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A new dental insurance scheme
— effects on the treatment provided
and costs

CHARLOTTE ANDREN ANDAS', ANNA-LENA OSTBERG"?, PONTUS BERGGREN2, MAGNUS HAKEBERG"?

Abstract

The aim of this study was to investigate whether the revenues cover the costs in a pilot capita-
tion plan, a dental insurance scheme, and to compare this capitation plan (CP) with the original
fee-for-service system (FFS), in terms of the amount and type of dental care provided.

Data was collected longitudinally over a period of three years from 1,650 CP patients in five risk
groups at a test clinic,and from 1,609 (from the test clinic) and 3,434 (from a matched control
clinic) FFS patients, in Goteborg, Sweden. The care investigated was the number of total treatments
provided and the number of examinations by dentists and dental hygienists, together with preven-
tive, restorative and emergency treatments.

The economic outcome was positive from the administrator’s perspective, in all risk groups for
the three-year period. The amount and type of care provided differed between the payment mod-
els, as CP patients received more preventive treatments, less restorative treatments, and more ex-
aminations by dental hygienists than the FFS patients. Emergency treatment was performed more
often on CP patients, and the difference was due to a higher frequency of such treatments among
women in the CP group. The difference between clinics concerning certain treatment measures
was sometimes greater than the difference between payment models.

The results from this study indicate a net positive economic outcome for the pilot CP system
over three years. The payment model and the clinic affiliation had impact on what type and
amount of dental care the patients received. This might suggest that the risk of skewed selection
and its consequences as well as the influence of clinic-specific practice need further investigation,
to ensure economic sustainability in a longer perspective.

Key words
Dental insurance, capitation fee, prepaid dental care, fee-for-service reimbursement

' Dept. of Behavioral and Community Dentistry, Institute of Odontology, Sahlgrenska Academy,
University of Gothenburg, Géteborg, Sweden.
2 Public Dental Service, Region Vastra Gétaland, Goteborg, Sweden.
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Kostnader och férmedlad vard i Frisktandvard, en ny
betalningsmodell i svensk tandvard

CHARLOTTE ANDREN ANDAS, ANNA-LENA OSTBERG, PONTUS BERGGREN, MAGNUS HAKEBERG

Sammanfattning

Ar 2009 inférdes i alla Sveriges landsting méjligheten for patienterna inom Folktand-
varden att betala for sin tandvard med ett fast belopp for en viss tidsperiod, ett betal-
ningssatt som kan liknas vid en tandvardsforsakring.

Malet med denna studie var att underséka om kostnaderna inom ett sadant kapita-
tionsbetalningskoncept tackte utgifterna for forsakringsgivaren, samt att jamfora den
behandling som utforts pa kapitationsbetalande patienter med den som utforts pa
patienter som betalar pa traditionellt vis, per utford atgard.

Vid en testklinik i Goteborg med lang erfarenhet av kapitationsbetalad tandvard sam-
lades data fran 1650 kapitationsbetalande patienter in. Data inneholl patientkostnader,
antal och typ av utford vard uppdelad pa undersokningar utforda av tandhygienister
respektive tandlakare, forebyggande och reparativa atgarder, akutatgarder, samt alla
registrerade behandlingsatgarder sammanlagt, vid studiens start och efter1,2 och 3 ar.
Patienterna var fordelade pa 5 olika riskgrupper. Motsvarande typ av data samlades ocksa
in fran 1609 traditionellt per-adtgardsbetalande patienter fran samma testklinik, och
fran 3434 per-atgardsbetalande patienter vid en kontrollklinik belagen i ett omrade med
jamforbar socioekonomi.

Studien visade att inkomsterna tackte utgifterna for forsakringsgivaren inom kapita-
tionsbetalningssystemet, for alla riskgrupper sammanlagt under den totala studietiden.
Dock oversteg utgifterna intakterna for forsakringsgivaren inom enskilda riskgrupper
under enskilda ar. Studien visade ocksa pa skillnader i saval mangd som typ av vard, saval
mellan patienter inom de olika betalningsmodellerna, som mellan de olika klinikerna.

Kapitationspatienter undersoktes i hogre grad av tandhygienister an per-atgards-
betalande patienter. Kapitationsbetalande patienter hade fler registrerade atgarder av
forebyggande typ, och farre registrerade atgarder av restaurerande typ an per-atgards-
betalande. Dessutom erholl kapitationsbetalande patienter fler akutbehandlingsat-
garder an per-atgardsbetalande patienter, och kvinnor stod for den storsta delen av
skillnaden. Skillnaderna var storre mellan de kapitationsbetalande patienterna och de
per-atgardsbetalande som kom fran kontrollkliniken &n mellan de kapitationsbetalande
och de per-atgardsbetalande fran testkliniken.

Sammanfattningsvis visade studien att det fanns statistiskt signifikanta skillnader i
mangd och typ av utford behandling mellan de tva betalningsmodellerna, men ocksa
mellan klinikerna. Detta indikerar att sdval betalningsmodellen som det klinikspecifika
arbetssattet har inflytande pa den vard patienterna erhaller. Forsakringsspecifika eko-
nomiska konsekvenser av s.k. skevt urval hor ocksa till de faktorer som kan spela roll for
betalningsmodellens ekonomiska stabilitet dver tid.
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EFFECTS OF A NEW DENTAL INSURANCE SCHEME

Introduction

Dental care remuneration involves a minimum of
two parties, the patient and the dentist/dental hygien-
ist. However, in most cases a third party is involved as
well. The character of this third actor varies between
countries, depending on the organization of dental
care financing (14). In Sweden, as in the other Nordic
countries, public involvement is significant, compared
with other parts of Europe (14). In Sweden, public in-
volvement is associated with substantial subsidies to
certain patients groups, and with little access to pri-
vately financed insurance alternatives (11). Subsidies
are supplied by the National Dental Insurance, and
are financed by taxes. Dental care in Sweden is pro-
vided by either the Public Dental Service (PDS), or by
private practitioners.

Remuneration to the provider of dental care,
regardless of whether the money comes from the
patient or from the National Dental Insurance, can
come from two principal sources, fee-for service
(FFS) payment, per unit of work, or capitation (CP)
payment, per registered patient. In Sweden, practi-
tioners are remunerated for patients aged 0-19 ac-
cording to the CP system, which is fully covered by
the National Dental Insurance since 1974, whereas
for patients aged 20 and older, payment has so far
been according to the FFS system (13). The propor-
tion of patients” out-of-pocket payments versus the
National Dental Insurance payments has varied over
time.

For comparison, in Swedish health care, reim-
bursement is according to a combination of meth-
ods, as is the case in for example Great Britain. In
primary care reimbursement is by per capita and/
or per time period, so called appropriation fund-
ing. Hospital care is financed through a combina-
tion of appropriation and a variation of FFS, where
the unit of work reimbursed might be a so-called
Diagnosis Related Group (DRG) (8). A compari-
son between Swedish county councils found that
those county councils who had a higher proportion
of performance-based remuneration had a gain in
production, but to a higher cost (8). Internationally,
Gosden (4) compared FFS —and CP systems in US
Health care, and found more visits and measures in
FFS. However, in the CP system, the author reported
that patients experienced a lower quality of care and
less accessibility to health care.

It has been shown that both types of remunera-
tion for dental care are associated with economic in-
centives, and that these incentives may lead to differ-
ences in the amount and variety of dental treatment
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produced (6), (9). FFS remuneration, when the den-
tist/dental hygienist gets paid for whatever treatment
he/she believes is appropriate, naturally includes no
incentives to undertreat. On the other hand, FES has
been shown to allow so called supplier-induced de-
mand (15), i.e. treatment beyond what is medically
justified for a patient, with more treatment provided
the fewer the number of patients per dentist/dental
hygienist (5), resulting in increasing costs (i.e. public
expense, in the case of public financing). In the same
way, CP counteracts increasing costs from supplier-
induced demand, as the dentist/dental hygienist
receives the same pay per patient regardless of the
amount of care provided. Instead, CP entails a risk
for undertreatment (5). CP remuneration also in-
cludes an incentive to take on a larger number of pa-
tients, with the possible negative effect that healthy
patients are singled out at the expense of those with
greater treatment needs. Furthermore, the degree of
influence from these incentives is significantly de-
pendent on the share of the dentists’/dental hygien-
ists’ salary being fixed, versus directly derived from
the CP or FFS payment schemes (6).

A review article by Johansson et al (9) found indi-
cations towards more preventive care, less restora-
tions, and more decayed teeth in CP compared with
FFS. Grongvist found evidence of moral hazard (7)
and adverse/advantageous (i.e. skewed) selection
(7), caused by asymmetric information, which may
pose a risk for the sustainability of a dental insur-
ance scheme. Asymmetric information is referred to
as the fact that the patient is better informed about
his/her risk (i.e. need for dental care) than the insur-
er (i.e. dentist/dental hygienist). Moral hazard refers
to the policyholders’ desire to make use of their ben-
efits, and thus demand additional care beyond the
agreement once the fee has been paid, thereby in-
creasing the costs for the administrator to maintain
the scheme. Skewed or adverse selection, in turn,
addresses the possibility that those with the lowest
risk refrain from enrolling in the insurance scheme,
as they expect to gain less in relation to what they
have to pay. They thereby contribute to increasing
the average risk of the policyholders, resulting, even-
tually, in increased costs for administering the plan.
Most CP schemes that have been used as bases for
published analyses differ from one another to some
extent, which prevents a full comparison. However,
both the above authors refer to the same scheme,
from the county of Varmland, Sweden, which is sim-
ilar to the one described in this paper, with regard to
significant features (9), (7).
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Since 1999, there has been an opening in the
Swedish National Dental Insurance for capitation as
a complement to fee-for-service reimbursement for
adults over 20, under the label ”dental care subscrip-
tion”. As we write 2013, a capitation scheme, a den-
tal insurance system, has been implemented by the
PDS commonly in all Swedish county councils since
2009. This addition of a second payment system for
dental care, entailing the possibility of a choice for
the individual patient, can thus be considered to im-
ply a positive effect from a societal perspective. This
system means that the adult patient (= 20 years) at
his/her regular examination appointment, alterna-
tively to pay on current account, is offered to sign a
3-year contract with the dentist/dental hygienist on
receiving all basic dental care needed, in exchange
for a fixed fee and the fulfilling of individual oral hy-
giene instructions. The fee is established after a risk
group placement performed by the dentist/dental
hygienist, preceding the patient’s decision whether
or not to accept the contract offer. The contract will
be subjected to renegotiation after 3 years, whereas
the patient may decide either to renew it, possibly to
a changed fee, if the risk group placement is altered,
or to withdraw, and thereby re-enter the FFS. The
principles of the dental insurance system have been
further described by Johansson (10) and Zickert et al
(16). There is a lack of long-term studies concerning
the effects on cost coverage and type of treatment
performed in CP model insurance schemes.

The first aim of this study was to investigate
whether the revenues from the CP covers the actual
costs of the care provided over time. A second aim
was to compare the amount and type of dental care
performed in a CP with that provided in a FFS sys-
tem in a three-year perspective.

Material and methods

Subjects

Patients at a test PDS clinic in Géteborg, the Region
Vistra Gotaland, Sweden, were informed about and
offered the choice to enroll in a first version of a CP,
or to pay traditionally according to the FFS system.
Patients were consecutively selected to the study if
they fulfilled all the inclusion criteria (seeking care
at the model clinic and accepting the CP agreement,
aged 20 or older at start), during a five-month pe-
riod from December 1, 2004, to April 30, 2005. Sub-
jects who did not remain in the CP payment plan
for three years or longer, were excluded. Among
those who did not accept the CP offer, a similarly
sized group of FFS patients was matched by age and
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gender. A second FFS group was recruited from a
control PDS clinic with a matching socioeconomic
profile, without the possibility for patients to choose
the capitation plan. This FFS group was in the same
manner matched by age and gender. The clinics were
both situated in the city of Goteborg, representing
urban inner-city-areas with similar housing catego-
ries, levels of education, social welfare disbursement
per citizen, and foreign-born share of the popula-
tion. The number of patients included in the CP were
n=1,650 and in the FFS totally n=5,043 (n=1,609 at
the CP-clinic and n=3,434 at the control clinic). The
patients were followed longitudinally for three years,
as this was the length of the contract period. Data
concerning demographics, dental care costs (SEK)
and the type and amount of care received were col-
lected on four occasions, at baseline and at year 1-3.
The drop out rate over the period was for the CP and
FFS test and control groups 1.8%, 2.6% and 10.7%
respectively.

Dependent variables

The dependent variables were the two payment
methods, the capitation plan (CP) and the fee-for-
service (FFS) system.

+ Capitation plan (CP)

After examination and risk assessment, the pa-
tients in the CP group were allocated to one out
of five possible risk groups (0-4). Risk assessment
was based on a 5 point scale, from very low to very
high, using criteria in the categories general and
oral medical history / previously received dental care
(technical risk) / Chewing-muscular —or joint dys-
functions / caries / periodontal disease / wisdom teeth
/ oral hygiene. The sums of scores were weighted to
an overall single score (1-5). Each risk group was
linked to a certain fee. A contract of benefits and
payment was then agreed upon and signed by both
the patient and the dentist/dental hygienist. All ba-
sic dental care needs were included in the contract:
however, specialist treatments and fixed prostho-
dontics care were excluded. Regular examinations
were included, and were mandatory. The patient
also had to commit to an individually designed
self-care protocol, including advice concerning
oral hygiene, diet and fluoride usage. The contract
period started after the patient’s treatment need
had been settled. The contract was renewable for
another three-year period, after an updated risk as-
sessment. No patients were allocated to risk group
4. The distribution of patients in the other four risk
groups in the CP is shown in Table 1.

