
120

In such areas targeted schemes to reduce long-term bottle 
use and encourage non-cariogenic drinks for babies have 
been implemented.  In other areas the survey data has 
highlighted areas where more activity should be focussed 
on diet and optimising the benefi ts of fl uoride toothpaste 
for three to fi ve-year-olds.

Knowledge about caries levels among very young 
children from different ethnic backgrounds is also useful 
for designing oral health improvement interventions.  The 
fi nding that caries levels among children from Asian or 
Asian British backgrounds are higher than other ethnic 
groups is consistent with that found by the survey of 3 
and 4 year olds in East London.  That survey concluded 
that preschool children from a White Eastern European, 
Bangladeshi and Pakistani background are likely to ex-
perience signifi cantly poorer oral health than their White 
British counterparts (Marcenes et al., 2013).

In a few sites the children involved in this survey at 
age three will be re-examined at age fi ve.  This longi-
tudinal approach could give valuable additional insight 
into caries progression and the outcomes are awaited.

Impact
The wide media interest in decay levels among such 
young children was useful in highlighting the persisting 
problem of decay in this population.  Messages about 
the causes of decay and methods of preventing it were 
widespread and given via a range of routes.  This is 
helpful in educating parents and carers in their role and 
achieved a reach that extended far beyond what could be 
achieved by current health education methods.

In conclusion, it would seem that wide use of the ad-
ditional information provided by this survey, over and above 
that of routinely surveyed fi ve-year-olds would justify the 
additional time and resources involved as the information 
generated is useful and the impact in raising the issue of 
oral health in very young children was signifi cant. 

Acknowledgements

The co-operation of all the child care sites, parents and 
children is gratefully acknowledged, as are the consider-
able efforts of all the regional epidemiology coordina-
tors and standards and the fi eldwork teams who worked 
diligently to complete this survey.

References

Booth, J.M., Mitropoulos, C.M. and Worthington, H.V. (1992): 
A comparison of the dental health of 3-year-old children 
living in fluoridated Huddersfield and non-fluoridated 
Dewsbury in 1989.  Community Dental Health 9, 151-157.

Davies, G.M., Blinkhorn, F.A., and Duxbury, J.T. (2001): Caries 
among 3-year-olds in Greater Manchester. British Dental 
Journal 190, 381-384.

Davies, G.M., Robinson, M., Neville, J. and Burnside, G. (2014):  
Investigation of bias related to non-return of consent for 
a dental epidemiological survey of caries among fi ve year 
olds.  Community Dental Health 31, 21-26.

Department of Health, DH (2012): The Public Health Outcomes 
Framework for England, 2013-2016. Gateway reference: 
16891. London: DH. www.dh.gov.uk/publications

Holt, R.D., Joels, D., Bulman, J. and Maddick, I.H. (1988): A 
third study of caries in preschool aged children in Camden. 
British Dental Journal 165, 87-91.

Marcenes, W., Muirhead, V and Fortune, F. (2010):  Oral Health 
in Barking and Dagenham: Three - four-year-old children 
report of the Dental Health Survey in 2009 – 2010. www.
dentistry.qmul.ac.uk/documents/125405.pdf

Monaghan, N.P., Jones, S.J. and Morgan, M.Z. (2011): Do 
parents of children with caries choose to opt out of positive 
consent dental surveys in Wales? British Dental Journal 
210, E1.

Pine, C.M., Pitts, N.B. and Nugent, Z.J. (1997): British As-
sociation for the Study of Community Dentistry (BASCD) 
guidance on sampling for surveys of child dental health. A 
BASCD coordinated dental epidemiology programme quality 
standard. Community Dental Health 14 (Suppl 1), 10-17.

Pitts, N.B., Evans, D.J. and Pine, C.M. (1997): British Asso-
ciation for the Study of Community Dentistry (BASCD) 
diagnostic criteria for caries prevalence surveys – 1996/97. 
Community Dental Health 14 (Suppl 1), 6-9.

Public Health England, PHE (2014): Dental public health epi-
demiology programme.  Oral health survey of three-year-old 
children 2013.  A report on the prevalence and severity of 
dental decay. London: PHE. www.nwph.net/dental health

Public Health England, PHE (2013): National dental epide-
miology programme: oral health survey of fi ve-year-old 
children 2012. A report on the prevalence and severity of 
dental decay. London: PHE. www.nwph.net/dentalhealth

Silver, D.H. (1992): A comparison of 3-year-olds caries ex-
perience in 1973, 1981 and 1989 in a Hertfordshire town, 
related to family behaviour and social class. British Dental 
Journal 172, 191-197.

Community Dental Health (2016) 33, 121–126 © BASCD 2016
Received 3 June 2015; Accepted 10 October 2015 doi:10.1922/CDH_3694Svensson06

Dental anxiety, concomita nt factors and change in prev-
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Objective: To analyse the prevalence of Dental Anxiety (DA) in the general adult population of Sweden, to study concomitant factors of 
DA and also to compare the prevalence of DA in 1962 with that in 2013.  Method: The national study for 2013 included 3,500 individuals, 
randomly selected from the Swedish population. The data sampling was performed as a telephone survey including 38 questions and this 
report is a selection of those questions with the focus on DA. The national study from 1962 was a face-to-face survey of 1,331 individu-
als randomly selected from the Swedish population. Both surveys were conducted by the same company. Results: In 2013, severe DA 
was reported in 4.7%, moderate DA in 4.5%, low DA in 9.8% and no DA in 80.9% of the subjects. Most (72.9%) of the subjects who 
reported severe DA attended dental care regularly. Important predictive factors of DA were age, gender, education, and self-rated poor oral 
and general health. The analysis showed a decrease in the prevalence of DA between 1962 and 2013, specifi cally a change towards more 
individuals reporting no dental anxiety (38.5% vs. 80.9%) but also smaller proportions of individuals having low and high DA (46.4% vs 
9.8% and 15.1% vs 9.2%, respectively). Conclusions: In this national representative sample of Swedish adults the prevalence of severe 
DA was 4.7% .The main fi nding revealed a signifi cant decrease of the prevalence of DA over 50 years.  

