented in the present sample, with more 
than 30% reporting to be smokers. Smoking in particular has been found to be 
a risk behavior that seldom exists in isolation (145, 146); rather, it tends to 
cluster with other risk behaviors, such as excessive alcohol consumption, 
physical inactivity and low consumption of fruits and vegetables (145-147). 
Cluster of multiple risk behaviors are more common during young adulthood 
than later in life (145-147), and more prevalent in men (146, 147). Hence, it is 
possible that young adults who smoke also engage in other risk behaviors, 
which could affect their oral health negatively.  

Regular dental attendance has been shown to be protective of oral health (92, 
93). However, in the present sample, the majority reported attending dental 
care at least once a year but still suffered from poor oral health. This might 
reflect an inability of dental health care to prevent and/or halt disease 
progression and to promote health-protective behaviors among some people in 
the population. According to the annual report by SkaPa (61), the dental health 
service has difficulties in preventing disease progression among adults already 
affected with caries disease. They further reported that although the proportion 
receiving preventive treatments for dental caries disease has increased during 
the last decade, restorative treatments still dominate in the age groups above 
20 years. Moreover, the proportion receiving preventive treatment in 
connection with restorative treatment due to dental caries, decreased with 
increasing age. In the age group of 20-49-year-olds, only 29% received 
preventive treatment in connection with restorative treatment, compared with 
67% in the age group 6-11-year-olds, and 57% in the age group 12-19-year-
olds, in 2019. According to a report by Hänsel Petersson et al. (148) on 
preventive treatment delivered after caries risk assessment in 19-year-olds 
attending the PDS in Region Skåne, Sweden, preventive measures were more 
commonly carried out in the two lower caries risk groups, compared with the 
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two higher risk caries groups. In addition, the individuals categorized as 
belonging to one of the two low risk caries groups were twice as likely to 
receive additional preventive measures than those in the two higher caries 
groups. Hence, caries risk assessments were not accompanied with desirable 
individually tailored preventive efforts. There is also a lack of evidence to 
support the provision of health information as an effective method to induce 
behavioral change and improved oral health outcomes (109-112). To make 
informed choices about lifestyle, some patients may need more than just 
knowledge and advice. The professional needs to accompany the information 
with efforts to equip the patient with attitudes and beliefs that support the 
information provided. But most importantly, the professional needs to assist 
the patient in identifying their own priorities and health concerns and equip the 
patient with the confidence and skills to make healthy lifestyle choices (2). 
However, findings from the annual report by SKaPa (61) seems to indicate that 
these more complex behavioral interventions (i.e., qualified counselling)  
rarely are provided in the Swedish dental health care.  

Although socioeconomic position and demographic factors are well known to 
influence the distribution of oral disease in the population, they were not found 
to be associated with caries severity in the present sample (except for father’s 
ethnicity in the bivariate analysis). Rather, behavioral factors (consumption of 
sugary sodas, dental care attendance and oral hygiene behaviors, as measured 
by gingivitis levels) affected the odds of having a higher caries burden. Similar 
findings have been reported among adults in Norway, where behavioral 
variables seemed to influence the probability of being caries-free more than 
socioeconomic variables (94). However, as young adulthood is associated with 
a time of transition, measuring socioeconomic position  is somewhat 
complicated. For example, educational achievements are difficult to 
appreciate, as many young adults may not yet have finished or enrolled in 
higher educational studies. The same applies to households, as some young 
adults may still live with their parents while others may live in student 
accommodation. Thus, the socioeconomic measures used in the present study 
are not necessarily representative of the participants’ socioeconomic position. 
On the other hand, parental education and ethnicity can be considered as fixed 
measurements for socioeconomic positioning and may provide the most 
reliable measure in this context. However, they only offer an approximate 
estimate. Hence, the way socioeconomic position was measured in the present 
study may have attenuated the possibility to find associations between 
socioeconomic variables and caries severity in Study I.   

Almost 40% reported their oral health to be poor and the proportion increased 
with increasing caries severity, demonstrating that the young adults were aware 
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of their compromised oral health status. The result from the OHIP-5 
questionnaire indicated that the young adults experienced a substantial 
negative impact on their OHRQoL when compared with normative values for 
the adult Swedish population (131). This finding was further confirmed by the 
higher proportion with poor OHRQoL in the present sample compared with 
previous studies of young adults (49, 135). Another important finding was that 
the higher the caries severity, the poorer the OHRQoL. Thus, one may 
conclude that the OHIP-5 measure was able to discriminate for caries severity 
in the population.  