SWEDISH DENTAL JOURNAL VOL. 38 ISSUE 2 2014
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Table 1. Distribution of individuals by gender and age, in CP and FFS, total and subgroups, at baseline.

Sub/risk N Gender Age
Group % Years
Mean (SD)
women men women men
cp 0 829 51,1 48.9 33.2 (7.0) 32.7 (6.9)
1 436 56.9 43.1 40.4 (7.8) 40.7 (7.6)
2 339 59.0 41.0 51.0 (8.4) 50.3 (8.3)
3 46 65.2 34.8 53.4 (7.9) 51.1 (11.4)
total 1650 54.7 45.3 39.8 (10.6)  ** 38.4(10.2)
FFS total 5043 54.7 45.3 38.9(10.5) **  37.6 (10.2)
control 3434 54.5 45.5 38.5(10.5)  ** 37.2 (10.1)
test 1609 54.9 451 397 (10.5)  * 38.6 (10.2)
* p<0.05
** p<0.01

+ Fee-for-service (FES) system

The patient paid a certain amount per item of per-
formed care, regardless of the number of treatments
needed, according to the current tariff applied in the
Region Vistra Gotaland. The Swedish National Den-
tal Insurance reimbursed part of the expense for the
patient, varying with the type of treatment. The FFS
group patients were not subjected to risk assessment
as described above, however, they had a full dental
examination and their treatment need was settled in
the same manner as for those who chose the CP sys-
tem. FFS (total) represents FFS (test clinic) and FFS
(control clinic) together.

Independent variables
The independent variables were separated into two
main groups, financial variables and type of dental
treatment.
* Financial variables (CP)

o Costs
Costs in the CP were based on treatment time mul-
tiplied by a cost per hour of SEK 800 for dental hy-
gienists and SEK 1600 for dentists, respectively, ac-
cording to the PDS treatment fee tariff for 2007.

o Gains
The CP gains were calculated on the basis of pa-
tient fee revenues according to risk group (SEK 420,
1080, 1800, 3036 or 4788) per person per year, plus
remuneration from the National Dental Insurance
amounting to SEK 200 per person per year.
+ Type of dental treatment.
The type of dental treatment was defined by options
in the National Dental Insurance. The numbers of
treatment measures performed were combined into
groups to form variables:

SWEDISH DENTAL JOURNAL VOL. 38 ISSUE 2 2014

o Total number of dental treatments

o Number of examinations by a dentist

o Number of examinations by a dental hygienist
o Number of preventive treatments

o Number of restorative treatments (fillings)

o Number of emergency treatments

Furthermore, the analyses included gender as an in-
dependent variable.

The study followed the ethical regulations of the
Swedish Research Council and met the proposals of
the Helsinki declaration.

Data management and statistical analysis

The data comprised recorded information from the
PDS digital dental record system. The information
was consecutively entered into the system by the
dentists/dental hygienists at the time of examina-
tion, according to the legislation on dental records,
and was specifically retrieved for this analysis. The
statistical analyses were carried out using the SPSS
software version 18.0. Descriptive statistics present-
ing percentages, means and standard deviations
were followed by analyses using the Mann-Whitney
and chi-square tests, to analyze the significance of
differences between performed treatments, payment
models, and gender.

Results

The distribution of gender and age in the CP and
the FFS schemes were approximately similar (Ta-
ble 1). However, when testing age differences in
categories we found a significant difference show-
ing proportionally more FFS patients than CP pa-
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Figure 1. Cost coverage in CP for the administrator (Public Dental Service), per year and risk group.
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tients in the youngest age group (Table 2). There
was a statistically significant difference with regard
to the proportion of gender within the CP group
(* =3.8, p=0.022). Specifically, the significant dif-
ference was found between the risk groups o and
2 (p=o0.017) (not in tables). Moreover, significant
differences were revealed between the mean age of
women and men in the CP total group, as well as the
FES total, test and control groups (Table 1). In the
CP group, there were statistically significant differ-
ences between the risk groups with regard to mean
age, except between groups 2 and 3 (not in tables).
Dropout analysis showed no statistically significant
difference between those who dropped out of the
study and those who remained, regarding the dis-
tribution of sex, neither in the CP group (y*=0.05,

p=0.855) nor in any of the two FFS groups (¥*=0.03,
p=0.868(control), ¥*>=0.09, p=0.875(test)). Concern-
ing age, there was a significant difference between
those above and those below the age of 30, in the
CP group (y*=12.8, p=0.001) as well as in the FFS
control group (y*=35.5, p<0.001), but not in the FFS
test group (}*=0.75, p=0.456), with the younger age
group representing the higher drop out rate.

Costs and gains in CP

The total income from the CP minus the total cost,
showed a positive net result for the administra-
tor (i.e. the PDS) over the whole three-year period.
The coverage was 168 %, 114 % and 119 % per year,
respectively. However, as shown in Figure 1, all risk
groups did not have 100 % coverage for all three

Table 2. Numbers (n) and proportion (%) in different age groups of CP and FFS patients.

22-39 30-39 40-49 50-59 260

n % n % n % n % n %
CpP
total 337 22,8 526 31,9 466 28,2 210 12,7 71 4,3
N=1650
FFS
total 1294 25,7 1634 32,4 1357 26,9 569 11,3 189 3,7
N=5043
62 SWEDISH DENTAL JOURNAL VOL. 38 ISSUE 2 2014
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Table 3. Net economic balance from the patient perspective, at group level, per year and risk group, by gender (SEK).

cP year 1 year 2 year 3 year 4
Risk group
0 Women -229 +286 -30 +27
Men -266 +270 -70 -66
1 Women -662 -130 -313 -1104
Men -720 +46 -391 -1064
2 Women -1197 -283 +584 -895
Men -1161 -353 +161 -1352
3 Women -1058 -898 +413 -1544
Men -1044 -686 +681 -1050
Table 4. Number of treatments in CP and FFS. P-values for differences between each FFS group in relation to CP.
cpP FFS test FFS control FFS total
mean SD mean SD p mean  SD p mean SD p
Total number
of treatments 5.38 3.5 5.88 3.7 <0.001 436 3.2 <0.001 4.85 3.5 <0.001
(range 0-32)
Examinations
by dentist 0.72 0.7 1.08 0.8 <0.001 114 07 <0.001 1.13 0.7 <0.001
(range 0-5)
Examinations
by hygienist 1.07 0.8 0.59 0.8 <0.001 0.09 0.4  <0.001 0.25 0.6 <0.001
(range 0-3)
Preventive
treatment 2.04 1.2 215 1.4 0.012 114 1.2 <0.001 1.46 1.3 <0.001
(range 0-15)
Restorative
treatment 1.07 1.8 156 2.1 <0.001 1.45 2.0 <0.001 1.49 2.0 <0.001
(range 0-22)
Emergency
treatment 0.35 0.8 0.28 0.7 0.006 0.27 0.7 <0.001 0.28 0.7 0.039
(range 0-7)

years. The coverage was below 100 % for the lowest
risk group in year 2 and for higher groups in year 3.
Table 3 shows that women in risk group 0 received
more care than they paid for, during the three-year
period. In all other risk groups the net result for the
patients was the opposite, for both men and women.

Total dental treatment

There was a statistically significant difference in the
total number of treatments received by patients in
the CP and the FFS total groups, with FFS patients
receiving less treatment than CP patients (Table 4).
However, when the FES group was divided into sub-
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groups by clinic, the results diverged. FES patients
from the test clinic received more treatment than
CP patients, while FFS control patients had fewer
treatments carried out. Moreover, the difference be-
tween the FFS subgroups was statistically significant
(p<o0.001). In addition, women received significantly
more total dental treatment over the three-year pe-
riod compared to men (p=0.003).

Examinations

Significantly fewer examinations were performed by
dentists on the patients in the CP group but more by
dental hygienists, compared with patients in the FFS
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total group (Table 4). In contrast, the FFS test group
received a statistically significantly larger number of
dental hygienist examinations than the FFS control
group (p<o0.001). The FFS test group also had fewer
dentist examinations (p=0.003).

Preventive and restorative treatments

FFS patients received significantly fewer preventive
measures compared with patients in the CP group
(Table 4). But again, when divided into clinic-based
subgroups, FFS patients from the test clinic received
more preventive measures than the CP group,
whereas the FFS control patients had fewer preven-
tive measures carried out (Table 4). The difference
between the FFS subgroups was statistically sig-
nificant, p<o.001. The number of restorative treat-
ments showed a significant difference between the
CP group and the FES group, with FFS patients re-
ceiving more treatments than CP patients (Table 4).
No significant differences could be seen between the
FFS subgroups (p=0.082).

Emergency treatments

The CP group had a significantly larger number of
emergency treatments compared with the FFS group
(Table 4). This difference was influenced by gender,
as female CP patients accounted for most of the dis-
parity. There was no similar gender discrepancy to
be found in any of the FES groups.

Discussion

In this study, we aimed to compare the outcome of
a CP plan to that of a FFS system, with regard to
economy as well as treatment panorama. One of the
main findings was that the net economic outcome
of CP in this pilot capitation plan over three years,
resulted in a positive coverage for the model CP-
clinic. The study also showed a significant difference
between the two payment systems in the amount
and type of dental care provided. Furthermore, for
certain variables, the difference between clinics was
sometimes larger than the difference between pay-
ment models, indicating the importance of the clin-
ic-specific practice.

A net positive outcome in this longitudinal study
over three years provides some suggestions regard-
ing the practical sustainability of the construction
of this insurance scheme. This is an important indi-
cation, as increasing public costs (13) is one of sev-
eral plausible reasons to alter or diversify the system
for reimbursement in Swedish dental care. Threats
to the sustainability of the system may theoretically
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emerge from the insurance system itself, as either
skewed selection or moral hazard.

Grongvist has shown evidence of the influence of
moral hazard in the increased amount of care per-
formed on CP patients in the county of Varmland
study referred to above (7). In this present study
moral hazard is a possible reason for the increased
numbers of emergency treatments, in CP compared
to the FFS, as mentioned by Grongvist ”The most di-
rect evidence of moral hazard is the increased pro-
pensity to seek acute dental care, since the decision
to initiate a contact is exclusively made by the agent.”
The female dominance in this increase is in accord-
ance with other findings showing that women seek
treatment more often than men (1). One possible
explanatory approach may be to look for gender-
based attitudes towards health and health care (2),
or for gender differences in risk management (3).
However, although significant, the absolute differ-
ence between men and women must be considered
to be small, from a clinical perspective.

Grongvist (7) has found evidence of both adverse
selection, and its opposite, so-called advantageous
selection, in dental insurance plans. It is not possi-
ble to distinguish, with certainty, skewed selection
from other economic imbalances in this dental in-
surance plan. The net result was however positive in
all risk groups, indicating no critical consequences
due to skewed selection, during the three-year pe-
riod. Regulations have been built into the present
insurance scheme, for the purpose of counteracting
effects from changes in behavior and consumption
after enrolling in the insurance scheme: for example
diversified fees, sharp definitions in contracts and
mandatory self-care protocols. Reports on the eco-
nomic outcome of dental insurance schemes, other
than those already referred to, are sparse (12), (5).

The dental care content in the CP compared to
that of the FFS plan was different concerning both
quality and quantity. CP patients received more pre-
ventive care than FFS patients, which corresponds
to findings by Johansson et al. (9). This could be seen
as a response to the incentive for dentists/dental hy-
gienists in the CP to keep the patient healthy and
preferably away from restorative treatment, in order
to improve the revenue/cost ratio. Furthermore, the
amount of preventive care, the number of total den-
tal treatments and the number of examinations by
dental hygienists in the FFS test group, were larger
than those in the FFS control group, thus showing
greater similarity within clinic than within payment
model. It is possible that the treatment philosophy
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and the composition of the staff had as much influ-
ence as the payment method on the care provided.
Grongvist (7) demonstrated for instance a strong
influence by the dentist or dental hygienist on the
patient’s decision to enroll in an insurance scheme
or not.

Methodologically, this study has both strengths
and weaknesses. The advantages are a relatively large
sample size and a longitudinal study design. Among
the disadvantages are the previously discussed small
sample sizes in the high-risk groups, and the fact that
the data from the CP patients were retrieved from
one clinic only. To make conclusions about skewed
selection, a longer time for follow-up, beyond an
additional option to choose between the payment
systems, would have been necessary. Moreover, us-
ing estimated treatment time might have introduced
some classification problems. We believe, however,
that such a possible error in the analysis should be
seen as a random error that may be compensated
for by the large sample size. Another possible meth-
odological weakness may be the design of using a
matching selection of samples within a clinic and
between clinics, thereby introducing a clustering ef-
fect since the patients may be more similar within
respective clinic. However, we believe that such an
effect should be small, partly justified through the
matching procedure taking socioeconomic profiles
into consideration. Further, we consider the drop
out rate to be small enough not to threaten the re-
sults. In this observational study the available meas-
ures are reported, however few, meaning that explicit
multivariate statistical methods were not applicable.
Thus, known or less obvious confounding factors
were not taken into consideration. We further be-
lieve, that a quasi-experimental design of a study of
a natural experiment is preferred to fairly and ethi-
cally reflect the individual patient’s own choice of
payment model, based on their perception of their
own oral health and what they might gain from
each system. This study design may lead to a selec-
tion bias. However, a matching procedure has been
made in the present study, to compensate for effects
from selection bias, and the result of the matching
procedure has been described in detail. Moreover,
we argue that the underlying characteristics of self-
selection are findings of interest. This pilot study
evaluated an early version of a CP model with 5 risk
groups. Today, the Swedish CP system includes 10
risk groups. Furthermore, among the Public Dental
Services in Swedish county councils there is a vari-
ation in fee for different risk groups, but since we
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evaluated one county council only, this is not of im-
portance for the results of the present study.