Key words: adult, cross-sectional, dental anxiety, epidemiology, prevalence, Sweden

Introduction

Dental anxiety (DA) is a public health problem affecting 
a signifi cant fraction of the population. It is a common 
problem, which may have consequences for individuals’ oral 
health with pain and poor oral status (Berggren and Meynert, 
1984; Schuller et al., 2003). Prevalence of dental anxiety 
in adults varies from 4% to 30% across studies, countries 
and cultures (Armfi eld, 2010; Gatchel et al., 1983; Hill et 
al., 2013; Milgrom et al., 1988; Morse and Takau, 2004; 
Vassend, 1993). Differences in cut-off scores, examination 
methods for DA and study populations may explain this 
variability. In a review, Smith and Heaton (2003) showed 
stable DA scores over 50 years in the United States.  

The peak prevalence of DA is often shown to occur in 
early adulthood and declines with greater age, especially 
after 50 years of age (Hägglin et al., 1996; Hakeberg et 
al., 1992; Locker et al., 1991). Reports give contradictory 
results regarding whether socio-economic status impacts 
on dental anxiety or not (Hakeberg et al., 1992; Locker, 
2003; Vassend, 1993). Most of the literature fi nds a higher 
prevalence of DA among women than men (Åstrøm et al., 
2011), though no gender difference has also been reported 
(Oosterink et al., 2009). Associations have also been 
found between DA and non-regular attendance to dental 
care, poorer oral health and functional impairment (Berg-
gren and Meynert, 1984; Hägglin et al., 1996; Milgrom 
et al., 1988; Schuller et al., 2003). Several publications 
have discussed a vicious circle of DA and important 
concomitant factors that interact over time and eventually 
escalate the DA levels, as well as a gradient of poor oral 
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health and social and psychological impairments for the 
affected individuals (Armfi eld, 2013b). General and oral 
health self-care behaviors, except dental attendance, have 
not been evaluated to the same extent. 

More than 50 years have passed since a national survey 
of DA was performed in Sweden. In 1962, the Swedish 
Institute of Public Opinion Research (TNS SIFO) performed 
an interview-based study and analyzed the prevalence of 
DA in the adult Swedish  population (SIFO, 1962). The 
results of that study indicated a 15.1% prevalence of high 
DA, moderate DA of 46.4% and no DA of 38.5%. There 
is a need for a new prevalence study of DA in the adult 
population in Sweden, to analyse whether there has been 
a shift in the prevalence of DA in Sweden over time. Ac-
cording to a Health Technology Assessment report there 
is a need for prevalence studies of the current situation 
in Sweden (Wide Boman et al., 2012). Have the levels 
of DA in society changed over time and, if so, what are 
the distributions by level of DA? Have the gender and 
age differences changed? This knowledge is needed to 
understand and assess the infl uence of dental anxiety at a 
community level, but also for dental health care planning 
and for the allocation of resources and education at general 
and specialist levels.

The aim of this study was to analyse the prevalence 
of DA in the adult Swedish population and to study con-
comitant factors to DA, such as socio-economic status, 
attendance of dental health care, self-reported oral and 
general health care behaviors. Furthermore, the objective 
was to compare the prevalence of DA in 1962 and 2013, 
respectively.
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Methods

This cross-sectional observational survey was based on 
a random national sample of the adult population in 
Sweden in 2013. The data sampling was performed by a 
telemarketing company, TNS SIFO, a Swedish company 
undertaking public opinion and market surveys. SIFO 
assessed the sample using a telephone survey and was 
responsible for the randomization. The participants were 
randomized from the Swedish Personal Address Register 
(SPAR) in Sweden. SPAR includes all individuals regis-
tered as Swedish residents. The data in SPAR is updated 
daily with data from the Swedish Population Register. 
When included, individuals with a published fi xed or 
mobile telephone number were asked to participate. 
There are no data about how common it is to have an 
unpublished telephone number. Individuals who did not 
speak and/or understand Swedish were excluded. A total 
sample of 3,500 individuals, aged ≥19 years of age, was 
interviewed. The participation rate was 49.7%.

A questionnaire was used, including items on demog-
raphy (education, income, age and gender), self-reported 
oral and general health, life style (smoking and exercise), 
oral health-related questions, such as oral health behav-
iors, dental attendance, self-care behaviors and self-care 
prevention, and attitude towards oral health problems. 
There were a total of 38 questions. This report analyzed 
the variables relating to dental anxiety.

Dental anxiety was assessed using the single-question 
“Are you anxious about going to the dentist?” with 
response alternatives: not at all; a little; yes, quite; and 
yes, very. The responses were considered to refl ect no, 
low, moderate and severe DA respectively for one analy-
sis (model II) but was elsewhere dichotomised into ‘no 
anxiety’ for the fi rst two responses and ‘dental anxiety’ 
for the last two.

A proxy for socioeconomic status was highest level of 
education achieved with the response options: elementary 
school, high school, university studies, university degree 
and postgraduate degree then categorised the fi rst  two 
of those responses as ‘low’, ‘high’  for the last three.

Health and oral health were measured by respond-
ent self-ratings of general and oral health with the 
responses excellent, very good and, good categorised 
as ‘good’ and neither good nor bad and bad, as ‘poor’. 
Similarly responses relating to the importance of good 
oral health in relation to general well-being categorised 
as ‘not important’, not at all and of little importance; 
as ‘important’, quite important and very important. A 
question about satisfaction with teeth aesthetics had the 
response alternatives: yes, very satisfi ed, quite satisfi ed, 
quite dissatisfi ed, and very dissatisfi ed, with the fi rst 
two being categorised ‘good’ and the last two as ‘poor”.

Oral health behaviors (frequency of tooth-brushing, 
use of interdental brushes/tooth picks and dental fl ossing) 
had the following response alternatives: three times or 
more daily, twice daily, once daily, several times a week, 
once a week, less often or never. These variables were 
dichotomized into twice or more per day and less than 
twice per day. Dental attendance response alternatives 
were: twice a year, once a year, once every second year, 
less often than every second year, just in case of acute 
symptoms and never, categorised into ‘regular’ for the 

fi rst three of these responses and ‘irregular’ for the rest.
Two questions measured health behaviors. Physical 

activity/exercise had the response alternatives: not at all, 
now and then, once a week, at least twice a week, more 
frequently than twice a week. These were mapped to less 
than once a week and once a week or more. Responses 
regarding daily smoking were: yes; no, but I have been 
smoking daily; no, I do not smoke/I have never smoked, 
were divided into ‘smoker’ for the fi rst response and 
‘non-smoker’ for the others. 