 

Study II and III 

Compared with oral health information given alone, the addition of ACT 
treatment demonstrated promising direct effects on oral hygiene behaviors. 
Although these promising behavioral changes resulted in better oral health 
status in the form of lower gingivitis and plaque levels at the nine-week follow-
up, with minor relapses approximately four months after the last ACT session, 
the differences were not statistically significantly better in the intervention 
group than in the control group. This might imply that there was a need for 
additional sessions or a booster session of ACT for the study participants to 
maintain their initially improved oral hygiene behaviors. This may have been 
especially necessary among the male participants, as the results from the 
explorative analysis indicated that the ACT treatment was more successful 
among the female than the male participants  in the intervention group. Does 
this mean that it is easier to change behavior in women? 

Study II revealed promising direct effects of the intervention with ACT, as the 
participants in the intervention group had improved statistically significantly 
on all four oral health behaviors measured, which was not the case in the 
control group. This is in line with previous reports evaluating the effect of 
theory-based interventions in improving oral hygiene behavior in adult patients 
with periodontitis (149, 150).  

At the 18-week follow-up, both the intervention and the control group had 
improved their gingivitis and plaque levels statistically significantly, but no 
statistically significant differences were found between the two treatment 
groups. Gingivitis and plaque levels of ≤ 20%  have been reported to be an 
acceptable level for infection control in patients treated for periodontitis (151) 
and levels of ≤ 30 % to reflect good oral hygiene conditions among adolescents 
(52). Considering these cutoff levels, the desired plaque levels were obtained 
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in both the intervention and control group at the 18-week follow-up. However, 
the levels of gingivitis were still high, although now more in line with previous 
studies reporting on gingivitis among young adults, and more so in the 
intervention group (52, 81). 

In a recent report evaluating the effect of a theory-based behavioral 
intervention delivered to16-17-year-olds with poor oral hygiene conditions, the 
intervention was found to be statistically significantly more effective than 
conventional therapy at reducing gingivitis and plaque scores. The intervention 
was delivered by dental hygienists and, like the present study, conducted in 
general Public Dental Service Clinics in Region Västra Götaland, Sweden. 
According to the per protocol analysis, the study participants in the 
intervention group had a mean reduction in gingivitis levels of 19.6 %, whereas 
the mean reduction in the control group was 11.2%, at six months (152). 
Although the participants in the present study did not reach the desired levels 
of gingivitis on a group level, as the adolescents studied by Dimnäs et al. (152), 
the mean reduction in gingivitis did not differ considerably between the two 
studies. One possible explanation why Dimnäs et al. found the effect of their 
intervention to be statistically significant and we did not, is that they had a 
much larger study sample, resulting in less probability of type II errors 
compared with our study. Another factor that might explain the greater risk of 
type II errors in Study III was the possibility for participants in the intervention 
group to choose which behavior that they were willing to change. Hence, 
behaviors that would not result in reduced plaque and gingivitis levels may 
have been altered. Although comparison between the study by Dimnäs et al. 
and others evaluating theory-based behavioral interventions should be made 
with caution, due to factors related to the study design, it raises the question of 
what should be considered a clinically meaningful result of theory-based 
behavioral interventions.  

The way patients respond to treatment can be attributed to the content of the 
treatment, but it also depends on the context in which the treatment is given 
(153). Treatment outcome is therefore the result of an interaction between 
treatment content and factors such as the recipient’s expectations of the 
treatment, conditioning (connecting treatment with improvement), numbers of 
meetings with the clinician, and the potential desire to please the clinician (153, 
154). Thus, the improved oral hygiene behaviors in Study II and the oral health 
outcome in Study III might be explained, in part, by these contextual factors, 
and most likely this is the case for the improvements noted in the control group. 
The reason for this point of view is the lack of evidence supporting the 
provision of oral health information and/or advice as effective strategies to 
improve oral health (109-112). The effect of context for the treatment outcome 
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is also one of  the reasons why longer follow-up periods have been called for 
in several reviews (114-116). In Study III, nine weeks and approximately 16 
weeks had passed since the last follow-up occasion and the second ACT 
session, respectively. Although this is a much longer time than in most 
previous  reports on theory-based behavioral intervention,  more time need to 
have passed for a full evaluation of the long-term effects of the ACT 
intervention. 