In summary, the patients in the CP plan had,
on average, more prevention and more examina-
tions by a dental hygienist and less restorative treat-
ment compared with patients in the FES system.
Concerning preventive treatments and total dental
treatments, however, the differences between the
clinics were larger than the differences between the
payment models. This result indicates that both
the payment model and the clinic affiliation were
influential on the type and amount of dental care
received by the patients. The net economic outcome
for the administrator was positive, but the 3-year fol-
low-up time in this study may be too short to evalu-
ate insurance-specific economical consequences of
skewed selection.
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Pain sensation and injection techniques
in maxillary dento-alveolar surgery
procedures in children —a comparison
between conventional and computer-
ized injection techniques (The Wand®)

BIRGITTA JALEVIK"?, GUNILLA KLINGBERG"**

Abstract
Local anesthesia, especially palatal injection, is often associated with fear and anxiety.

The aim was to compare the sensation of pain when using palatal block technique with
computerized injection technique (CIT), to conventional infiltration technique with traditional
syringe in surgical procedures involving the palate.

Patients referred for bilateral minor maxillary surgical treatments were randomized for tradi-
tional infiltration anesthesia on one side and palatal block anesthesia with CIT on the other side.
AMSA and P-ASA approaches were used with CIT. The sensation of pain was scored by the VAS
scale.

Twenty-eight patients were included in the study, whereof 17 (61%) were girls. The median age
was 14.8 yrs. (12.6 —17.8). Bilateral exposure of palatal impacted canines was the most common
treatment. The injection pain was significantly lower, (p = 0.009), when using the CIT injection
compared to conventional injection. However, with time-consuming surgery, additional CIT anal-
gesic solution had to be injected in the buccal gingiva when suturing, in one fourth of the cases.
Patients sedated with nitrous oxide seemed to benefit less from CIT.

Computerized injection techniques, including P-ASA and AMSA approaches, reduces the sensa-
tion of pain when carrying out less time-consuming palatal dental surgery, especially in non-
sedated teenagers.

Key words
Computerized injection, pain control, maxillary surgery.
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Upplevelse av smarta vid injektion i samband med
dento-aveolar kirurgi i 6verkdken pa ungdomar -
en jamforelse mellan konventionell och datoriserad
bedovningsteknik (The Wand®)

BIRGITTA JALEVIK, GUNILLA KLINGBERG

Sammanfattning

Smarta i samband med beddvning ar en vanlig orsak till tandvardsradsla. En injek-
tion i gommen upplevs som sarskilt smartsamt. Kirurgiska ingrepp i form av frilagg-
ningar av palatinalt retinerade horntander och extraktioner av premolarer pa orto-
dontiska indikationer ar vanliga ingrepp i tonaren och riskerar att bidra till framtida
tandvardsradsla.

Syftet med denna studie var att mata den upplevda smartan vid palatinal lednings-
blockad med datoriserad injektionsteknik och jamfora den med smartan vid konven-
tionell infiltrationsteknik utford med vanlig injektionsspruta. Ledningsblockaderna
var P-ASA (Palatal approach anterior superior alveolar) och AMSA (Anterior middle
superior alveolar). For att utfora den datoriserade beddvningen anvandes Wand®.
De bada bedovningsteknikerna testades pa samma patient pa varsin sida vid olika
tillfallen. Pa detta satt blir varje forsoksperson sin egen kontroll. Smartan mattes
med VAS-skalan.

Patienter, som remitterades for bilaterala kirurgiska ingrepp i 6verkaken, erbjods att
delta i studien. Tjugoatta patienter inkluderades, 17 (61 %) av dem var flickor. Median-
aldern var14.8 ar (12.6 —17.8). Den vanligaste behandlingen var frildaggning av palati-
nalt retinerade horntander.

Den upplevda smartan vid injektion var signifikant lagre med datoriserad injek-
tionsteknik (p = 0.009) jamfort med konventionell injektionsteknik. Skillnaden var
storst for de patienter som inte var sederade med lustgas. Bedovning av buccala
slemhinnan kompletterades i samband med suturering i en fjardedel av fallen vid
datoriserad teknik.

Datoriserad bedovningsteknik innefattande P-ASA och AMSA nervblockader mins-
kar smartupplevelsen vid kirurgiska ingrepp i overkdken hos tonaringar,i synnerhet
om ingreppen ar kortvariga och patienterna inte ar sederade med lustgas.
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Introduction

Pain control, when treating children and adolescents,
is of great importance in order to prevent future den-
tal anxiety and treatment problems. Local anesthesia
offers an almost painless dental treatment, but the
injection itself is often associated with fear and anxi-
ety. It has been shown that more than one fourth of
the population expresses fear of dental injections due
to expected pain (18). Fear of injections is one of the
highest ranked dental fear items when assessing den-
tal fear and anxiety, also in children and adolescents
(3,12, 26). The use of topical analgesic agents, slow in-
jection techniques, room temperature solutions, and
good psychological preparation of the child patient
reduces pain and discomfort during injection. In spite
of this, palatal injections with a conventional syringe
have the potential to be painful (17). When restoring
maxillary teeth, an infiltration injection in the buccal
fold is often sufficient, but there are situations where
the palatal mucosa has to be anesthetized, e.g., when
extracting a tooth in the upper jaw or when treating
newly erupted permanent maxillary molars. In these
cases, a palatal injection is necessary. Furthermore,
when exposing or extracting a palatal impacted tooth,
a proportionately larger volume of solution has to be
injected into the tissue and the oral mucosa is often
penetrated several times.

The Wand® (Milestone Scientific, U.S.A.), a com-
puterized delivery system for local anesthesia, has
been developed to enable painless injections (5).
This computerized injection technique (CIT) de-
livers an analgesic solution at a constant pressure
and controlled volume regardless of the resistance
in the tissues. Slow injections can be regulated more
precisely by this computerized system than by the
traditional syringe. Precise regulation is important
as pressure and volume are thought to be directly re-
lated to pain (5, 20). By using computerized delivery
systems, two new palatal block procedures, P-ASA
(palatal approach anterior superior alveolar) and
AMSA (anterior middle superior alveolar) have be-
come possible. The palatal approach anterior supe-
rior alveolar (P-ASA) nerve block provides bilateral
analgesia for the incisors and partially for the canine
teeth with a single needle penetration. The palatal
muco-periosteum and gingiva associated with the
anterior third of the palate also are anesthetized.
Clear access to the incisive papilla is required for this
injection. The objective is to gain entrance into the
naso-palatine canal and maintain contact with the
inner bony wall. The final target depth is approxi-
mately 6 to 10 mm or approximately the length of
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a 30-gauge extra short needle (5). Anterior middle
superior alveolar (AMSA) nerve block is a single site
injection anesthetizing the palatal tissues extend-
ing from the mid-palate to the free gingiva. Teeth
from the central incisor to the first molar are also
anesthetized. The injection site is located at a point
that bisects the maxillary first and second premolars
and is midway between the crest of the free gingi-
val margin and the mid-palatine suture (6). These
single-site palatal block procedures achieve anesthe-
sia of the teeth and associated gingival tissues, while
at the same time eliminating collateral anesthesia to
the face, lips, and facial expression muscles. P-ASA
and AMSA injection techniques are described in
detail by the manufacturer (http://www.milestones
cientific.com/sta_techniques.html). However, the
AMSA injections, using computer-assisted injection
techniques, have been shown to have a slow onset as
well as a short duration for pulpal anesthesia (16).

A number of studies on computer-assisted injec-
tion systems have dealt with the pain of injection
and have compared injections using a conventional
syringe (1, 2,7, 9, 14, 15, 19, 21-25, 27, 28). The majority
of these studies have found the two injection meth-
ods to be comparable (2, 14, 15, 19, 21, 23-25). The re-
maining studies have shown statistically significantly
fewer problems with CIT when comparing pain rat-
ings and/or pain behavior between the two injec-
tion methods (1, 7, 9, 22, 27, 28). All but one (28) of
the latter studies compared conventional injections
in the maxilla to palatal block techniques with CIT.
Hochman et al. (9) and Yenisey (27) used split mouth
design in adults. In the remaining studies, the study
subjects were preschool children aged 2-5 (1, 22) or
school children aged 5-13 (7). The subjects in those
studies were randomly assigned to either CIT or con-
ventional injection technique prior to having dental
restorations in the maxilla. As there is no knowledge
about the perceptions of the different injection tech-
niques in surgical procedures involving the palate in
young patients, the aim of the present study was to
compare the sensation of pain during the injection
procedure when using palatal block technique with
CIT, to conventional infiltration technique with tra-
ditional syringe using a split mouth design. It was hy-
pothesized that CIT was as painful as the traditional
technique when carrying out minor maxillary surgi-
cal treatments in children.

Materials and Methods

During an 18 months period, all consecutive patients
aged 12 to 18 years (11 boys, 18 girls), referred to the
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Specialist Clinic of Paediatric Dentistry in Mélndal,
Sweden, for minor bilateral maxillary surgical treat-
ments (i.e. extractions and exposures of impacted
teeth), were invited to participate in the study. The
participants derived from a low caries population
and had no or very limited experiences of dental in-
jections and oral surgery. A split mouth design was
used where conventional injection technique with
buccal fold and palatal infiltration was used on the
one side and palatal block anesthesia with CIT (com-
puterized injection technique using The Wand®) on
the other side. The treatment measures were always
identical on both sides and consisted of uncompli-
cated surgical exposure of palatal impacted canines
and/or extractions for orthodontic reasons. The in-
jection method, conventional or computerized tech-
nique, was randomized by flipping a coin before the
first treatment session. Heads meant starting with
CIT, tails starting with the conventional injection.
The other injection technique was then used for the
second treatment. Sixteen of the patients started
with CIT.

Prior to all injections, topical anesthetics (5% li-
docain ointment) were applied for two minutes at
the place of injection. All injections were carried
out using room temperature solutions of Xylocain®
Dental Adrenalin (2% lidocain + 1:80,000 epineph-
rine) and 30-gauge needles. During injection, the
patients were visually shielded from the syringe and
injection, and thereby not able to see which of the
techniques were used. This procedure was used for
all treatments. All conventional injections were car-
ried out slowly, ensuring the injection speed did not
exceed 1.8 cc per 2 minutes. In order to prepare the
patients for the injections, all participants received
information and a short introduction prior to each
treatment. When the patients were in need of seda-
tion, nitrous oxide-oxygen sedation (N20) was used
atboth treatment sessions and the sedation was used
throughout the sessions. This enabled comparisons
of two identical treatments where only the method
for administering local anesthesia differed and the
inclusion of patients needing N2O sedation was de-
cided after consulting statistical expertise. The exist-
ing local guideline for using N2O sedation was used
when deciding about sedation. According to this, all
patients verbally expressing anxiety about surgical
treatment should be offered treatment under seda-
tion. Complying with this routine was a require-
ment for carrying out the study.

After agreeing to participate and prior to the first
treatment session, all patients answered a question-
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naire with the Children’s Fear Survey Schedule —
Dental Subscale (CFSS-DS) to measure dental fear
and anxiety (4). This psychometric scale consists of
15 items, where each item can give a score from 1 (not
afraid) to 5 (very afraid). Thus, possible total scores
range from 15 to 75. At the treatment sessions, a 100
mm Visual Analogue Scale (VAS) (10) was used to
assess perceived pain. The children answered this
immediately after each of the injections, and also
after the surgical procedures were finished, i.e., at
the end of each treatment session as a global pain
assessment.

Statistics

Statistica software, StatSoft® was used for perform-
ing descriptive and analytic statistics. Wilcoxon’s
matched pair test was used for comparisons of pain
assessment (VAS) between the two types of injec-
tions and between injection pain and total pain as-
sessment (within groups). Mann-Whitney’s U test
was used for comparisons of VAS values between the
non-sedated and sedated groups. Spearman Rank
Order Correlations were used to analyze the cor-
relations between CFSS-DS and VAS measurement
while t-tests were used for comparisons of CFSS-DS
scores. Furthermore, ANOVA repeated measures
were used to analyze the impact of gender, dental
fear, sedation, starting technique, palatal procedure
(P-ASA and/or AMSA) and type of surgical treat-
ment (extractions and/or exposures) on VAS. P-val-
ues < 0.05 were regarded as statistically significant.

Ethical approval

The study and study design were approved by the
Regional Ethical Review Board at the University of
Gothenburg (0404-2). Written information about
the study, including information on full confiden-
tiality and the right to discontinue participation at
any time, was posted to the patients and their par-
ents. A written informed consent form was obtained
from both patients and parents.

Results

A total of 31 patients referred from the orthodontic
department were eligible for the study. Two patients
(one boy and one girl) abstained participation and
one girl did not return the questionnaire. Thus, 28
patients (17 girls (61%)) were included in the study
with a mean age of 15 yrs. (£ 1.5) and median age of
14.8 yrs. (ranging from 12.6 to 17.8). Twenty-one pa-
tients were referred for bilateral surgical exposures
of maxillary canines and application of an eyelet,
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Table 1. Reported pain (measured by 100 mm VAS) during injection with conventionalinjection technique and computerized injection
technique. VAS scores of the total sample and subgroups (Wilcoxon Matched Pair Test).