Ethical consent to perform the study was obtained from 
the Regional Ethical Review Board (Reg. no. 801-12). 

The cross-sectional study from 1962
Data from the 1962 cross-sectional survey performed by 
SIFO were used to analyse the prevalence of DA over 
time and to study both dental attendance and the distribu-
tion among men and women in the population suffering 
from high DA over time.   This study was used face-to 
face interviews performed by SIFO. A random sample 
of Swedish adults completed the interview. SIFO used 
systematic random sampling from the Swedish residents 
register. A total of 1,331 individuals aged 12 to 75 years 
were asked to participate. Individuals who did not speak 
and understand Swedish or suffered from deafness or 
severe illness were excluded leaving 1,241 participants. 
In all, 1,071 interviews were performed and included; 
a participation rate of 86.3%. The 90 adolescents aged 
14 years or younger were not asked about dental care. 
The questions of interest had 970 sets of responses and 
no information about the missing answers; a useable 
response rate of 78.1% of those included. 

The study from 1962 collected data on dental care 
visits and demographic variables such as age, gender, 
place of residence and social class. The part of the 
survey about dental care included questions about re-
movable dentures, dental attendance, prevalence of DA 
and impact of DA on dental attendance. The variables 
of interest were gender, prevalence of DA and dental 
attendance. 1962 data available are only available from 
the published report (SIFO, 1962) with no access to the 
original data at individual level.

The statistical analysis consisted of descriptive sta-
tistics and bivariate and multivariate analyses. T-tests 
analysed differences between continuous variables and 
Chi-square and logistic regression were used to analyse 
categorical dependent variables using the SPSS v21.0 
with the level of signifi cance was set at α=0.05.  

Results

In 2013, severe DA was reported in 4.7% (n=166), mod-
erate DA in 4.5% (n=157), low DA in 9.8% (n=343), 
and no DA in 80.9% (n=2,832) (Figure 1). The sample 
consisted of 53.1% women and women were proportion-
ally more dentally anxious than men. Distributions by 
age and gender are shown in Table 1. Figure 2 shows 
the distribution of dental anxiety by different age groups. 
The graph reveals increasing DA from young adulthood 
up to 31-35 years of age, when the DA levels stabilize, 
while a marked decrease is seen after 60+ years of age.
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Women Men Overall
Age (years)
   Mean (SD) 53.9 (17.6) 52.9 (17.4) 53.4 (17.5)
   Median 55.0 54.0 55.0
Dental anxiety
   None 75.2% 87.4% 80.9%
   Low 12.3%   7.0%   9.8%
   Moderate   5.6%   3.2%   4.5%
   Severe   6.8%   2.4%   4.7%

Table 1. Age and levels of dental anxiety by gender
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Table 3. Multivariate analysis indicating a correlation between severe dental anxiety and the variables age, gender, 
education, self-rated oral health, dental aesthetics, dental attendance and smoking 
Variable   Category Referent category OR 95%CI p value 
Age:   19-30 years  (Ref: 61> years) 1.54 0.86-2.78   0.15 
   31-60 years 2.62 1.76-3.89 <0.001 
Gender   Women  (Ref: Men) 4.04 2.75-5.95 <0.001 
Education  Low education (Ref: High -  more than high school) 1.66 1.15-2.39   0.007 
Self-rated oral health: Poor oral health (Ref: Satisfied with oral health) 2.84 1.98-4.08 <0.001 
Dental aesthetics   Poor   (Ref: Satisfied with dental aesthetics) 1.64 1.04-2.59   0.03 
Dental Attendance Irregular  (Ref: Regular, 2 years or less 3.20 2.10-4.88 <0.001 
Smoking status  Smoker  (Ref: Non-smoker) 2.92 1.92-4.43 <0.001 
Nagelkerke R²=0.20;  Hosmer and Lemeshow Test p=0.680; OR, Odds Ratio;   CI, Confidence Interval 
 
Table 4. Comparisons between dental anxiety, dental attendance and gender results from 1962 and 2013 
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Figure 2. Prevalence of high dental anxiety in 2013 by 
age group
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2013 
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p 
value* 

Dental Anxiety (DA)    
High  15.1 9.2 <0.001 
Low  46.4 9.8  
No  38.5 80.9  

Regular dental attendance    
High dental anxiety, %  41.7 80.2 <0.001 

Gender distribution of high DA    
Women, % 64.0 71.5   0.11 
Men, % 36.0 28.5  

Figure 1. Prevalence of dental anxiety (DA) in 2013 in Sweden
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Figure 2. Prevalence of high dental anxiety in 2013 by age 
group

DA was categorized as only no DA versus severe DA, 
excluding the middle groups of DA (model II). Model II 
evaluated and compared the more extreme groups, thereby 
emphasizing potential differences more clearly.

For model I, several signifi cant relationships were 
found between DA and the included covariates. Age, 
gender, dental attendance, self-reported oral health, satis-
faction with dental aesthetics and smoking revealed odds 
ratios between 1.21 and 2.68. Specifi cally, gender was 
the strongest predictor with an OR=2.68. Table 3 shows 
model II, including the abovementioned independent vari-
ables plus education. Generally, higher ORs are seen for 
all the covariates compared with model I. In the model 
evaluations, the Nagelkerke test statistic increased from 
0.13 to 0.20 for models I and II, respectively. 

To ascertain the representativeness of our sample of the 
Swedish population, comparisons were made between the 
study sample from 2013 and the population of Sweden in 
2013. Data on the Swedish population was obtained from 
Statistics Sweden, SCB (www.scb.se). The mean age in the 
sample and in the general population of Sweden was 53.4 
and 49.4 years, respectively. In the study sample, 10.8% of 
the participants were foreign-born, vs. 18.0% in the Sweden 
population (χ2=122.6, p < 0.001). However, the analysis 
showed no difference in DA levels between Swedish and 
foreign-born individuals in the present sample (data not 
shown). There was a greater proportion of women in the 
sample than in the Swedish population (53.1% versus 
50.5%; χ2=9.6, p=0.002). The analysis also showed that 
the sample was more highly educated than the general 
population. The proportion of the sample that reported the 
highest achieved educational level as elementary school 
and high school was smaller and the proportion reporting 
a higher educational level was greater than in the general 
population (elementary school 18.1% versus 19.7%, high 
school 40.2% versus 45.8%, and higher educational levels 
41.7% versus 34.5%; χ2=80.2, p<0.001).