The explorative analyses in Study III indicated that female patients had 
maintained their improved oral hygiene behaviors to a greater extent, reflected 
by sustained improved gingival health and reduced plaque levels at the 18-
week follow-up, compared with the male participants in the intervention group. 
In addition, no such gender differences were evident in the separate analysis 
of the control group. To the best of our knowledge, no previous studies on 
theory-based behavioral interventions in the dental field have explored the 
effects of gender on the outcome in the intervention and control group per se. 
The association between gender and oral health outcome has been evaluated in 
a few other studies; however, independently of treatment group affiliation. In 
a study evaluating motivational interviewing for improved adherence with 
periodontal infection control, Stenman et al. (151) found that being a female 
patient was associated with the desired outcome of a marginal bleeding score 
of 20 % or below. However, Gorda et al. (155) found no association between 
gender and improved oral hygiene behavior in their study evaluating the effect 
of an intervention based on self-regulation theory and motivational 
interviewing. There are several reports in the literature indicating gender 
differences in oral health and oral health behaviors in young adults, with better 
oral health and oral health behaviors among female participants (23, 52, 81, 
85). Furthermore, male gender has been associated with unfavorable oral 
health-related knowledge, attitudes, beliefs, and perceptions, which has been 
suggested to account for these gender differences in oral health and oral health 
behavior (52, 85). To some extent, these differences could most likely be 
attributed to psychosocial aspects related to gender norms (156) and contribute 
to the males in the intervention group failing to sustain their improved oral 
health 16 weeks after the last ACT session, compared with female participants 
in the intervention. To conclude, there seems to be a need for further studies of 
how gender differences might affect the outcome of oral health behavior 
interventions and oral health outcome, and whether or not male participants, in 
particular, would benefit from additional sessions of theory-based behavioral 
interventions. 

The incidence and progression rate for caries lesions have been found to be 
lower during young adulthood than during adolescence (157), and even if the 
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caries incidence may vary according to previous caries experience (158, 159), 
it was also found to decrease with higher age regardless of previous caries 
experience (158). Hence, dental caries as an outcome was not included in Study 
III, as more time would have needed to pass for the evaluation to be 
meaningful. However, we plan to conduct a study including caries data three 
and five years since baseline to evaluate the effectiveness of the ACT 
intervention in reducing caries disease.    

There are mixed results in the literature on the ability of theory-based 
behavioral interventions to improve oral health behaviors and, consequently, 
oral health (149-151, 155, 160-162). Several systematic reviews evaluating 
their effectiveness in adult populations (114-117, 163) have been carried out 
and offer tentative evidence of theory-based interventions being more effective 
than treatment as usual (114-116). In addition, several limitations, knowledge 
gaps, and areas that need future research have been pointed out, including the 
need to study the effect of interventions in populations other than adult patients 
with periodontitis (114) and in other contexts than specialist clinic settings 
(149, 151).  

Another implication for future research addresses the question of the number 
of sessions needed to attain and/or maintain behavior change obtained through 
treatment with theory-based behavioral intervention (115, 151, 161). Carra et 
al. (115) suggested that future studies should assess outcome at multiple short 
and longer time points, to provide knowledge regarding the possible need for 
behavioral reinforcement sessions and at which intervals they should be 
delivered. As previously mentioned, the ACT intervention demonstrated direct 
promising effects on oral hygiene behaviors, with reduced levels of plaque and 
gingivitis noted at the nine-week follow-up. However, at the 18-week follow-
up, the levels of plaque and gingivitis had increased, indicating that 
participants in the intervention group might have benefited from a booster 
session with ACT some time after six weeks in order to maintain, or potentially 
further improve, their plaque and gingivitis levels.  