Conventional injection

Computerized injection

Mean Median Mean Median
N (%) (min-max) (#) (min-max) Significance

Total 28 41.50 38.5 31.43 30.5
(22.60) (0-81) (21.11) (0-85) p=0.009

Boys 1 40.0 34 26.0 30
(21.59) (17-78) (20.98) (5-75) p=0.008

Girls 17 42.47 45 34.94 31
(23.84) (0-81) (21.07) (0-85) p=0.171

Not fearfulx 24 39.83 35 30.75 30.5
(22.29) (0-81) (20.07) (0-85) p=0.036

Fearfulg 4 51.5 55 35.5 31
(25.16) (18-78) (29.96) (5-75) p=0.069

No sedation 14 43.93 38.5 27.07 31.5
(18.32) (18-81) (12.59) (5-47) p=0.003

Sedation 14 39.07 37.5 35.79 30
(26.70) (0-78) (26.96) (0-78) p=0.600

o Not fearful defined as CFSS-DS scores < 32
§ Fearful defined as CFSS-DS scores 232

and in two cases, in combination with bilateral ex-
tractions of maxillary premolars. AMSA as well as P-
ASA approaches were used with CIT for these treat-
ments. The remaining seven patients were referred
for bilateral orthodontic extractions in the premolar
region of the upper jaw. In these cases, the AMSA
approach was used.

The volume of injected analgesic solution differed
substantially. In mean, 2.4 cc was administered with
CIT and 3.6 cc with conventional injection tech-
nique (p=0.00001). When using CIT, seven patients
showed signs of pain from the buccal gingiva before
suturing and additional analgesic solution had to be
administered buccally. This was also done using CIT.

The reported pain during injection, as measured
by the 100 mm VAS, was statistically significantly
lower when using CIT compared with conventional
injection (p = 0.009) (Table 1). This was found in
the total group and for the boys, while there were no
differences in pain reports between the two meth-
ods in girls (Fig 1a). There were no differences in
the global pain report for the total treatment pro-
cedure (VAS mean 31.04%+21.33 vs. 27.36 *+21.13 for
traditional and CIT injection, respectively; p=0.404
(Wilcoxon matched pair test)). ANOVA repeated
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measures showed that the sequence of the injec-
tion methods did not influence the VAS scores in a
statistically significant way, p=0.714. Furthermore,
ANOVA repeated measures showed there were no
differences between the two types of CIT (P-ASA
and/or AMSA), nor did the type of surgical treat-
ment (exposure of palatal impacted canines and/or
extractions) impact the VAS scores in a statistically
significant way, p= 0.370 and p=0.340 respectively.
The pain assessments for all injections (any type)
were fairly high (VAS mean 36.46+22.26), compared
with the global pain report for the total treatment
procedures (VAS mean 29.20+20.12, p=0.002) (Wil-
coxon matched pair test).

The mean CFSS-DS score was 24.33 (£ 8.0). Fear
of injection was the highest ranked dental fear item.
There were no statistically significant correlations
between CFSS-DS scores and any of the VAS-scores
(r=0.42 and r=0.27 for VAS conventional and VAS
CIT, respectively (Spearman Rank Order Corre-
lations)). Three girls and one boy were defined as
having dental anxiety when using CFSS-DS scores
greater than or equal to 32 as cut off (background
population mean score plus one standard devia-
tion (12)). The fearful patients reported higher VAS
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Figure 1. The graphs illustrate the impact of gender, dental fear and anxiety, and nitrous oxide-oxygen sedation on the VAS scores for
computerized injection technique (CIT) and conventionalinjection techniques (Repeated measure ANOVA). Vertical bars denote 0.95 confidence
intervals. Fig.1a shows VAS scores for boys and girls separately (current effect p=0.394). Fig. 1b shows VAS scores for fearful (CFSS-DS 2 32)
and non-fearful patients separately (current effect p=0.394). Fig. 1c shows VAS scores for sedated and non-sedated separately (using nitrous
oxide-oxygen (current effect p=0.06).
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scores for conventional injections (however not sta-
tistically significant) and almost the same scores for
CIT injections as compared to non-fearful. (Table 1,
Fig. 1b). While non-fearful patients reported more
pain for injections with the conventional technique
than with CIT, there were no differences in dentally
anxious patients (Table 1).

Nitrous oxide-oxygen sedation was needed in 14
patients (9 girls, 5 boys). These patients had statisti-
cally significantly higher mean CFSS-DS scores than
the others (27.11 vs. 21.33, p = 0.048, t-test). The VAS-
scores for CIT and the conventional injection tech-
nique differed less for sedated patients compared to
non-sedated. However, the impact of sedation was
not statistically significant (p=0.06 ANOVA repeat-
ed measures). (Table 1, Fig. 1c).

Discussion

The present study has shown that injections using
single-site palatal blocks (P-ASA and AMSA) with
computerized injection techniques (CIT) were per-
ceived as less painful compared with conventional
injection techniques in the palate when carrying
out minor maxillary surgery, such as extractions
and uncomplicated exposure of palatal impacted
canines in children aged 12 to 18 years. Thus, the hy-
pothesis that CIT injections would not differ from
traditional injection techniques regarding perceived
pain during injection was rejected.

The two different types of CIT, the P-ASA and
AMSA procedures, were equal in terms of pain rat-
ings. Furthermore, the type of surgical treatment,
exposure and/or extraction, did not impact on the
pain ratings. Non-sedated children were more re-
lieved by CIT while highly anxious children ben-
efited just slightly from CIT. The anesthetic effect
of two palatal block procedures, P-ASA and AMSA,
when using CIT, seemed to be sufficient as the global
pain scores were significantly lower than the pain
scores from conventional injections. However, the
duration of the CIT was short in the buccal mucosa
and additional anesthesia had to be administered in
one fourth of the cases before suturing, which is in
concordance with the study of Lee et al. (16). This
is a shortcoming of the CIT technique but it should
be noted that the administering of extra anaesthesia
did not affect the pain ratings.

Split mouth designs have been used in two pre-
vious studies in adults for comparing the pain ex-
periences of maxillary infiltration injections with
a conventional syringe to palatal block anesthesia
with the Wand® technique (9, 27). When 50 dentists
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were given contralateral palatal injections, one side
with the Wand® and the other side with a conven-
tional syringe, 48 of them rated the Wand® as more
comfortable (9). Yenisey (27) had 16 adult patients
undergoing fixed prosthodontic treatment on both
the right and left side of the maxillary arch and re-
ported that pain levels were statistically significantly
lower with the Wand® technique for needle inser-
tion and injection, but that the pain levels for the
two methods were comparable to that for the tooth
preparation. Surgical exposures of canines or extrac-
tions for orthodontic reasons have the potential of
being extremely stressful for children and adoles-
cents because of fear of injection and unfamiliarity
with invasive treatments. Therefore, it was natural
to compare CIT with conventional injections in
those treatments in the present study. According to
the knowledge of the authors, this study is the first
using maxillary split mouth design in children, and
also the only study comparing surgical treatments in
a clinical setting.

The high VAS scores during injections (mean for
all injections 37.16+22.5) show that children and
adolescents perceive dental injections as painful
despite the use of topical anesthetics and informa-
tion given prior to the injections. In clinical pain
management, VAS scores above 40 are generally re-
garded as high and additional pain management is
advocated. At the Karolinska University Hospital in
Sweden, pain alleviation is offered at VAS exceeding
30 (11). The painful feature of injection is underlined
by the fact that the global pain reports for the total
treatment procedure including injection were sig-
nificantly lower.

The mean CFSS-DS score was slightly higher
compared with previous reports from populations
of the same age in Scandinavia, reporting mean
scores around 22 (8, 12, 26). However, the study
group was rather small compared with larger popu-
lation-based studies, with the patients being referred
for surgical treatment, which may have affected their
answers on the CFSS-DS instrument. The study was
not designed to ensure inclusion of dentally anxious
patients or to evaluate different injection techniques
in relation to dental anxiety, and caution should be
taken when drawing conclusions. Still, four out of 29
patients were classified as fearful using a rather low
cut-off on the CFSS-DS. As a comparison, there are
reports of dental anxiety in approximately 9 % of all
children and adolescents (13).

A shortcoming of the present study is that half of
the patients needed nitrous oxide-oxygen sedation
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and this group had higher scores on the CFSS-DS.
There was a standardized routine at the clinic regu-
lating how sedation should be offered for anxious
patients undergoing surgical treatments, and this
study was obligated to follow this routine for its pa-
tients. Another thing to observe in this context is the
fact that the nitrous oxide-oxygen sedation, apart
from its anxiolytic properties, also has an analgesic
effect on the oral mucosa. However, the split mouth
design makes it possible to compare pain perception
between the two injection techniques, as patients
needing nitrous oxide-oxygen sedation received this
at both treatment sessions. It would have been desir-
able to have included more patients. Even though
all patients in need of identical bilateral treatment
in the maxilla were invited, only 28 patients could
be included. The study was ended after 18 months; a
time frame decided beforehand.

The pain response of the sedated patients only
differed slightly between the two techniques with the
advantage to CIT (Fig.1c). An interesting finding is
that the sedated patients had higher VAS scores with
CIT but lower with conventional injection com-
pared to the non-sedated patients. Still, those dif-
ferences were not statistically significant. The higher
VAS scores with CIT could possibly be explained by
higher levels of dental fear as measured by CFSS-
DS in the children needing sedation. Veersloot et al.
2005 (24) found that highly anxious children did not
seem to benefit from the use of the Wand®. How-
ever, the authors could not replicate this finding in a
later study (25). The reduced differences in pain sen-
sations between conventional and CIT injections by
the sedated children could also partly be explained
by the analgesic effect of the nitrous oxide-oxygen
sedation and plausibly also by its sedative effect. It
is reasonable to assume that the alleviation of pain
when using CIT would be even greater if the use of
sedation had been less frequent. The VAS-scores for
CIT and conventional injection technique differed
less for sedated patients compared to non-sedated.
As the majority of clinics performing oral surgery
have no access to oxide-oxygen sedation, CIT could
be considered as a way to reduce pain in patients
needing minor and uncomplicated palatal surgery.

This study used minor and uncomplicated sur-
gery treatments as a model for evaluating pain dur-
ing injection. The study shows that patients reported
lower pain when using single-sited palatal blocks by
CIT as compared with traditional injections. Treat-
ment needing palatal injections was chosen because
palatal injections are known to be painful in particu-
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lar. Surgical treatment was chosen as it was assumed
it would be easier to repeat the same treatment pro-
cedures in the same patient. If filling therapy had
been used, the variation between the two treatments
was expected to be have been greater and thereby
possibly affecting the outcome of the study. How-
ever, it is important to interpret the results as pain
ratings of different injection techniques in child pa-
tients. The study results do not give any guidance to
surgical procedures or how they should be carried
out.

To conclude, the computerized injection tech-
niques, including AMSA and P-ASA approaches,
were found to reduce the sensation of pain when
carrying out minor and uncomplicated palatal den-
tal surgery in non-sedated teenagers.
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Patients” experiences of dental
implant placement for treatment of
partial edentulism in a student clinic
setting

JOTTA SEFERLI', MATTIAS MICHELIN? BJORN KLINGE?, LENA WETTERGREN*

Abstract

The aim of this study was to evaluate patients’ experiences of oral implant surgery
when performed in a student clinic setting and the potential impact on patients’ daily
life.

Patient selection was carried out during a round, to which undergraduate students
in semester 9 and 10 could bring patients that they considered eligible for one or two
implants. Partial edentulous patients that fulfilled the inclusion criteria for implant
installation at the student’s clinic were consequently enrolled to implant surgery with
either Astra Tech or 3iimplants. The same surgeon accomplished all implant installations
and the students were involved in the treatment, initially by assisting during the surgery
and subsequently by performing the prosthetic restoration. After the surgery, a study-
specific questionnaire was sent to patients for evaluation of discomfort, pain during the
surgical procedure and postoperative symptoms.

Thirty-six patients were included in the study, 30 patients answered the questionnaire
(response rate 83%). When retrospectively assessed, more than half of the patients (60%)
perceived discomfort in the course of the implant surgery and 29% reported pain during
the surgical procedure. Impact on daily living and postoperative symptoms were rarely
reported (most common were pain, swelling and difficulties with chewing) and had a
short duration when they occurred.

Based on the results of this study conducted at a student’s clinic, the impact of
implant surgery on daily living appears to be small. However, it is noteworthy that
the perception of discomfort and pain during the surgical procedure was frequently
reported. Continued research is recommended to expose the patient’s experiences of
implant surgery in an educational context as well as in general dental practice.

Key words
Oral implant surgery, patient-reported outcomes, student’s clinic, undergraduate students, patient’s
perception
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Patienters erfarenheter avimplantatkirurgi
pa studentklinik for behandling av partiell
tandloshet

JoTTA SEFERLI, MATTIAS MICHELIN, BJORN KLINGE, LENA WETTERGREN

Sammanfattning

Syftet med denna studie var att utvardera patienters erfarenheter avimplantatkirurgi
som utfordes pa en studentklinik och hur ingreppet paverkade deras vardagsliv.

Studenter i termin g och 10 pd Odontologiska Institutionen, Karolinska Institutet var
delaktiga i implantatoperationer och utforde senare sjalva den protetiska behandlingen
pa partiellt tandldsa patienter som kravde protetisk rehabilitering med 1-2 implantat.
Urvalet av patienter beslutades vid en rond, dit studenterna presenterade potentiella
fall. Utifran halsoanamnes, rontgenbilder och studiemodeller bedomdes lampligheten
for implantatbehandling, i vilken studenterna skulle kunna vara delaktiga i genomfor-
andet. Patienter som uppfyllde inklusionskriterierna fick foljaktligen antingen Astra
Tech- eller 3i-implantat installerade. Samma kirurg opererade alla patienter. En tid
efter implantatkirurgin skickades ett studiespecifikt frageformular till patienterna for
utvardering av information om ingreppet, genomforande av operation och ingreppets
paverkan pa dagligt liv.

36 patienter inkluderades i studien, varav 30 patienter besvarade frageformularet
(svarsfrekvens 83%). Mer an halften av patienterna (60%) upplevde implantatkirurgin
som obehaglig och 29% rapporterade att de kande smarta under operationen. Postope-
rativa symtom var sdllsynta (vanligast var smarta, svullnad och nedsatt tuggformaga)
och beskrevs som kortvariga da de forekom.