In 1962, DA was assessed in three categories: no, low 
and high DA. In 2013, DA was assessed in four categories: 
no, low, moderate and severe DA. To be able to compare 
the 1962 and 2013 data, the categories from 2013 were 
trichotomized into no DA, and low and high (moderate 
and severe) DA. A signifi cant difference in DA levels was 
found between 1962 and 2013 (p<0.001) (Table 4). The 
fraction reporting no DA has increased while the propor-
tions reporting low and high DA have decreased. Dental 
attendance has increased among the high DA group (p< 
0.001). There was no difference in the gender distribution 
of high DA between 1962 and 2013.

Discussion

This study analyzed data from a nationally representative 
sample of adult individuals in Sweden concerning dental 
anxiety and related factors. Moreover, comparisons were 
made with data from a national random sample studied 
50 years ago. 

In 2013, the prevalence of severe dental anxiety was 
4.7%. Important associated factors predicting DA were 
female gender, socioeconomic status as captured by low 
education level, middle-aged individuals, poor dental at-
tendance, poor self-reported oral and general health, and 
poor general health behaviors. 

Bivariate analysis reveals the relationship between 
DA and the included independent variables (Table 2). All 
potential risk factors of DA were found to be statistically 
signifi cant, except oral hygiene behaviors, such as tooth-
brushing, use of dental fl oss and the impact of oral health 
on general wellbeing. 

The multivariate logistic analyses used different models, 
including alternate categorizations of the dependent variable 
DA. First, the independent variables that showed signifi -
cant associations with DA in the bivariate analyses were 
included in the subsequent multivariate model. Second, the 
fi rst analysis used DA as no DA/low DA versus moder-
ate DA/severe DA (model I). In the following analysis, 
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This cross-sectional observational survey was based on 
a random national sample of the adult population in 
Sweden in 2013. The data sampling was performed by a 
telemarketing company, TNS SIFO, a Swedish company 
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tered as Swedish residents. The data in SPAR is updated 
daily with data from the Swedish Population Register. 
When included, individuals with a published fi xed or 
mobile telephone number were asked to participate. 
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regarding daily smoking were: yes; no, but I have been 
smoking daily; no, I do not smoke/I have never smoked, 
were divided into ‘smoker’ for the fi rst response and 
‘non-smoker’ for the others. 

Ethical consent to perform the study was obtained from 
the Regional Ethical Review Board (Reg. no. 801-12). 

The cross-sectional study from 1962
Data from the 1962 cross-sectional survey performed by 
SIFO were used to analyse the prevalence of DA over 
time and to study both dental attendance and the distribu-
tion among men and women in the population suffering 
from high DA over time.   This study was used face-to 
face interviews performed by SIFO. A random sample 
of Swedish adults completed the interview. SIFO used 
systematic random sampling from the Swedish residents 
register. A total of 1,331 individuals aged 12 to 75 years 
were asked to participate. Individuals who did not speak 
and understand Swedish or suffered from deafness or 
severe illness were excluded leaving 1,241 participants. 
In all, 1,071 interviews were performed and included; 
a participation rate of 86.3%. The 90 adolescents aged 
14 years or younger were not asked about dental care. 
The questions of interest had 970 sets of responses and 
no information about the missing answers; a useable 
response rate of 78.1% of those included. 

The study from 1962 collected data on dental care 
visits and demographic variables such as age, gender, 
place of residence and social class. The part of the 
survey about dental care included questions about re-
movable dentures, dental attendance, prevalence of DA 
and impact of DA on dental attendance. The variables 
of interest were gender, prevalence of DA and dental 
attendance. 1962 data available are only available from 
the published report (SIFO, 1962) with no access to the 
original data at individual level.

The statistical analysis consisted of descriptive sta-
tistics and bivariate and multivariate analyses. T-tests 
analysed differences between continuous variables and 
Chi-square and logistic regression were used to analyse 
categorical dependent variables using the SPSS v21.0 
with the level of signifi cance was set at α=0.05.  

Results

In 2013, severe DA was reported in 4.7% (n=166), mod-
erate DA in 4.5% (n=157), low DA in 9.8% (n=343), 
and no DA in 80.9% (n=2,832) (Figure 1). The sample 
consisted of 53.1% women and women were proportion-
ally more dentally anxious than men. Distributions by 
age and gender are shown in Table 1. Figure 2 shows 
the distribution of dental anxiety by different age groups. 
The graph reveals increasing DA from young adulthood 
up to 31-35 years of age, when the DA levels stabilize, 
while a marked decrease is seen after 60+ years of age.
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Women Men Overall
Age (years)
   Mean (SD) 53.9 (17.6) 52.9 (17.4) 53.4 (17.5)
   Median 55.0 54.0 55.0
Dental anxiety
   None 75.2% 87.4% 80.9%
   Low 12.3%   7.0%   9.8%
   Moderate   5.6%   3.2%   4.5%
   Severe   6.8%   2.4%   4.7%

Table 1. Age and levels of dental anxiety by gender
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Table 3. Multivariate analysis indicating a correlation between severe dental anxiety and the variables age, gender, 
education, self-rated oral health, dental aesthetics, dental attendance and smoking 
Variable   Category Referent category OR 95%CI p value 
Age:   19-30 years  (Ref: 61> years) 1.54 0.86-2.78   0.15 
   31-60 years 2.62 1.76-3.89 <0.001 
Gender   Women  (Ref: Men) 4.04 2.75-5.95 <0.001 
Education  Low education (Ref: High -  more than high school) 1.66 1.15-2.39   0.007 
Self-rated oral health: Poor oral health (Ref: Satisfied with oral health) 2.84 1.98-4.08 <0.001 
Dental aesthetics   Poor   (Ref: Satisfied with dental aesthetics) 1.64 1.04-2.59   0.03 
Dental Attendance Irregular  (Ref: Regular, 2 years or less 3.20 2.10-4.88 <0.001 
Smoking status  Smoker  (Ref: Non-smoker) 2.92 1.92-4.43 <0.001 
Nagelkerke R²=0.20;  Hosmer and Lemeshow Test p=0.680; OR, Odds Ratio;   CI, Confidence Interval 
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Figure 2. Prevalence of high dental anxiety in 2013 by 
age group
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2013 
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value* 