Another question is which profession (dentist, dental hygienist, counselor, or 
licensed psychologist) is most effective at delivering theory-based behavioral 
interventions in dentistry (114, 115, 151). It has been acknowledged that the 
health care provider delivering these interventions is required to have specific 
knowledge and training in the theory and method on which the theory-based 
behavioral interventions are based (107, 115). According to the Swedish 
national guidelines for dentistry, there is a need of more professionals in 
dentistry with the required skills (107), which is reflected in that the dental care 
rarely charges their patients for theory-based behavioral treatments (61). One 
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solution to this problem is to educate and train dental personnel in these 
theories and  methods. On the other hand, psychologists could be introduced 
in dentistry as they already have both extensive knowledge and training in 
these theories and methods. In recent years, psychologists have become a 
common feature in primary care settings (164), so why not in dental care? The 
distinction between health care and dentistry and the structural difference with 
regard to the health insurance policies and the cost of treatment between them, 
might constitute an obstacle for the integration of other professionals in dental 
care. Nevertheless, several regions are investigating the possibility to introduce 
new professionals in dental care, for example, psychologists and dietitians 
(107). Moreover, psychologists have the skills and the theoretical knowledge 
to recognize different psychological conditions and have diagnostic abilities 
that would broaden their usefulness in general dental care. In addition, they 
have the ability and knowledge to use different behavioral techniques and thus 
provide more tailored treatment.   

 

5.1 GENERAL METHODOLOGICAL 
CONSIDERATIONS 

In the present study, data on dental caries were collected from patient records 
and, for this reason, several different dentists and dental hygienists had 
performed the examination and, consequently, the registration in the patients’ 
charts. Due to administrative difficulties, no formal calibration exercise was 
conducted prior to the initiation of the study, which could be considered a 
limitation of the study.  However, according to a Finnish study, caries data 
retrieved from public dental health service records are not inferior to those 
based on examination by calibrated examiners (165). In addition, dental caries 
lesions were recorded according to a standard procedure in public dental care. 
Thus, the dentist and dental hygienist were very familiar with the diagnostic 
system used.   

In Study I and III, plaque and gingivitis were recorded at six index teeth (16, 
21, 24, 44, 41 and 36) corresponding to the Ramfjord  index teeth, which might 
have resulted in over or underestimation of the gingivitis and plaque score. 
However, recording of gingivitis using the index has only been shown to result 
in a slight underestimation of the degree of gingivitis in the remaining 
dentition, and in a slight loss of precision of the mean value. Furthermore, in 
the same study, the index was also found to provide an excellent representation 
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of the remaining dentition when tracking changes in gingivitis over time (128). 
The index has also been found to provide mean plaque scores that are highly 
correlated with the mean plaque scores for the whole dentition. In addition, 
over and underestimation due to plaque registration only at the index teeth 
compared with registration for the whole dentition was found to be non-
significant (166). It therefore seems reasonable to argue that only recording 
gingivitis and plaque at the six index teeth did not jeopardize the estimation of 
the study participants’ gingivitis and plaque levels in the present trial. 
Furthermore, the less time needed due to registration at only six teeth may also 
have contributed to fewer study participants dropping out as the examination 
was less demanding. 

The present study was conducted at two PDS clinics in Region Västra 
Götaland, which is one of the larges regions in Sweden. In addition, most 
young adults are listed at the PDS and are regularly invited to receive dental 
check-ups. This means that the external validity of the results could be 
considered as high.  

This study used a randomized controlled trial design, which is considered the 
best study design for evaluation of interventions. The reason for this 
assumption is attributed to the randomization procedure, resulting in all other 
factors (known or unknown) than the treatment per se being equally distributed 
between treatment groups, according to chance. Hence, any difference in 
outcomes between treatments could be assigned to the treatment itself (167). 
Another strength of the present study design is that the RCT design makes it 
possible to evaluate the efficacy, while the setting (general dental clinics) for 
the delivery of the intervention makes it possible to evaluate the effectiveness 
of ACT.  

One important factor for the quality of an RCT is the level of blinding. For 
some types of studies (e.g., lifestyle, surgery, and psychotherapy 
interventions), blinding is difficult to achieve. In the present study, blinding 
was not possible due to the study design. The dropout rate in the present study 
was low (15 %), considering that young adults are at a stage in life where 
relocation is common due to factors such as enrollment in university studies, 
work opportunities or traveling. It is also a stage in life where some may have 
started a family of their own, restricting their ability to participate in a research 
study. Previous studies on theory-based behavioral interventions have reported 
similar dropout rates (between 11-14%) and, as in the present study, somewhat 
higher dropout rates were found among study participants belonging to the 
intervention rather than the control group (151, 152, 155). Overall, the 
treatment acceptability seems to have been high.  
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Finally, this was the first study evaluating a behavioral intervention based on 
Acceptance and Commitment Therapy in dental care. Although, the study 
showed some promising effects of ACT for behavioral change, it also 
identified some areas of concern. Further studies should explore the number of 
sessions needed and whether other theory-based methods for behavioral 
change are more effective at promoting oral health.  
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5.2 ETHICAL CONSIDERATIONS 

The study was approved by the Regional Ethical Review Board in Gothenburg, 
Sweden (reg. no. 840-12) and followed The Declaration of Helsinki protocols. 
All participants gave their informed consent in writing to participate in the 
study prior to enrollment.  