Resultaten fran denna studie pavisar att implantkirurgi har liten inverkan pa vardags-
livet. Det ska dock uppmarksammas att obehag och smarta under ingreppet rapporte-
rades som vanligt forekommande. Forsatt forskning inom omradet rekommenderas for
att belysa patienters erfarenheter och uppfattningar avimplantatkirurgi i utbildnings-
sammanhang saval som i allmantandvard.
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PATIENTS EXPERIENCE OF IMPLANT SURGERY

Introduction

For many years oral implants have been used to re-
habilitate partial and total edentulism and are an ac-
knowledged clinical procedure (17). In the literature
an overall survival rate of 82-94% in oral implants
with an observation period of 10 years has been
reported (16). A frequently used term in implant
dentistry is success rates and the criteria for success
are based on defined thresholds of objective clini-
cal parameters where patient-reported outcomes
are seldom included and yet, may represent major
aspects of the implant success for the patient (22).
The research in the field of implant dentistry tak-
ing patient-reported outcomes into account has
until today mainly focused on the final implant
treatment with the prosthetic restoration. The ex-
isting studies that investigate patients’ satisfaction
and experience with dental implants are referring
to the final treatment outcome in totally edentulous
patients (8,11,23,28,30) and prosthetic restorations
such as single crowns, fixed and removable partial
dentures or further treatment concepts are not well
represented (27). The few trials that are published
concerning these types of restorations (7,21-22,25),
show a high level of patient satisfaction, but these
studies are far too few.

There are merely a small number of publications
concerning patients’ experiences of implant surgery
and those that exist focus on pain and anxiety fol-
lowing placement of dental implants (9,15,20). Eli
et al (9) found that implant surgery provoked high
level of anxiety and emphasized that it is important
that oral surgeons who perform procedures such as
implant surgery are aware of the possible effect of
anxiety on the patient’s perception of pain. Results
from another study that assessed pain, anxiety and
other potential problems following implant place-
ment reported that most patients experienced mild
postoperative symptoms that had some interference
with daily activities and lasted mainly the first days
after the surgery (15). Muller et al (20) found that
the occurrence of pain in implantology was minimal
and suggested that the onset of pain could be associ-
ated with the amount of trauma produced during
the surgical procedures. The need to take patients’
experiences into account has been recognized by the
fact that many large-scale government-supported
clinical trials include health-related quality of life
(HRQL) as an outcome in clinical trials (31).

Dental implant treatment is nowadays an indis-
pensable part of dental education and undergradu-
ate students are to a varying extent, depending on
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the curriculum of each Dental School, participating
in implant therapy. Therefore research is needed to
fully understand patients’ experiences of undergo-
ing surgery in such an environment.

The purpose of this study was to evaluate patients’
experiences of implant surgery in a student clinic
setting and the potential impact on patients’ daily
living.

Material and Methods

Sample, inclusion criteria and surgical procedure
Between August 2009 and February 2010, a round
was created, to which, last year students could bring
patients with partial edentulous jaws (in need of a
minor oral rehabilitation with one or two implants),
that they considered eligible for implant treatment.
All patients were already receiving dental care at the
students’ clinic, Department of Dental Medicine,
Karolinska Institutet. According to the curricu-
lum, the students would be involved in the therapy,
initially by assisting during the surgery and subse-
quently by performing the prosthetic restoration
and therefore complicated cases were undesirable.
The inclusion criteria for implant treatment at the
students’ clinic were: (1) Over 20 years of age (full-
grown jaws), (2) Partial edentulous (3) Good gen-
eral health, lack of systemic contradiction for oral
surgery and (4) Presence of adequate bone width
and height precluding the need for bone augmen-
tation procedures. Exclusion criteria: (1) Local jaw
pathology and (2) Untreated periodontal disease.
All patients who were considered to meet the inclu-
sion criteria were consecutively enrolled for further
examination clinically, by a periodontist. They also
underwent a radiographic examination, including
an intraoral radiography, panoramic examination
and a tomography (if required). Bone quality, jaw
relations, periodontal status including oral hygiene,
was registered. Based on the clinical/radiographic
examination and the diagnostic study models, pa-
tients that fulfilled the criteria had Astra Tech im-
plants (Molndal, Sweden) or 3i Innovations im-
plants (West Palm Beach, FL, USA) installed. The
surgery was performed at the student’s clinic, mean-
ing that students in semester 9 and 10 were engaged
in the treatment to a great extent, e.g. responsible
for providing the patients with standardized pre-
and postoperative information about the surgical
procedure both verbally and written, for anaesthe-
tizing the patients (with 2% Xylocaine Dental with
epinephrine 1:100 000, mostly by local infiltration
and in a few cases by nerve block), preparing the
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operating theatre and assisting the surgeon. Seda-
tion was discussed with the patients but all denied
the offer. Before the initiation of the procedure the
surgeon ensured that the patients felt properly an-
esthetized. It was the same surgeon, an experienced
periodontist, who accomplished the implant instal-
lation in all patients using the non-submerged surgi-
cal technique, though with respect to the guidelines
and the protocol given by the manufacturers of each
system. At the time of implant insertion data regard-
ing following parameters was recorded: duration of
the surgery, implant positions, primary stability of
the implants, bone fenestrations and complications.
Postoperative care was as identical as possible for all
patients using a written protocol.

The implant surgeries took place between Sep-
tember 2009 and February 2010, in 36 patients (19
women and 17 men) with mean age of 53 (range
29-76 years) who had an operation with one or two
dental implants. In one case, a patient received three
implants, two at the first surgery and one at the sec-
ond. Another four patients underwent two implant
surgeries where one implant was installed in each
surgery.

Study-specific questionnaire

A self-administrated questionnaire including 33
items was developed for the study. The short version
of Oral Health Impact Profile, OHIP-14 (2, 26) was
used as a template for designing the questionnaire.
The first four items covered oral and written pre-/
postoperative information. The following 26 items
examined if the patient had perceived discomfort in
the course of the implant surgery, had experienced
pain during and after the surgery, illness, swell-
ing, difficulties to open the mouth, inability to go
to work/school, difficulties conducting daily rou-
tines, difficulties talking, impact on taste, difficulties
chewing, trouble sleeping and impact on social life
due to the implant surgery. Two items referred to the
healing abutment and if it was annoying to the pa-
tient by causing food impaction. The last two items
concerned the oral hygiene routines. All items had
four to six-graded verbal response options ranging
from “very good” to “very bad” or from “very much
difficulties” to “not at all”, depending on the item.
For the items that evaluated how long the postopera-
tive symptoms lasted, the response options ranged
from “some days after the surgery” to “still, to date
problems”. To test face validity, the questionnaire
was given to colleagues for peer-reviewing and to
previous patients that had undergone implant sur-
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gery. Minor modifications of the items were made
based on the comments given.

Procedure

In March 2010 a letter was sent to those patients who
had fulfilled the inclusion criteria and had implants
installed at the student’s clinic. The letter included
information about the study and contained the
study-specific questionnaire. The letter stressed that
participation was voluntary and that non-partici-
pation would not affect care or treatment. Patients
who subsequently agreed to participate were asked
to complete the questionnaire and return it in an en-
closed postage-paid envelope. Patients that under-
went two surgeries on different occasions received
two questionnaires to fill out, one for each surgery.
A reminder was sent to non-respondents with a
three week interval and after another week the pa-
tients that still had not answered were contacted by
telephone. Three of the patients answered the ques-
tionnaire over the phone. The study was approved
by the Head of the Department and conducted in
accordance with principles of the Declaration of
Helsinki (6).

Data analysis

The verbal responses were dichotomized in order to
facilitate analysis and interpretation of the results.
The items including six response alternatives were
dichotomized in the middle for example informa-
tion into good (very good/good/quite good) and bad
(very bad/bad/quite bad). The items that included
four response alternatives “very/quite/little” or “not
at all” to describe a condition/symptom was dichot-
omized into symptom or not symptom e.g. discomfort
(much discomfort/quite discomfort /little discom-
fort) vs. no discomfort at all. The items regarding
how long time after surgery the patient experienced
a specific symptom were dichotomized into two an-
swer alternatives some days up to one week after the
operation and some weeks up to still to date. The last
item exploring how often the patients performed
oral hygiene procedures was dichotomized into
often (more than twice per day/twice a day/once a
day) vs. rarely (a few times a week/once a week/a few
times per month/never).

Feasibility of the study-specific questionnaire was
investigated by recording the amount of missing data
which could be due to difficulties in understanding
the procedure and by analyzing participants’ written
comments regarding the instrument.

The statistical analyses were performed using
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PASW statistical software for windows (PASW statis-
tics 18.0, SPSS Inc., Chicago, IL, USA). The possible
influence of the duration of surgery on the percep-
tions of pain and discomfort in relation to surgery
were analyzed with Pearson’s correlation coefficient.
The four graded verbal responses concerning three
selected items (discomfort, pain during surgery,
postoperative pain) were correlated to duration of
surgery, were 1 was referring to no pain at all/no dis-
comfort at all and 4 was when pain and discomfort
was stated as highest/much discomfort. Correlation
coefficients of <.29, .30-49 and >.49 are interpreted
as small, moderate and large, respectively (5).

Results

Totally 36 patients were included in the study and
the total number of questionnaires that were sent
out to patients was 41, since five patients had under-
gone the implant surgery on two different occasions.
The questionnaire was answered by 30 patients, (re-
sponse rate 83%) including all of the patients that
had undergone two surgeries, so the total number
of the questionnaires included in the analysis was 35.
Of the 30 patients that answered 14 were men and 16
were women, their age ranged between 32-76 years
with a mean of 55 years. A total of 46 implants were
placed; 26 Astra Tech implants and 20 3i implants.
Of the six patients that did not answer three had
Astra Tech implants installed and three had 3i im-
plants installed, three were women and three were
men. Their age ranged from 29 to 52 years, with a
mean age of 42.

Perceptions of the implant surgery and pain

When thinking back on the time of surgery, more
than half of the patients remembered perceiving
discomfort during the implant surgery and de-
scribed the days following surgery as painful (Ta-
ble 1). Illness after the surgery (open-end item) was
expressed as dizziness (1 patient), fever (1 patient),
pain (1 patient), nausea (1 patient), “strange feeling”
(1 patient), fatigue (2 patients).

Table 1. Patients reporting negative experience and post-
operative symptoms during and after the implant surgery.

Experience of implant surgery and N=35 (%)
postoperative symptoms

Discomfort during surgery 21 (60)
Pain during surgery 10 (29)
Pain the days after surgery 20 (57)
Retained pain 6 (17)
Illness after surgery 7 (20)
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Limitations of activities and postoperative symptoms
The extent to which the outcomes of surgery in-
terfered with patient’s well-being and daily life is
shown in Table 2. In the cases that patients stated
that they had some postoperative symptoms or
difficulties, the problems lasted only a few days
and up to one week. None of the patients report-
ed postoperative symptoms that lasted more than
one week.

Table 2. Patient’s self- reported difficulties the days after
the implant surgery.

N=35 (%)
Swelling 18 (51)
Trismus 8 (23)
Impact on work/school 6 (17)
Difficulties performing daily 4 (11)
activities
Problems talking/having a 3 9)
conversation
Impact on taste 1 3)
Difficulties chewing certain food 15 (43)
Had to interrupt meals 6 (17)
Impact on social life 3 9)

The healing abutment and the oral hygiene
Regarding experiences of having the healing abut-
ment in their mouth, only 14% of the patients an-
swered that they were disturbed by the presence
of the healing abutment. Forty percent of the
patients had food impaction in the healing abut-
ment and 11% of the patients claimed that they felt it
was difficult to carry out oral hygiene in the implant
region. The patients in this study showed awareness
of oral hygiene as 97 % of them brushed their teeth
more than once a day. It was only one patient that
answered that he never brushed his teeth.

Duration of surgery

The mean time for performance of the implant sur-
gery was 91 minutes (SD= 17.5). The correlation co-
efficient between duration of the surgical procedure
and perception of discomfort during surgery was
0.34, between duration and pain during surgery 0.24
and between duration and pain the days after the
surgery 0.31. All coefficients were positive, indicating
that the longer the duration of the surgical proce-
dure the more discomfort and pain during and after
surgery was perceived. Two of the correlation coef-
ficients were of moderate size and the coefficient be-
tween pain during surgery and duration was small.
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Information

Overall the patients perceived the information as
good. The oral information before surgery was rated
as good by 94% of the patients and the written was
perceived as good by 74%. The oral postoperative
information was regarded as good by all patients
(100%) and the written was stated as good by 91%.

Feasibility

The response rate was 83%. All questions were an-
swered and done so in a correct way, there were no
missing items or ineligible responses.

Discussion

The purpose of the present study was to evaluate
patients’ experiences of the implant surgery in a stu-
dent clinic setting and to assess the potential impact
of the surgery on daily living.