Dental Anxiety (DA)    
High  15.1 9.2 <0.001 
Low  46.4 9.8  
No  38.5 80.9  

Regular dental attendance    
High dental anxiety, %  41.7 80.2 <0.001 

Gender distribution of high DA    
Women, % 64.0 71.5   0.11 
Men, % 36.0 28.5  

Figure 1. Prevalence of dental anxiety (DA) in 2013 in Sweden
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Figure 2. Prevalence of high dental anxiety in 2013 by age 
group

DA was categorized as only no DA versus severe DA, 
excluding the middle groups of DA (model II). Model II 
evaluated and compared the more extreme groups, thereby 
emphasizing potential differences more clearly.

For model I, several signifi cant relationships were 
found between DA and the included covariates. Age, 
gender, dental attendance, self-reported oral health, satis-
faction with dental aesthetics and smoking revealed odds 
ratios between 1.21 and 2.68. Specifi cally, gender was 
the strongest predictor with an OR=2.68. Table 3 shows 
model II, including the abovementioned independent vari-
ables plus education. Generally, higher ORs are seen for 
all the covariates compared with model I. In the model 
evaluations, the Nagelkerke test statistic increased from 
0.13 to 0.20 for models I and II, respectively. 

To ascertain the representativeness of our sample of the 
Swedish population, comparisons were made between the 
study sample from 2013 and the population of Sweden in 
2013. Data on the Swedish population was obtained from 
Statistics Sweden, SCB (www.scb.se). The mean age in the 
sample and in the general population of Sweden was 53.4 
and 49.4 years, respectively. In the study sample, 10.8% of 
the participants were foreign-born, vs. 18.0% in the Sweden 
population (χ2=122.6, p < 0.001). However, the analysis 
showed no difference in DA levels between Swedish and 
foreign-born individuals in the present sample (data not 
shown). There was a greater proportion of women in the 
sample than in the Swedish population (53.1% versus 
50.5%; χ2=9.6, p=0.002). The analysis also showed that 
the sample was more highly educated than the general 
population. The proportion of the sample that reported the 
highest achieved educational level as elementary school 
and high school was smaller and the proportion reporting 
a higher educational level was greater than in the general 
population (elementary school 18.1% versus 19.7%, high 
school 40.2% versus 45.8%, and higher educational levels 
41.7% versus 34.5%; χ2=80.2, p<0.001).

In 1962, DA was assessed in three categories: no, low 
and high DA. In 2013, DA was assessed in four categories: 
no, low, moderate and severe DA. To be able to compare 
the 1962 and 2013 data, the categories from 2013 were 
trichotomized into no DA, and low and high (moderate 
and severe) DA. A signifi cant difference in DA levels was 
found between 1962 and 2013 (p<0.001) (Table 4). The 
fraction reporting no DA has increased while the propor-
tions reporting low and high DA have decreased. Dental 
attendance has increased among the high DA group (p< 
0.001). There was no difference in the gender distribution 
of high DA between 1962 and 2013.

Discussion

This study analyzed data from a nationally representative 
sample of adult individuals in Sweden concerning dental 
anxiety and related factors. Moreover, comparisons were 
made with data from a national random sample studied 
50 years ago. 

In 2013, the prevalence of severe dental anxiety was 
4.7%. Important associated factors predicting DA were 
female gender, socioeconomic status as captured by low 
education level, middle-aged individuals, poor dental at-
tendance, poor self-reported oral and general health, and 
poor general health behaviors. 

Bivariate analysis reveals the relationship between 
DA and the included independent variables (Table 2). All 
potential risk factors of DA were found to be statistically 
signifi cant, except oral hygiene behaviors, such as tooth-
brushing, use of dental fl oss and the impact of oral health 
on general wellbeing. 

The multivariate logistic analyses used different models, 
including alternate categorizations of the dependent variable 
DA. First, the independent variables that showed signifi -
cant associations with DA in the bivariate analyses were 
included in the subsequent multivariate model. Second, the 
fi rst analysis used DA as no DA/low DA versus moder-
ate DA/severe DA (model I). In the following analysis, 
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No DA Low DA Moderate DA Severe DA p value*
Education

Low 
High 

58.3
41.7

54.5
45.5

54.1
45.9

68.9
31.1

  0.014

Self-rated oral health
Poor
Good

24.1
75.9

35.0
65.0

38.5
61.5

51.8
48.2

<0.001

Self-rated general health
Poor
Good

13.7
86.3

15.5
84.5

20.4
79.6

23.5
76.5

<0.001

Dental aesthetics
Poor
Good

8.8
91.2

14.0
86.0

20.4
79.6

22.3
77.7

<0.001

Impact of oral health on general wellbeing
Not important
Important

6.8
93.2

6.7
93.3

6.6
93.4

6.9
93.1

NS**

Dental attendance
Irregular
Regular

7.7
92.3

13.1
86.9

12.1
87.9

27.1
72.9

<0.001

Tooth-brushing
less than twice daily
twice daily or more

7.2
92.8

5.2
94.8

4.5
96.5

4.8
95.2

NS

Use of interdental brush/toothpicks
No
Yes 

50.7
49.3

50.7
49.3

48.4
51.6

55.4
44.6

NS

Use of dental fl oss
No
Yes

59.3
40.7

56.0
44.0

61.8
38.2

57.8
42.2

NS

Smoker
Yes ( including previously)
No

7.7
92.3

9.6
90.4

13.4
86.6

27.1
72.9

<0.001

Exercise
once a week or less
more than once a week

23.7
76.3

22.4
77.6

29.9
70.1

31.3
68.7

  0.040

Table 2. Associations between dental anxiety (DA) and the independent variables displayed as percentages of the sample