There is a risk that psychological treatment or answering questionnaires may 
cause negative emotions and/or stress reactions in the study participant. Great 
care was therefore taken by the psychologist to detect any adverse events 
during the ACT sessions, and the study coordinators were always present when 
the participants filled out the questionnaire, ready to assist the respondent if 
needed. However, no adverse events were reported.  
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6 CONCLUSION 

The present study explored oral health, oral health behavior and OHRQoL, as 
well as the effect of a theory-based behavioral intervention, based on ACT, on 
improving oral hygiene behavior and oral health outcomes among young adults 
with active dental caries disease.   

Study I revealed poor oral health conditions, a high prevalence of oral health-
related risk behaviors and poor OHRQoL in this sample of young adults. In 
addition, the results indicated that especially oral health risk behaviors were 
associated with caries severity in the present sample. Moreover, the high levels 
of dental caries lesions, gingivitis, plaque, and oral health risk behaviors 
indicate that preventive action in dentistry has probably not been effective in 
this subgroup of young adults. This implies that existing preventive programs 
may need to be evaluated and further adopted to individual needs, but more 
importantly, it signals the need for the development and evaluation of new 
effective behavioral interventions in the dental field, to improve oral health and 
OHRQoL, especially among those most affected.  

Study II and III evaluated the effect of a theory-based behavioral intervention 
among young adults with active dental caries disease, provided by a 
psychologist in PDS clinics, thereby contributing important knowledge to the 
scientific field of theory-based interventions in dental care. 

The promising direct effects of ACT on oral hygiene behavior seen in Study 
II, and the decreased levels of plaque and gingivitis noted in Study III, imply 
that a brief form of ACT with some modifications might be an effective 
treatment to achieve behavioral change and better oral health among young 
adults.  

Study II and III further demonstrate that interprofessional collaboration in PDS 
clinics is feasible, and that the young adults with poor oral health were willing 
to meet a psychologist and receive treatment for behavioral change to gain 
better oral health.  
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7 FUTURE PERSPECTIVES 

To be able to confirm our findings in Study I, future research should explore 
the association between oral health behaviors and additional risk factors for 
poor oral health among young adults with dental caries disease. Applying 
theoretical modeling to explore the complex pathways through which different 
risk factors work to affect oral health outcomes and OHRQoL would bring 
important insights and be useful in the pursuit of developing effective 
interventions for young adults. 

There is a continued need for high quality research in the field of theory-based 
behavioral intervention in dentistry, especially in the context of general dental 
settings, directed to patients of different ages, with dental caries disease, 
erosions, and behaviors of relevance (especially diet) for these diseases. 
Outcome measures should also include OHRQoL to enable evaluation of the 
ability of interventions to improve the patients’ overall wellbeing. To improve 
the study design, elements such as longer periods of follow-up should be 
applied (to be able to evaluate the sustainability of the behavioral changes 
observed), and outcomes should be assessed both in the short and longer term 
(to be able to detect a possible need for booster sessions and when they may 
be needed).   

There are several different theories for behavioral change that are or could be 
applied in dental care (108, 168). To the best of our knowledge, there are no 
studies comparing the effect of one theory-based behavioral intervention with 
another in the dental field; i.e., there is a lack of knowledge regarding which 
theory-based intervention/interventions should be recommended, and whether 
different interventions perform better in different populations and/or settings. 
Against this background, there is a need to perform randomized controlled 
trials exploring these issues.  

To the best of our knowledge, there are no studies to date examining which 
profession is the most effective at delivering theory-based behavioral 
interventions in the field of dentistry. This knowledge would be of value when 
deciding on the allocation of resources in dentistry; i.e., is it more cost-
effective to incorporate a psychologist in the dental clinic or should we educate 
and train the dental personnel in psychological theories and methods to enable 
them to perform qualified counselling for behavioral change in dental patients?  