When asked to think back, more than half of the
patients (60%) reported discomfort during the sur-
gical procedure. Surgical procedures in the oral cav-
ity and implant placement have been reported in the
literature as stressful and anxiety-provoking proce-
dures in dentistry (9,12,31-32). All the patients in this
study were offered sedation even though it was not
strongly recommended. For some patients sedation
can be considered as an option to help them handle
fear and anxiety. The positive association between
duration of the surgery and experience of implant
surgery reflects that the patients that underwent an
operation that lasted longer also were more likely to
report more discomfort and postoperative pain. A
similar correlation between duration of surgery and
both duration of pain and average pain level has pre-
viously been described in a study (31) carried out ata
private practice. Since this study was conducted at a
student’s clinic many parts of the surgical procedure
were expanded for educational purposes in order for
students to be able to participate in the treatment.
We do not know if the educational context had an
impact on the patient’s perception of the procedure
and if the student’s inexperience in anesthetizing the
patients was significant for the results. To give more
local anaesthesia might have been helpful to the
patients that felt pain during the surgery which ac-
counted for 29%, though it has been stated in litera-
ture (19) that factors such as fear are clearly capable
of influencing patient response to local anaesthetic.
Therefore managing fear should probably be of
primary interest. Pain and discomfort is a complex
sensory and emotional experience, closely associat-
ed with factors such as stress and anxiety (9,29). Re-
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cently, two publications (12,31) exhibited a positive
correlation between high preoperative anxiety levels
and pain perception as well as with a prolonged re-
covery process following implant surgery. Based on
the results it is recommended that the therapist and
his/her team develop a way to manage the anxiety
of the patients before and during surgery by pay-
ing extra attention and providing support (psycho-
logical and/or pharmaceutical) when needed. Such
an approach needs to include the students that are
involved in the procedure and the issue should be
emphasized in the education. The high percentage
of patients retrospectively reporting that they per-
ceived discomfort and pain during surgery merits
concern.

Besides swelling that occurred in 51% of the pa-
tients, most of the remaining conditions, such as
trouble to open the mouth, interference with the
ability to perform activities (work/school/daily
activity), difficulties to perform daily routines
(personal hygiene/ food shopping/ recreational
activities), problems to talk/have a conversation,
worsened sense of taste, trouble to sleep due to the
implant surgery and difficulties with social life were
not frequently reported as problematic and went to
normal within the following days. Chewing ability
was stated as troublesome by almost half of the pa-
tients (43%) though the difficulties lasted only up
to a week. As described in literature, it is expected
that minor problems can occur when surgery is per-
formed in the mouth (18).

The majority of the patients considered the ver-
bal information to be good both before and after the
surgery. Satisfaction with the written information
was rated as high, before surgery (74%) and even
higher after the surgery (91%). Two of the patients
explored that they could not recall any information
being given to them. Since a person's cognitive abil-
ity to process information is significantly affected
by stress (10), and dental implant surgery can be a
very stressful situation, attention has to be paid to
improve the information routines so that the infor-
mation reaches every patient in a satisfying way. A
solution could be that the information is repeated
on different occasions and to introduce a checklist
to assure that sufficient information has been given.

The results of the present study were mostly in
line with previously published articles regarding
occurrence and duration of postoperative pain and
symptoms examined. Results from one study (14)
showed that mild pain and moderate inflammation
occurred after implant placement. Al-Khabbaz et al.
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(1) who prospectively (during surgery, 24 hours and
1,6,12 weeks after surgery) assessed pain connected
to the surgical placement of dental implants, report-
ed that pain intensity was mild for the majority of
the patients and it was significantly associated with
female gender, operator experience and surgical dif-
ficulties. The surgeries in that study were performed
either by an experienced surgeon or by postdoctoral
residents and the total amount of patients that re-
ported pain at surgery was 16%. This is almost half
as many patients compared to the findings in the
present study in which the patients that experienced
pain reached 29%. In the latter the measures was
retrospective, which must be taken into considera-
tion when explaining the difference in figures. How
to interpret and understand retrospective ratings
is under debate. Bauer et al. (3) showed in their re-
search that subjects are able to accurately recall and
rate the severity of pain or discomfort for a period
of 3 months. On the other hand, while patient-re-
ported outcomes have been considered as valid and
reliable measures of outcome, it’s becoming clearer
that the cognitive processes involved in completing
them are complex and response shift is described
in literature (24) as a phenomenon that must be
taken into consideration. This means that persons
may change over time in how they perceive health
aspects, not only because their health or quality of
life (QoL) has changed, but also because they might
have changed their internal standards or conceptu-
alisation of health and quality of life (24). Weisensee
et al (31) studied the experienced pain level on the
day of implant surgery as well as how pain was re-
membered to be that day, retrospectively 7 days later.
A significant decrease in retrospective pain evalua-
tion versus the day of surgery was observed. Based
on these findings we recommend that the patients
who will be included in studies investigating the per-
ception of dental implant surgery, should be under
a longitudinal follow-up with the possibility to ob-
serve changes during the first weeks and to include
assessment of the procedure when thinking back (so
called then-test). With such a procedure it is pos-
sible to further investigate how persons undergoing
implant surgery experience pain and other patient-
reported outcomes.

In addition to the cross sectional design, there are
some limitations in this study that should be men-
tioned. Firstly, the small sample size limits the pos-
sibility to perform multivariate analysis including
several independent variables such as gender, age,
position of implant (maxilla/mandible) and compli-
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cations during surgery. It would have been helpful if
the questionnaire had comprised items that inves-
tigated in what way the patient’s perceived discom-
fort and the level of dental anxiety prior to surgery.
Moreover, three of the patients included in the study
answered the questionnaire over the telephone. It
has been shown that adults provide significantly
more favorable responses via telephone interviews
than with self-administrated questionnaires (4).
However, the answers of these three patients were in
line with the rest of the sample and we found no in-
dication that mode of administration had an impact
on the results. A previously validated and published
instrument could not be used in this context because
there was none existing that covered all aspects of
the research question.

All questionnaires that were sent back to the au-
thors were without missing items with an acceptable
response rate (83%) and no patients commented on
the statements in any way. This is regarded as an in-
dication that the content was understood and man-
ageable to fill out i.e. feasibility of the questionnaire.
Another strength of the present study was that the
data collection as well as the data analysis was en-
tirely accomplished by a master student who was not
involved in the treatment and care of the patients.

Most of the outcomes reported in this study were
mild; still a significant proportion remembered the
surgical procedure as painful several weeks later.
This is of great clinical importance (discomfort,
pain during surgery) and it is reccommended that pa-
tients” experience of implant surgery is to be further
investigated with a larger sample size and a longi-
tudinal study design in which associations between
patient-reported outcomes, clinical parameters and
cost-effectiveness are analysed. The involvement of
undergraduate students in implant treatment and
if their presence has an impact on the way patients
experience implant surgery is a topic that has not
previously been evaluated and needs additional
exploration. Moreover the importance of patients’
perception of the treatment should be emphasized
in the curriculum, so that students at an early stage
understand the importance of dealing with the pa-
tient’s anxiety and fear in order to prevent negative
notion that might serve as major barrier, making the
patient reluctant to seek for dental implant treat-
ment in the future.

Conclusion

Based on the results of this study conducted at a stu-
dent’s clinic the impact of implant surgery on daily
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living appears to be small. However, it is notewor-
thy that 60% of the patients, when retrospectively
assessed, perceived discomfort during the surgical
procedure, furthermore; pain during surgery was
reported by almost one third of the patients. Swell-
ing, pain and decreased chewing ability some days
after the implant surgery were the most common
postoperative outcomes. Continued research that
elucidates the patient’s experience and perceptions
of oral implant surgery is warranted in an educa-
tional context as well as in general dental practice in
order to deliver the best care possible.
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Effects of oil-based and oil-free enamel
prophylactic agents on bracket failure
— a prospective randomized clinical trial

MAGDALENA MAGNIUS', FARHAN BAZARGANI?

Abstract

This study evaluates and compares the effects of enamel prophylaxis using either oil-free
pumice or oil-containing prophylaxis paste on the incidence of bracket failure in orthodontic
patients.

Forty-six orthodontic patients participated in this prospective clinical trial. A cross-mouth
method was used in each patient, in which two diagonal quadrants (i.e. upper right and lower
left or vice versa) were randomly assigned to the pumice group and the contralateral diagonal
quadrants to the Prophy Paste® group. A total of 836 teeth were bonded using Transbond XT
(3M Unitek) and monitored for an average of 23 months for bond failure. Chi-square analysis
was used to compare the number of bracket failures between the groups.

Overall, 26 bond failures occurred by the end of the trial. Fifteen bracket failures were obser-
ved in the Prophy Paste group (3.6%) and 11 in the pumice group (2.6%). The failure rates were
fairly evenly distributed between the upper and lower jaws. There were no statistically signifi-
cant differences between the groups (P = 0.43).

This study showed that enamel prophylaxis using either pumice or Prophy Paste before
orthodontic bonding works equally well in a clinical setting.

Key words
Orthodontic brackets, enamel bond, dental polishing, randomized clinical trial

'Orthodontic clinic, Public Dental Service, Gavleborg County Council, Gavle, Sweden
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Effekt av olje-baserat och olje-fritt emaljpolerings-
medel pa incidensen av lossnade ortodontiska
brackets — En prospektiv randomiserad klinisk studie

MAGDALENA MAGNIUS, FARHAN BAZARGANI

Sammanfattning

Syftet med studien var att undersoka och jamfora effekterna av emaljprofylax
med antingen oljefri pimpsten eller oljebaserad profylaxpasta for evaluering av
incidensen av lossnade ortodontiska brackets.

I denna prospektiva randomiserade studie deltog 46 ortodontipatienter. Pa varje
patient anvandes en Cross-month-metod som innebar att tva diagonala kvadran-
ter (dvs. hoger dverkake och vanster underkake eller vice versa) slumpvis behand-
lades med pimpsten (pimpstensgruppen), medan den kontralaterala diagonalen
behandlades med Prophy paste® polerpasta (Prophy paste-gruppen). Totalt 836
tander bondades med Transbond XT (3M Unitek) och féljdes sedan upp under i
genomsnitt 23 manader for kontroll av hallbarheten. Chitva-test anvandes for att
jamfora antalet lossnade brackets mellan grupperna.

Totalt sett hade 26 brackets lossnat vid studiens slut. | gruppen som fatt Prophy
paste® lossnade 15 fasten (3,6 %), medan 11 fasten (2,6 %) lossnade i pimpstens-
gruppen. De lossnade fastena fordelade sig jamnt mellan éver- och underkake.
Skillnaden mellan grupperna dr inte statistiskt sakerstalld (p = 0,43).

Pimpsten och Prophy paste® ar likvardiga som emaljpoleringsmedel infor orto-
dontisk bondning, nar alla andra faktorer ar konstanta.
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Introduction

Bonding of brackets to enamel surfaces is the most
crucial part of orthodontic treatment because ad-
equate and stable bonding between the brackets and
enamel is decisive for treatment success. Bracket
failure means longer treatment time for the patient
and has economic consequences for the orthodon-
tist because it requires increased resources.

To obtain clinically adequate bond strength, it
is often recommended that the enamel surface be
cleaned by removing the organic pellicle using ei-
ther pumice or prophylaxis paste applied with a rub-
ber cup or brush. Although some studies indicate
that cleaning the enamel surface before orthodon-
tic bonding might be unnecessary (2) other studies
contradict this finding (3).

Many studies have investigated the effects of
various factors and parameters on the in vitro bond
strength (5,7); this approach has its limitations and
cannot fully replace clinical trials.

Oil-based, fluoride-containing prophylaxis pastes
are not generally reccommended because of fears that
they might hinder the etching and bonding process.
However, Aboush et al. (1) conclude that prophy-
laxis pastes containing fluoride or oil might be used
to clean the enamel before acid etching. Many cli-
nicians polish the enamel surface with prophylaxis
paste to ensure adequate bonding strength, while
others strictly advocate the use of oil-free pumice in
orthodontic bonding. The literature contains little
evidence regarding the effectiveness of either pum-
ice or prophylactic paste polishing versus traditional
etching not using self-etching primers (SEPs).

This prospective randomized controlled trial
evaluates and compares the effects of enamel clean-
ing using either oil-free pumice or prophylaxis paste
on incidence of bracket failure in orthodontic pa-
tients. The null hypothesis was that there would be
no difference between the use of pumice and pro-
phylactic paste in terms of bracket failure rate.

Material and methods

The Regional Ethical Review Board in Uppsala, Swe-
den, which follows the Helsinki Declaration guide-
lines, approved the study protocol.

Fifty consecutive patients, mean age 14.1+1.4 years
(£SD), participated in this study, all of whom were
to receive conventional bimaxillary fixed appliance
therapy at the Postgraduate Dental Centre, Depart-
ment of Orthodontics, Orebro County Council,
Sweden. An equal number of teeth on each side of
the dental arch, with a minimum of four teeth per
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quadrant, was required. Patients with labial restora-
tions and/or hypomineralization on their teeth were
excluded from the study. First and second molars
were not included in the statistics due to the risk of
occlusion interferences.

A cross-mouth design was used. In each patient,
two diagonal quadrants (i.e. upper right and lower
left or vice versa) were randomly assigned to the
pumice group and the contralateral diagonal quad-
rants to the Prophy Paste® group. The randomiza-
tion process was as follows: A computer-created
block-randomization list was acquired using SPSS
version 15.0 (SPSS, Chicago, IL). Each time a patient
gave consent, the randomization list was checked
to see which diagonal quadrants were to be cleaned
using pumice (Orthodontic Prophy Pumice, 1st &
Final®, Reliance Orthodontic Products, Itasca, IL)
and which using Prophy Paste® CCS RDA 170 (CCS
Healthcare, Borlinge, Sweden). The Prophy Paste
contains, among other ingredients, glycerine, pum-
ice, sodium fluoride, and hydrogenated castor oil.

After professional cleaning using either pumice or
Prophy Paste and adequate moisture control using
dental cotton rolls in the anterior segment, parotis
dental rolls in the lateral segments, and a saliva ejec-
tor, the labial surfaces were etched with Ultra-Etch
35% phosphoric acid gel (Ultradent Products, South
Jordan, UT) for 30 s and then thoroughly rinsed.
The labial surfaces were then air dried and a very
thin layer of Transbond XT primer (3M Unitek,
Monrovia, CA) was applied to the enamel surface
and rubbed in for 5 s, blown into the etched prisms
using a 3-in-1 syringe, and light-cured for 20 s using
a Demetron 2000 curing unit (Demetron, Danbury,
CT) of quartz tungsten halogen type. Metal brackets
having either a .018” or .022” slot (Victory Series®,
3M Unitek) were then bonded using Transbond
Plus (3M Unitek) and light-cured for 20 s. A check
for occlusal interference was conducted. The same
standardized bonding procedure was applied in all
patients.