*Chi-square test;   **NS, Not Signifi cant

Variable   Category Referent category OR 95%CI p value
Age:   19-30 years  (Ref: 61> years) 1.54 0.86-2.78   0.15
   31-60 years 2.62 1.76-3.89 <0.001

Gender   Women  (Ref: Men) 4.04 2.75-5.95 <0.001

Education  Low education (Ref: High -  more than high school) 1.66 1.15-2.39   0.007

Self-rated oral health Poor oral health (Ref: Satisfi ed with oral health) 2.84 1.98-4.08 <0.001

Dental aesthetics  Poor   (Ref: Satisfi ed with dental aesthetics) 1.64 1.04-2.59   0.03

Dental attendance Irregular  (Ref: Regular, 2 years or less 3.20 2.10-4.88 <0.001

Smoking status  Smoker  (Ref: Non-smoker) 2.92 1.92-4.43 <0.001

Table 3. Multivariate analysis indicating a correlation between severe dental anxiety and the variables age, gender, education, 
self-rated oral health, dental aesthetics, dental attendance and smoking

Nagelkerke R²=0.20;  Hosmer and Lemeshow Test p=0.680; OR, Odds Ratio;   CI, Confi dence Interval
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Changes over time in the levels of dental anxiety over 
a period of 50 years specifi cally revealed one feature, 
namely a shift in DA towards lower levels in 2013. In 
addition, the greatest change concerning the decrease in 
DA, was seen in the categories no and low DA.

The prevalence of severe and high DA corresponds 
well with earlier results (Hakeberg et al., 1992; Hill et 
al., 2013; Oosterink et al., 2009; Vassend, 1993). The 
peak prevalence of high DA occurred between 31 and 35 
years of age, was more or less stabilized between 35 and 
60 years of age, and decreased with older age. Hakeberg 
et al. reported a peak prevalence of high DA in the same 
ages and Armfi eld et al. in older ages, but both reported 
a drop in DA levels with higher ages, after 49 and 64 
years, respectively (Armfi eld et al., 2006; Hakeberg et 
al., 1992). In 1999, Hägglin et al. report a cohort studied 
over 28 years and the results indicated a decline in DA 
with age, rather than a cohort effect. 

A review from 2003 covering the last 50 years in the 
US reported a stability in the prevalence of DA (Smith 
and Heaton, 2003). Studies from Europe have indicated 
similar results over time (Locker et al., 2001; Maggirias 
and Locker, 2002; Thomson et al., 2000). In this study, 
there is a signifi cant result of a reduction in DA over a 
50-year period in Sweden, which does not correspond to 
earlier results. An indication of these results is given by 
Åström et al., (2011) who reported a decline in DA over 
a 10-year period among 25-year-olds in Norway. Reported 
high DA decreased from 11.5% among men versus 23% 
among women in 1997, to 11.3% and 19.8%, respectively, 
in 2007, which is a rather small change, albeit seen over 
a short period of time. Furthermore, those results should 
be interpreted with caution, given the response rate and 
the change in the demographic measures. Due to the 
technological advances and psychological awareness that 
have developed over the past 50 years in dental treatment, 
a decrease in DA may be expected. Today’s dental care 
includes several aspects of importance to the quality of the 
dental service, such as the psychological part of the dental 
treatment; clinical communication, the patient–dentist rela-
tionship, dental fear and anxiety, and patient satisfaction. 
Another factor that may be important is changes in the 
population demographic panorama. One such factor is the 
proportion of foreign-born individuals in 1962 and 2013. 
There is no information from the 1962 sample, however 

in the 2013 sample we found no difference in DA-levels 
between Swedish- and foreign-born, respectively. Thus, 
this factor may not infl uence our results.

Some factors associated with DA in the study from 
2013 are found to be in line with the vicious cycle of DA, 
which has been frequently discussed in the literature. The 
vicious cycle of DA explains the maintenance of dental 
fear/anxiety: high levels of DA lead to avoidance of dental 
attendance, deteriorated oral status and problem-oriented 
treatment, and, later on, feelings of shame, guilt and/or 
inferiority, which will reinforce the anxiety/fear (Armfi eld, 
2013b; Berggren and Meynert, 1984; Wide Boman et 
al., 2010; Ng and Leung, 2008). The literature reports 
associations between DA and non-regular attendance to 
dental care, poorer oral health and functional impairment, 
and some publications also include studies on associations 
between low SES and DA (Armfi eld et al., 2006; Åstrøm 
et al., 2011), showing that low SES could be an indicator 
of avoidance of dental care. 

Similar to our fi ndings, there are a few reports on as-
sociations between smoking and anxiety (Pohjola et al., 
2013). Smokers tend to be non-attendees of dental care 
more frequently than non-smokers (Armfi eld, 2013a). 
Scheutz and Heidmann (2001) reported an association be-
tween non-attendees of dental care and low or no physical 
activity. These fi ndings tell us about different paths towards 
the vicious cycle of DA, leading to higher levels of DA.

An interesting fi nding from this study was that indi-
viduals reporting DA also reported oral health as being 
important for general wellbeing, to the same extent as 
those who did not report DA. This fi nding indicates how 
important oral health is to general wellbeing and to indi-
viduals who suffer from DA and perhaps from deteriorated 
oral health. These individuals need good dental care to 
manage their somatic as well as psychological suffering.

The response rate of 49.7% is acceptable with this kind 
of methodology according to recent studies (Dillman et 
al., 2009; Manfreda et al., 2008). A participation analysis 
was performed and pointed towards some; however, minor 
differences between the sample and the general popula-
tion of Sweden, according to the distribution of men and 
women, education, foreign-born individuals and age. A 
single-question item was used to measure DA. Due to the 
design and for practical reasons, the single-question dental 
anxiety measure is commonly used in studies with this 
methodology. How well the single-question item captures 
DA may be, and has been, discussed several times before, 
but the single item has been validated in several studies 
abroad (Armfi eld, 2011; Viinikangas et al., 2007), and 
in Sweden (Hägglin et al., 1999), and has been proven 
correlate with other continuous scales to measure DA. 
However, the strength of this study was the large and 
random sample of the general adult population in Sweden. 