In general, there is a need to replicate previous studies on theory-based 
behavioral interventions, as factors such as the population studied, the context 



Young adults and oral health 

50 
 

6 CONCLUSION 

The present study explored oral health, oral health behavior and OHRQoL, as 
well as the effect of a theory-based behavioral intervention, based on ACT, on 
improving oral hygiene behavior and oral health outcomes among young adults 
with active dental caries disease.   

Study I revealed poor oral health conditions, a high prevalence of oral health-
related risk behaviors and poor OHRQoL in this sample of young adults. In 
addition, the results indicated that especially oral health risk behaviors were 
associated with caries severity in the present sample. Moreover, the high levels 
of dental caries lesions, gingivitis, plaque, and oral health risk behaviors 
indicate that preventive action in dentistry has probably not been effective in 
this subgroup of young adults. This implies that existing preventive programs 
may need to be evaluated and further adopted to individual needs, but more 
importantly, it signals the need for the development and evaluation of new 
effective behavioral interventions in the dental field, to improve oral health and 
OHRQoL, especially among those most affected.  

Study II and III evaluated the effect of a theory-based behavioral intervention 
among young adults with active dental caries disease, provided by a 
psychologist in PDS clinics, thereby contributing important knowledge to the 
scientific field of theory-based interventions in dental care. 

The promising direct effects of ACT on oral hygiene behavior seen in Study 
II, and the decreased levels of plaque and gingivitis noted in Study III, imply 
that a brief form of ACT with some modifications might be an effective 
treatment to achieve behavioral change and better oral health among young 
adults.  

Study II and III further demonstrate that interprofessional collaboration in PDS 
clinics is feasible, and that the young adults with poor oral health were willing 
to meet a psychologist and receive treatment for behavioral change to gain 
better oral health.  

Jennie Hagman 

51 
 

7 FUTURE PERSPECTIVES 

To be able to confirm our findings in Study I, future research should explore 
the association between oral health behaviors and additional risk factors for 
poor oral health among young adults with dental caries disease. Applying 
theoretical modeling to explore the complex pathways through which different 
risk factors work to affect oral health outcomes and OHRQoL would bring 
important insights and be useful in the pursuit of developing effective 
interventions for young adults. 

There is a continued need for high quality research in the field of theory-based 
behavioral intervention in dentistry, especially in the context of general dental 
settings, directed to patients of different ages, with dental caries disease, 
erosions, and behaviors of relevance (especially diet) for these diseases. 
Outcome measures should also include OHRQoL to enable evaluation of the 
ability of interventions to improve the patients’ overall wellbeing. To improve 
the study design, elements such as longer periods of follow-up should be 
applied (to be able to evaluate the sustainability of the behavioral changes 
observed), and outcomes should be assessed both in the short and longer term 
(to be able to detect a possible need for booster sessions and when they may 
be needed).   

There are several different theories for behavioral change that are or could be 
applied in dental care (108, 168). To the best of our knowledge, there are no 
studies comparing the effect of one theory-based behavioral intervention with 
another in the dental field; i.e., there is a lack of knowledge regarding which 
theory-based intervention/interventions should be recommended, and whether 
different interventions perform better in different populations and/or settings. 
Against this background, there is a need to perform randomized controlled 
trials exploring these issues.  

To the best of our knowledge, there are no studies to date examining which 
profession is the most effective at delivering theory-based behavioral 
interventions in the field of dentistry. This knowledge would be of value when 
deciding on the allocation of resources in dentistry; i.e., is it more cost-
effective to incorporate a psychologist in the dental clinic or should we educate 
and train the dental personnel in psychological theories and methods to enable 
them to perform qualified counselling for behavioral change in dental patients?  

In general, there is a need to replicate previous studies on theory-based 
behavioral interventions, as factors such as the population studied, the context 



Young adults and oral health 

52 
 

and relations between the provider and the recipient may have influenced the 
outcome. To be able to confirm and strengthen the generalizability of existing 
results, the intervention methods previously applied, as well as the brief form 
of ACT applied in this thesis, need to be evaluated in other populations, 
settings and by different providers. In addition, during the evaluation of the 
brief form of ACT in Study II and III, some limitations of the format were 
recognized. Future studies using brief forms of ACT should evaluate the effect 
of a booster session, preferably some time after six weeks since the last initial 
sessions, and the long-standing effect of the intervention also needs to be more 
thoroughly examined. Furthermore, a qualitative study exploring how different 
components of the intervention were received by the participants might share 
some light on which elements of the ACT treatment that were especially 
effective and where improvements could be made.  
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