The same operator (MM) bonded all the brackets
on all patients to limit variability. The patients were
then followed for an average of 23 months, 22.8 £
6.7 months (mean + SD), until the fixed appliances
were removed, and the incidences of bracket failure
and debonding, noted in patient records during the
2009—2012 observation period, were compiled by the
other co-author (FB), and thus were blinded to the
operator. Debonded brackets were rebonded and
then removed from future counts.

Chi-square analysis and Risk Ratio (RR) was used
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to compare the number of bracket failures between
groups. For the analysis, P <0.05 was considered sta-
tistically significant. Statistical software, SPSS ver-
sion 17.0, was used for the analysis.

Results

Of a total of 50 patients, two received treatment only
in the upper jaw, although they were initially to have
had bimaxillary treatment, and two were bonded
in one jaw by an assistant and not the operator and
therefore were excluded from the study. A total of
46 patients, 29 girls and 17 boys, completed the trial,
of whom 22 were treated without any extractions,
18 with 4 premolar extractions, and 6 with 2 pre-
molar extractions. In all, 836 teeth were bonded, of
which 418 were polished with pumice and 418 with
Prophy Paste before etching and bonding the fixed
appliances. Overall, 26 bond failures occurred by the
end of the trial. Fifteen bracket failures were noted
in the Prophy Paste group (3.6%) and 11 in the pum-
ice group (2.6%). The failures were almost equally
distributed between the upper and lower jaws and
between extraction and non-extraction patients.
There were no statistically significant differences
between the groups (P = 0.43; see Table 1). Table 2
shows the number of patients who experienced at
least one bracket failure with each method. The risk
ratio (1.38, 95% confidence interval 0.61—3.10) indi-
cates a 38% increased bracket failure rate in the Pro-
phy Paste group, though the difference between the
diagonal quadrants was not statistically significant.

Table 1. Total number of brackets failure compared between
groups

Brackets No Total
failure failure
Pumice 1 407 418
Prophy paste 15 403 418
Total 26 810 836

Chi-square = 0.43; NS

Table 2. Total number of patients with brackets failure

Brackets No Total
failure failure
Pumice diagonals 8 38 46
Prophy paste diagonals 1 35 46
Total 19 73 92

Chi-square = 0.86; NS

Discussion

In this study, we evaluated the rate of bracket fail-
ure in orthodontic patients whose enamel surfaces
were polished with either pumice or oil-containing
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prophylactic paste (Prophy Paste®). We found no
statistically significant differences between the
groups after 23 months of treatment.

Bonding is a critical part of orthodontic treat-
ment. To obtain optimum results and for the bracket
to last throughout the treatment, the tooth surface
must be properly cleaned and carefully etched and
dried; resin is then applied and light cured and the
bracket is attached with composite. Like previous
studies (1) this study finds that failure of orthodon-
tic brackets is probably due to failure in bonding
technique rather than to failure in prophylactic paste
or pumice pretreatment. One critical consideration
is that the tooth must be dry during the bonding
process. Contamination with moisture, such as sa-
liva, blood, or water, during the bonding process will
eventually lead to bracket failure. Bonding technique
is highly exacting and dentists and orthodontic as-
sistants should devote particular attention and effort
to this part of the treatment.

Several studies indicate that enamel polishing
with prophylatic pastes containing oil or fluoride is
not recommended (4,8,9). However, these studies
evaluate the effect of pastes in association with SEPs.
The importance of the pumice prophylaxis step in
ensuring the clinical success of SEP bonding might
be due, in part, to the inherently lower bond strength
of SEPs and to technique sensitivity (6). Other stud-
ies suggest that pumicing is particularly important
in SEP bonding because the chalky appearance of
enamel that results from traditional etching is not
clinically visible when using SEP (8). This indicates
that, compared with SEP, traditional etching is less
sensitive to the selection of polishing agents.

The risk ratios calculated here indicate a 38% in-
creased risk of bracket failure when using Prophy
Paste, though the difference between groups was not
statistically significant and could be due to chance.

Conclusions

The null hypothesis could not be rejected. Accord-
ingly, this randomized controlled cross-mouth
study concluded that enamel cleaning using either
oil-free pumice or oil-containing Prophy Paste be-
fore orthodontic bonding works equally well in a
clinical setting.
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Parental attitudes and experiences of
dental care in children and adolescents
with ADHD - a questionnaire study

MARIE STABERG', JORGEN G NOREN', MATS JOHNSON??, SVENNY KOPP??, AGNETA ROBERTSON'

Abstract

Attention deficit hyperactivity disorder (ADHD) is a common psychiatric condition characte-
rized by age-inappropriate levels of inattention, hyperactivity-impulsiveness or a combination
of these.

The aim of this study was to analyze parental attitudes to and experience of dental care,
oral hygiene and dietary habits in children/adolescents with ADHD. Twenty- six parents of 31
subjects, 20 boys and 11 girls, aged 5-19 years with ADHD registered at the Gothenburg Child
Neuropsychiatric Clinic, were invited. The parents answered a questionnaire regarding dif-
ferent oral problems when visiting the Clinic of Pediatric Dentistry, Gothenburg, for an oral
examination of their child.

The parents felt the dental care at the Public Dental Service was good, but noted a lack of
knowledge regarding child neuropsychiatry among the dental staff which may influence the
dental treatment.

Fifteen parents reported their children had experienced mouth pain and 15 reported their
child had suffered from both discomfort and pain from local anesthesia. Thirteen of the child-
ren had a dental trauma and 12 parents reported pain in connection to the dental treatment.
Pain related to filling therapy was stated by 11 parents. According to the parents, five children
suffered from dental fear but 15 reported the child had a general fear. Pursuant to the parents,
the beverage for dinner was mainly milk or water, while sweet drinks were more frequent
when thirsty. Seventeen parents reported their children had poor oral hygiene or could not
manage to brush their teeth and 14 of the 31 children only brushed once a day or less.

The results show that the parents experience a lack of child neuropsychiatric knowledge,
care and patience from the dental staff, which may influence the treatment. Oral hygiene/
tooth brushing is neglected and the frequent consumption of sugar is difficult for the parents
to handle.

Key words
ADHD, dental care, dental treatment, oral hygiene, questionnaire
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Foraldrars uppfattning och erfarenheter av tand-
vard for barn och ungdomar med ADHD

MARIE STABERG, JORGEN G NOREN, MATS JOHNSON, SVENNY KOPP, AGNETA ROBERTSON

Sammanfattning

Barn och ungdomar med ADHD (Attention Deficit Hyperactivity Disorder) har
stora svarigheter att anpassa sin aktivitetsniva till den situation de befinner sig i
och bromsa sin bendgenhet att direkt reagera pa de impulser de far.

Syftet med denna studie var att analysera fordldrarnas uppfattning och erfaren-
het av tandvard, munhygien och kostvanor hos barn/ungdomar med ett neuro-

psykiatriskt funktionshinder.

Tjugosex foraldrar till 20 pojkar och 11 flickor i dldern 5-19 &r med ADHD och
normal 1Q som remitterats till Barnneuropsykiatriska kliniken (BNK) vid Drott-
ning Silvias barn- och ungdomssjukhus i Goteborg tillfragades om deltagande
i studien. Foraldrarna fick svara pa ett frageformular pa Specialistkliniken for
Pedodonti, Goteborg, Folktandvarden Vastra Gotaland.

Resultaten visar att majoriteten av foraldrarna var néjda med den behandling
barnen/ungdomarna fatt pa Folktandvarden. Trots detta upplevde de att det
fanns bristande neuropsykiatriska kunskaper hos tandvardspersonalen, vilket
skulle kunna inverka pa sjélva tandbehandlingen.

Femton foraldrar uppgav att deras barn upplevt smarta i munnen och 15 att
deras barn upplevt obehag och smarta i samband med att de fatt lokalanestesi.
Tolv féraldrar uppgav att barnet upplevt smarta i samband med behandling av
tandtrauma och 12 féraldrar svarade att deras barn upplevt smarta relaterat till
fyllningsterapi. Av de 31 barnen hade 13 haft ett tandtrauma.

Enligt fordldrarna var det 5 barn som var tandvardsradda men 15 foraldrar
svarade att deras barn hade ndgon form av allman radsla.

Den vanligaste maltidsdrycken var vatten eller mjolk, medan séta drycker var
mer vanligt forekommande vid torst. Att barnet hade dalig munhygien eller inte
klarade av sin egen munhygien ansags av 17 foraldrar. Enligt foraldrarna borsta-
de 14 av de 31 barnen tdnderna bara en gang om dagen eller mindre ofta.

Resultaten pekar pa att fordldrar till barn med ADHD upplever att tandvards-
personalen saknar kunskaper om barn med neuropsykiatriska tillstand och
att de onskar ett battre bemdtande och storre tdlamod fran tandvardens sida.
Munhygien/tandborstning fungerar ddligt och liksom det ofta frekventa intaget
av sotsaker ar svart att hantera for foraldrarna.

94 SWEDISH DENTAL JOURNAL VOL. 38 ISSUE 2 2014



PARENTAL EXPERIENCES OF DENTAL CARE IN CHILDREN WITH ADHD

Introduction

In childhood, attention deficit hyperactivity disor-
der (ADHD) is a psychiatric condition character-
ized by age-inappropriate levels of inattention, hy-
peractivity-impulsiveness or a combination of these
problems (1).

ADHD is one of the most common childhood
psychiatric disorders, present in 3-7% of school-
aged children. Boys are more prone to ADHD than
girls (7), with a gender ratio of 3-6:1 and a peak be-
tween 6 and 9 years of age for boys, however, girls
have a higher prevalence during adolescence (16).
Boys and girls have the same type of core problems
and the same degree of functional impairments (8),
but girls with ADHD are often under-diagnosed
since they have less acting-out behavior (11). The
symptoms of ADHD often lead to functional im-
pairment in multiple domains and a lower quality of
life (6). In approximately 50%, ADHD is a persisting
disorder into adulthood. Of the diagnosed children
with ADHD, most will go on to have significant dif-
ficulties in adulthood, which may include continued
ADHD, personality disorders, emotional and social
difficulties (14).

Dental treatment is a stress situation with a va-
riety of unpleasant stimuli. Children in particular
show their distress in behavior which sometimes
leads to management problems. In a dental setting,
the behavior management of children with ADHD
may be challenging. Children with ADHD exhibit
more problems interacting with a dentist and have
more difficulties staying focused on the examina-
tion, thus causing the situation to easily become
vague and confusing for the child (3).

Few articles have been written on ADHD from a
dental and parental point of view. Therefore, deeper
knowledge of the parent’s dental experience for their
children/adolescents with ADHD is of interest.

The aim of this study was to analyze parental
attitudes and experiences of dental care and oral
hygiene and dietary habits in their children/adoles-
cents with ADHD.

Material and methods

Subjects

The inclusion criteria to participate in the study
were full DSM-1V (1), diagnostic criteria for ADHD,
and a normal IQ. Parents of 93 subjects with ADHD,
visiting their physicians at the Gothenburg Child
Neuropsychiatric Clinic, were invited. Parents of 31
subjects contacted the Clinic of Pediatric Dentistry
and agreed to participate in the study. Three of the
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individuals in the group had one sibling and one
had two siblings participating. The final study group
thus consisted of 26 mothers to 20 boys and 11 girls,
aged 5-19 years, diagnosed with ADHD.

Questionnaire

A questionnaire containing 76 multiple choice ques-
tions and two open questions was sent home to the
parents before the dental visit. The parents complet-
ed the questionnaire concerning informant, parent’s
place of birth, social relations (living with biological
parents or own apartment), siblings, medical anam-
nesis (diagnosis and medication), pain experience,
dental experience and feelings regarding it, dental
fear/medical fear/general fear, and dental fear in the
family.

The parents were also asked to evaluate their
child’s oral health including dietary habits, oral hy-
giene routines, fluoride exposure, and earlier dental
care. In the questionnaire, the parents were able to
give their reflections.

Open questions

The open questions at the end of the questionnaire
were “Is there anything else you would like to tell us
about dentistry for children/adolescents with ADHD”
and “Is there anything you think dentists could do bet-
ter/different concerning dentistry for children/adoles-
cents with ADHD?”

The answers are first presented as annotations
from parents grouped under sweets. Then grouped
into four sections: Preparation before the dental
visit and knowledge in advance regarding the den-
tal treatment, enough time, care regarding the child
and patience from the dental staff. There were also
annotations regarding knowledge of neuropsychiatry
and the parents’ reflections of their child during den-
tal visits.

Ethical considerations

This study was approved by the Regional Ethical Re-
view Board of the University of Gothenburg, Swe-
den, (2003-03-28) number SO16-03. Children, ado-
lescents and parents were given written and verbal
information regarding the study and asked to give
written consent to participate.

Results
Subjects
All 31 children, 20 boys and 11 girls, were born in
Sweden to a Swedish mother, except one mother
who was from Finland. All fathers were from Sweden
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except two; one came from former Yugoslavia and
one from Italy. The children lived with their biologi-
cal parents, except two having their own apartment.

Medical anamnesis and medication

Of the 31 subjects, 26 also had other psychiatric diag-
noses. Medication with Ritalin®, Concerta® or Strat-
tera® was prescribed for 28 of the 31 subjects (Table
1). The medical anamnesis was verified by the child’s
physician.