To conclude, the prevalence of severe dental anxiety 
among the adult Swedish population was 4.7% in 2013, 
but although the prevalence of severe DA is still high, 
the results indicate decreasing DA over a 50-year period. 
Associations were seen between low SES, irregular dental 
attendance, determinants of health (self-rated oral and 
general health, smoking, physical activity) and severe 
DA. These factors tell us about different paths towards 
a vicious cycle of DA, leading to higher levels of DA.

1962
%

2013
%

p
value*

Dental Anxiety (DA)
High 15.1 9.2 <0.001
Low 46.4 9.8
No 38.5 80.9

Regular dental attendance 
among the high DA group, % 

41.7 80.2 <0.001

Gender distribution of high DA
Women 64.0 71.5   0.11
Men 36.0 28.5

Table 4. Comparisons between dental anxiety, dental atten-
dance and gender results from 1962 and 2013

*Chi-square test
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No DA Low DA Moderate DA Severe DA p value*
Education

Low 
High 

58.3
41.7

54.5
45.5

54.1
45.9

68.9
31.1

  0.014

Self-rated oral health
Poor
Good

24.1
75.9

35.0
65.0

38.5
61.5

51.8
48.2

<0.001

Self-rated general health
Poor
Good

13.7
86.3

15.5
84.5

20.4
79.6

23.5
76.5

<0.001

Dental aesthetics
Poor
Good

8.8
91.2

14.0
86.0

20.4
79.6

22.3
77.7

<0.001
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Not important
Important

6.8
93.2

6.7
93.3

6.6
93.4

6.9
93.1

NS**

Dental attendance
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Regular

7.7
92.3

13.1
86.9

12.1
87.9

27.1
72.9

<0.001

Tooth-brushing
less than twice daily
twice daily or more

7.2
92.8

5.2
94.8

4.5
96.5

4.8
95.2

NS

Use of interdental brush/toothpicks
No
Yes 

50.7
49.3

50.7
49.3

48.4
51.6

55.4
44.6

NS

Use of dental fl oss
No
Yes

59.3
40.7

56.0
44.0

61.8
38.2

57.8
42.2

NS

Smoker
Yes ( including previously)
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7.7
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70.1

31.3
68.7

  0.040
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Changes over time in the levels of dental anxiety over 
a period of 50 years specifi cally revealed one feature, 
namely a shift in DA towards lower levels in 2013. In 
addition, the greatest change concerning the decrease in 
DA, was seen in the categories no and low DA.

The prevalence of severe and high DA corresponds 
well with earlier results (Hakeberg et al., 1992; Hill et 
al., 2013; Oosterink et al., 2009; Vassend, 1993). The 
peak prevalence of high DA occurred between 31 and 35 
years of age, was more or less stabilized between 35 and 
60 years of age, and decreased with older age. Hakeberg 
et al. reported a peak prevalence of high DA in the same 
ages and Armfi eld et al. in older ages, but both reported 
a drop in DA levels with higher ages, after 49 and 64 
years, respectively (Armfi eld et al., 2006; Hakeberg et 
al., 1992). In 1999, Hägglin et al. report a cohort studied 
over 28 years and the results indicated a decline in DA 
with age, rather than a cohort effect. 

A review from 2003 covering the last 50 years in the 
US reported a stability in the prevalence of DA (Smith 
and Heaton, 2003). Studies from Europe have indicated 
similar results over time (Locker et al., 2001; Maggirias 
and Locker, 2002; Thomson et al., 2000). In this study, 
there is a signifi cant result of a reduction in DA over a 
50-year period in Sweden, which does not correspond to 
earlier results. An indication of these results is given by 
Åström et al., (2011) who reported a decline in DA over 
a 10-year period among 25-year-olds in Norway. Reported 
high DA decreased from 11.5% among men versus 23% 
among women in 1997, to 11.3% and 19.8%, respectively, 
in 2007, which is a rather small change, albeit seen over 
a short period of time. Furthermore, those results should 
be interpreted with caution, given the response rate and 
the change in the demographic measures. Due to the 
technological advances and psychological awareness that 
have developed over the past 50 years in dental treatment, 
a decrease in DA may be expected. Today’s dental care 
includes several aspects of importance to the quality of the 
dental service, such as the psychological part of the dental 
treatment; clinical communication, the patient–dentist rela-
tionship, dental fear and anxiety, and patient satisfaction. 
Another factor that may be important is changes in the 
population demographic panorama. One such factor is the 
proportion of foreign-born individuals in 1962 and 2013. 
There is no information from the 1962 sample, however 

in the 2013 sample we found no difference in DA-levels 
between Swedish- and foreign-born, respectively. Thus, 
this factor may not infl uence our results.

Some factors associated with DA in the study from 
2013 are found to be in line with the vicious cycle of DA, 
which has been frequently discussed in the literature. The 
vicious cycle of DA explains the maintenance of dental 
fear/anxiety: high levels of DA lead to avoidance of dental 
attendance, deteriorated oral status and problem-oriented 
treatment, and, later on, feelings of shame, guilt and/or 
inferiority, which will reinforce the anxiety/fear (Armfi eld, 
2013b; Berggren and Meynert, 1984; Wide Boman et 
al., 2010; Ng and Leung, 2008). The literature reports 
associations between DA and non-regular attendance to 
dental care, poorer oral health and functional impairment, 
and some publications also include studies on associations 
between low SES and DA (Armfi eld et al., 2006; Åstrøm 
et al., 2011), showing that low SES could be an indicator 
of avoidance of dental care. 

Similar to our fi ndings, there are a few reports on as-
sociations between smoking and anxiety (Pohjola et al., 
2013). Smokers tend to be non-attendees of dental care 
more frequently than non-smokers (Armfi eld, 2013a). 
Scheutz and Heidmann (2001) reported an association be-
tween non-attendees of dental care and low or no physical 
activity. These fi ndings tell us about different paths towards 
the vicious cycle of DA, leading to higher levels of DA.

An interesting fi nding from this study was that indi-
viduals reporting DA also reported oral health as being 
important for general wellbeing, to the same extent as 
those who did not report DA. This fi nding indicates how 
important oral health is to general wellbeing and to indi-
viduals who suffer from DA and perhaps from deteriorated 
oral health. These individuals need good dental care to 
manage their somatic as well as psychological suffering.

The response rate of 49.7% is acceptable with this kind 
of methodology according to recent studies (Dillman et 
al., 2009; Manfreda et al., 2008). A participation analysis 
was performed and pointed towards some; however, minor 
differences between the sample and the general popula-
tion of Sweden, according to the distribution of men and 
women, education, foreign-born individuals and age. A 
single-question item was used to measure DA. Due to the 
design and for practical reasons, the single-question dental 
anxiety measure is commonly used in studies with this 
methodology. How well the single-question item captures 
DA may be, and has been, discussed several times before, 
but the single item has been validated in several studies 
abroad (Armfi eld, 2011; Viinikangas et al., 2007), and 
in Sweden (Hägglin et al., 1999), and has been proven 
correlate with other continuous scales to measure DA. 
However, the strength of this study was the large and 
random sample of the general adult population in Sweden. 

To conclude, the prevalence of severe dental anxiety 
among the adult Swedish population was 4.7% in 2013, 
but although the prevalence of severe DA is still high, 
the results indicate decreasing DA over a 50-year period. 
Associations were seen between low SES, irregular dental 
attendance, determinants of health (self-rated oral and 
general health, smoking, physical activity) and severe 
DA. These factors tell us about different paths towards 
a vicious cycle of DA, leading to higher levels of DA.

1962
%

2013
%

p
value*

Dental Anxiety (DA)
High 15.1 9.2 <0.001
Low 46.4 9.8
No 38.5 80.9

Regular dental attendance 
among the high DA group, % 

41.7 80.2 <0.001

Gender distribution of high DA
Women 64.0 71.5   0.11
Men 36.0 28.5

Table 4. Comparisons between dental anxiety, dental atten-
dance and gender results from 1962 and 2013

*Chi-square test
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A bi-level intervention to improve oral hygiene of older 
and disabled adults in low-income housing: results of a 
pilot study

S. Reisine1, J.J. Schensul2, R. Goldblatt1, K. Radda2, C. Foster-Bey2, C. Acosta-Glynn2, 
L. Miron-Carcamo1 and E. Ioannidou1
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Objective: This paper describes the results of a bi-level intervention, using a cognitive-behavioral theoretical approach, to improve the oral 
hygiene of older adults and the disabled in community-based low income senior housing. Methods: The bi-level pilot intervention consisted 
of an on-site tailored adapted motivational interviewing (AMI) session and two oral health fairs, supported by a resident campaign com-
mittee, to change community norms. All materials were available in English and Spanish. Participants completed a survey consisting of 
12 domains that provided the basis for tailoring the AMI and shaping the campaigns. The domains were activities of daily living (ADLs), 
access to oral health information, oral hygiene status, dental knowledge, hygiene behaviors, importance of oral hygiene, self-effi cacy/locus of 
control, diet, intentions, self-management worries/fears, perceived risk and dry mouth. Main Outcome Measures: Each participant received 
clinical assessments consisting of full-mouth plaque score (PS) and gingival index (GI) before the intervention and at three months. Results: 
Twenty-seven residents with at least one tooth completed all phases of the study. The mean number of domains requiring attention was 
4.5 (SD 1.6) with a range of one to seven. Mean baseline PS was 83% (SD 16%) which improved signifi cantly to 58% (SD 31%); mean 
baseline GI was 1.15 (SD 0.61) and improved signifi cantly to 0.49 (SD 0.46). Conclusions: This pilot study supports the feasibility and 
acceptability of a tailored oral hygiene intervention among older and disabled adults living in low income senior housing. Although a small 
sample, the study demonstrated signifi cant improvements in both plaque and gingival scores three months after the bi-level intervention.

Key words: oral health, older adults, adapted motivational interviewing, motivational interviewing, America

Introduction

The oral health of older adults, especially those 65 and 
over and those with disabilities, is a much neglected area 
despite the high prevalence of decay, periodontal disease, 
edentulism, unmet treatment needs and impaired oral health 
related quality of life in these populations (Anders and Da-
vis, 2010; Griffi n et al., 2012). Further, signifi cant racial/
ethnic and class disparities exist with respect to the burden 
of oral disease, access to oral health care, and diminished 
oral health-related quality of life among older and disabled 
adults (Griffi n et al., 2012; Lamster et al., 2008). The World 
Health Organization and other international as well as na-
tional agencies have noted the need for theoretically driven 
intervention research to improve oral health in general, and 
specifi cally in older, and especially in low income older 
adults and those with disabilities (Bartholomew and Mul-
len, 2011; Petersen and Yamamoto, 2005). The Integrative 
Model of Behavioral Prediction (IM) (Fishbein and Yzer, 
2005; Fishbein and DiClemente, 2009) offers a theoretical 
framework that has been applied to public health interven-
tions with success. The IM proposes that attitudes about the 
outcomes and perceived risks, normative beliefs about the 
importance of the health behaviors and self-effi cacy shape 
intention which is the key cognitive factor in performing 
the behavior. Individuals also must have the requisite skills 
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to perform the behaviors effectively (Bandura, 1989). 
Most health behavioral interventions guided by the 

IM are implemented at the individual level. Recogniz-
ing, however, that individual level cognitive behavioral 
interventions have limited capacity to maintain change, 
many researchers propose multi-component, multi-level 
intervention approaches in producing both better immediate 
outcomes, and higher potential for sustainability (  Schensul 
et al., 2009 ). There is a growing literature on the effective-
ness of community-run campaigns based on principles of 
community-based participatory research that focus on spe-
cifi c health problems (Reininger, et al., 2010), some using 
a multilevel approach (Schensul et al., 2009). A multilevel 
approach that supports and reinforces the same oral health 
norms, beliefs and health practices both publicly and at the 
individual level should offer better potential for maximizing 
outcome effects in community settings as well as paving 
the way for future sustainability. 

This paper describes the results of a pilot intervention to 
improve oral hygiene beliefs, attitudes and behavioral skills 
among older adults and adults with disabilities living in low 
income senior housing. Approximately one third of low income 
older adults (over 1.5 million people) reside in publically 
subsidized housing for low income adults and those with 
disabilities nationally and this number is expected to grow 
exponentially in the next 20-30 years (JCHSHU, 2014). 