Dental care

All of the subjects had received dental care at the
Public Dental Service (PDS) and had previous ex-
perience of dental treatment within the PDS. Two of
the children had received specialist dental care and
two had general anesthesia for dental care.

Table 1. Frequencies of co-morbid conditions and medication
among the 31 subjects. (ADHD=Attention Deficit Hyperactivity
Disorder; DCD=Developmental Coordination Disorder;
0DD=0ppositional Defiant Disorder; 0CD=0bsessive-Compulsive
Disorder.)

Disorder Number
ADHD 31
Multiple diagnoses 26
DCD 13
Reading and writing 13
disorders
Autistic traits 4
0DD 3
Depression 3
Tics 3
0cD 1
Tourette's syndrome 1
Panic disorder 1
Medication 28
Ritalin 14
Concerta 10
Strattera 4
Other medications
Zoloft 1
Cipramil 2
Risperdal 1
Fontex 1

Previous dental experience and treatment

According to the parents, their children had experi-
enced taking X-ray images, local anesthesia, filling
therapy and tooth extractions. A majority of the par-
ents also expressed their children had experienced
pain and discomfort during different treatments.
Thirteen parents reported their child had experi-
enced a dental trauma (Table 2).

Fifteen parents reported their children had expe-
rienced both discomfort and pain from local anes-
thesia, 12 reported pain from treatment of a dental
trauma and 11 parents reported pain in connection
with filling therapy (Table 2). The answers indicated
no influence of siblings.

A majority of the parents thought their child had
received necessary dental treatment, good dental
information and considered the dental staff had
been kind to their child while seventeen believed the
staff’s knowledge regarding neuropsychiatry was
not sufficient (Table 3).

Fear
According to the parents, five children suffered from
dental fear but 17 parents thought their child did not
manage dental care in a suitable way. Four children
had problems going to the physician because they
were afraid of injections, three children with dental
fear were also afraid of going to the physician.
General fear of snakes, spiders, insects, darkness
and thunderstorms was reported from 15 parents.
Only one individual with dental fear also had a fear
of medical care, general fear and had a sibling with
dental fear. According to the answered question-
naires, 13 mothers, 5 fathers and 11 siblings had den-
tal fear. However, only one mother with dental fear
reported having a child with dental fear.

Dietary habits

The beverage for dinner was mainly milk or water
while syrup, soft drinks and juice were more fre-
quent when thirsty (Table 4, Table 5).

Table 2. Results of the questionnaire from the 26 parents (representing 31 subjects) during previous dental experiences.

Report of previous dental experiences Yes No No answer Pain Discomfort

X-ray 29 2 0 11 14

Local anesthesia 19 12 0 15 15

Filling therapy 18 12 1 1 13

Polishing of teeth 18 12 1 4 6

Tooth extraction 16 14 1 8 1

Dental trauma 13 18 0 12 1
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Table 3. Evaluation of treatment at the Public Dental Service according to the

questionnaire filled out by the 26 parents of the 31 children with ADHD.

Evaluation Good Less good/ No answer
doubtful
Received with kindness 23 7 1
Dental information 23 7 1
Necessary dental treatment 21 10 0
Patience 18 12 1
Care 18 13 0
Knowledge 12 17 2

Table 4. Results of the questionnaire from the 26 parents (representing 31 subjects) regarding beverage intake for dinner and when

thirsty. (Several alternatives were possible).

Milk Water Syrup Soft drinks Juice Other
Drink at dinner 23 21 9 5 5 0
Drink when thirsty 8 22 12 9 6 8

Table 5. Results of the questionnaire from the 26 parents (representing 31 subjects) regarding frequency of sweet beverages

and the consumption of sweets, biscuits, sweet cereals and spreads.

Never Seldom Oncea Several Daily No answer
week times a week

Sweets 0 2 13 13 2 1
Syrup/soft drinks 0 4 1 1 4 1

Juice 1 12 8 7 2 1
Cookies, biscuits 0 8 15 6 1 1

Sweet cereals 14 8 4 1 3 1

Bread with marmalade

jam/Nutella 12 10 7 1 0 1

Oral health adult (no=2). Fourteen of the children brushed once

Oral health being very important or important was
claimed by 25 of the parents answering the question-
naire. Nineteen parents stated their child’s dental
health was very good or good, while seven parents
thought it was bad and five did not know. Three chil-
dren with dental fear were also evaluated by their
mothers to have poor oral health and they were not
siblings.

Parent’s report of oral hygiene routines

and fluoride exposure

Seventeen parents reported their child/children had
poor oral hygiene or did not manage at all to brush
their teeth. Sixteen of the parents reported it had
been difficult or not possible to help their child brush
his/her teeth during childhood (<8 year). According
to the questionnaire, all children in the age-group
8-19 years (no=29) brushed their teeth themselves,
while children aged 5-8 years received help from an
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a day or less and all children used fluoride tooth-
paste. Extra fluoride supplementation was used by
15 individuals according to the questionnaires. An
ordinary toothbrush was used by 17 children, 3 used
an electric toothbrush and 11 children used both an
electric and an ordinary brush.

Open questions

Twenty parents made comments in the question-
naire to the two open questions; “Is there anything
else you would like to tell us about dentistry for chil-
dren/adolescents with ADHD”, and “Is there anything
you think dentists could do better/different concerning
dentistry for children/adolescents with ADHD?” The
comments are listed in Appendix (page 100). The
most frequent comments were for time, care and
patience regarding personnel in the dental clinic
(30 comments) followed by the parent’s general
reflections (16 comments).
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Discussion

This study shows that parents with children/ado-
lescents with ADHD are generally satisfied with the
Public Dental Service (PDS). However, the ques-
tionnaire indicates parents experience a lack of neu-
ropsychiatric knowledge, care and patience from the
dental staff more than dental fear in their children
when visiting the PDS.

This study was designed to give a picture of den-
tal treatments and everyday oral care for a group of
children and adolescents with the neuropsychiatric
diagnosis ADHD. The number of individuals in-
cluded in the study was relatively small, but with a
wide age range and all of the children had dental ex-
perience. To double-check the influence of siblings,
it was found that the parents had given individual
answers for each child, both for previous dental ex-
periences and feelings regarding dental care. This
confirms a person is not his diagnosis but an indi-
vidual with a diagnosis.

The answers to the questionnaire showed the par-
ents were satisfied with the dental treatment at the
PDS, however, the open questions indicated the par-
ents experienced the dental team lacking knowledge
regarding patients with ADHD and other disabili-
ties. Therefore, more information and knowledge in
this area would be beneficial for the patients and also
for the dental team.

This lack of knowledge may influence the dental
treatment in many ways. According to the parents,
this group of children needs preparation in advance,
more time, frequent visits and better care and struc-
ture at the PDS.

Few of the parents reported their child suffered
from dental fear, even if dental fear was common in
the family (mothers, fathers and siblings). General
fear was also common among the studied subjects. It
has been shown that highly anxious children report-
ed more pain than less anxious children (17). Other
studies have found that children with ADHD did not
exhibit a higher degree of dental anxiety except if
they had several symptoms of hyperactivity or im-
pulsivity (4, 5). In general, parents tend to estimate
dental fear in their children slightly higher than their
children do (9, 12). This indicates that the parents do
not recognize dental fear as being the main problem
for this group of children when visiting the dental
clinic.

When looking at the answers to the open ques-
tions, given by the parents, some core categories
were found. Time, care and patience are regarded as
being essential for a good dental treatment experi-
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ence. Preparation and knowledge in advance is also
important for this group of individuals which is
shown in the parents’ reflections on previous dental
visits. Dental care for individuals with special needs
requires specialized knowledge acquired by addi-
tional training, as well as increased awareness and
attention, adaptation, and accommodative meas-
ures beyond what is considered routine. The need
for increased dental appointment time should be
documented so the office staff is prepared to accom-
modate the patient’s unique circumstances at each
subsequent visit (2).

The answers to the open questions indicate the
parents are well aware of their child’s passion for
sweets. According to The National Food Adminis-
tration in Sweden, approximately 15-25 percent of a
child’s daily energy comes from sweets, soft drinks,
snacks, ice cream, desserts and pastry, with 20% of
Swedish children consuming sweets every day (13).

The risk factors for caries should be attended to
in the anamnesis and a reduction of the consump-
tion of sweets, soft drinks, snacks and pastry should
be emphasized to the parents promoting non-car-
iogenic alternatives. Therefore, notations regarding
sweets are an important reminder that a caries-risk
assessment should be performed to assess changes in
an individual’s risk status at each visit.

Poor oral hygiene, where only half of the subjects
brushed their teeth every day, and the poor oral hy-
giene reported by the parents is not in agreement
with the majority of Swedish children’s oral habits,
where more than 9o percent of all individuals brush
their teeth twice or at least once a day (10).

Another dimension of oral health is also the
child-parent relationship and the conflict priority
the parent can manage. Children and adolescents
with ADHD can elicit high levels of parental stress,
more conflicts in the parent-child relationship and
maladaptive parenting (15), which may influence the
child’s oral hygiene, dietary habits and in the long
run, the oral health.

The picture of dental treatments and everyday
oral care for children and adolescents with ADHD
seems to be multi-factorial. The diagnosis in itself,
with impulsivity and attention deficit, influences
many areas such as the parent-child relationship,
coordination, memory, dietary habits, oral hygiene
habits and how dental care at the PDS has worked
out. A dental setting may be challenging both for
the dental team, the child and the parents. Thus, it
is important to listen to the parents, obtain a more
profound medical history, interview parents regard-
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ing oral hygiene/tooth brushing/dietary habits and
provide fluoride when needed. These findings stress
the importance of early recognition of this disorder
for prevention and early intervention strategies.

Conclusion

The results show that parents of children/adoles-
cents with ADHD experience a lack of neuropsy-
chiatric knowledge, care and patience from the
dental staff, more than dental fear in their children.
This lack of knowledge influences dental treatment
in many ways. It is of importance that the dentist
use individually tailored strategies for each patient
to minimize all presumptive pain reactions. Oral
hygiene/tooth brushing is often neglected and the
frequent consumption of sugar is difficult for the
parents to handle. The dental teams need to work
together with the parents, acquire a more profound
anamnesis and interview parents regarding oral hy-
giene/tooth brushing/dietary habits.
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Appendix

ANNOTATION FROM PARENTS REGARDING
SWEETS (9 COMMENTSY)

“My child has an enormous need of sugar.”

“Sugar and salt, both are good.”

“We try to have sweets once a week but he buys himself
if he finds money.”

“He is crazy for sugar.”

“My son eats a lot of sweets, to increase the blood sugar
level and with that keep up the activity level because
of his ADHD.”

“We have to lock the pantry.”

“He gets money back on return bottles and gets sweets
from friends.”

“The more he eats, the nicer he gets.”

“We understand his need for sweet things but try to
offer fruits instead.”

PREPARATION/KNOWLEDGE IN ADVANCE

(9 COMMENTS)

“We (the parents) try to prepare at home.”

“The dentist/nurse must also prepare.”

“Tell more before the day’s treatment.”

“My son is very suspicious, he asks about everything.”
“She has to prepare one week in advance.”

“He wants to know what will happen.”

“Explain more, there are many rumors about the drill
and mistakes.”

“Inform the child what will happen next time.”

“The Public Dental Service doesn’t understand this.”

TIME, CARE AND PATIENCE (30 COMMENTS)
“More time.”

“More pause.”

“Listen to the child.”

“If he says it hurts, then it hurts.”

“My daughter refused to go to the dentist after a few
visits.”

“My child wants to go straight in to the dentist.”

“Let the parents stay in the room.”

“Time limits made the dentist angry.”

“My child needs to go more often to the dentist and
learn more.”

“Better information and more advice.”

“Take her pain and fear seriously.”

“Be nice and happy.”

“Show understanding if the child is afraid.”

“We need more regular follow-up and oral hygiene
information.”

“The dentist is nice but rough.”

“Waiting is difficult.”

“Don’t scrape the teeth when it’s not necessary.”

“My daughter goes home if she needs to wait.”

“Act instead of talking.”

“Treat the child on the basis of his age, not as a pre-
school child.”

“Behave, Martin!” “Endure!”

“Be nice and have patience.”

“The dentist was angry and irritated because of time
limits”

“You need to be more concrete about everything.”
“Give better information so the child will understand.”
“More follow-up information and cooperation.”

“My child easily becomes angry and gets into conflicts.”
“The encounter was bad.”

“Rewards are good.”

“The dental hygienist was very boring, rough and un-
pleasant. Now she is retired.”

KNOWLEDGE OF NEUROPSYCHIATRY

(3 COMMENTS)

“There was lack of knowledge about the child’s behav-
ior problems.”

“You need educating so you can take better care of chil-
dren with ADHD, dental fear and other disabilities.”
“The dentist did not know anything about the diagnosis.”

PARENT’S REFLECTIONS (16 COMMENTSY)

“The Public Dental Service has good quality and pro-
vides warranty.”

“My child has an impaired mood.”

“She has a lot of anxiety and phobias but can’t always
communicate it.”

“It is very difficult to relax and to calm down, he has
always been hyperactive.”

“My child is difficult to handle and the dentist accused
me of his caries problems.”

“Mornings are difficult; it takes time to wake up and
function.”

“She is always tired in the mornings because she can’t
go to sleep in the evening”. “She has a different 24 hour
rhythm.”

“According to his school, there are no problems at all,
but at home nothing works out.”

“He is afraid of injections.”

“Organization and planning is difficult.”

“My child is always messy; it easily becomes chaos
around her.”

“My child doesn’t trust dentists or doctors.”

“[ think I have ADHD too (mother).”

“The local anesthesia did not work.”

“The medication makes him calm.”

“My child has an eating disorder and is suffering from
depression.”
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