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Abstract

Aim The aim of the present study was to analyze whether
there were changes in the severity of malocclusions of
patients treated at the Department of Orthodontics,
University of Giessen, Germany over a period of 20 years
(1992-2012) and if the implementation of the KIG system
(German index of treatment need) in 2001 had any effect
on the patient cohort. Furthermore, the study aimed to
analyze the influence of the severity of malocclusion on
treatment quality and economic efficiency (relation pay-
ment per case/treatment effort).

Materials and methods The files of all 5385 patients
admitted to the orthodontic department between 1992 and
2012 were screened and the following information was
recorded: patient characteristics, treatment duration, KIG,
treatment outcome, and costs.

Results In the KIG period, patients were older, pretreat-
ment malocclusions were more severe, treatment took
longer, required more appointments, and did not achieve
the same degree of perfection as in the pre-KIG period.
Patients with a higher pretreatment KIG category had
longer treatments and did not achieve the same degree of
perfection as patients with lower KIG categories. Although
total payment was slightly higher for the more severe
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cases, their cost-per-appointment ratio was significantly
lower.

Conclusion In the present university department, a shift
of the orthodontic care task towards more complex cases
has occurred over the last 20 years. Generally the quality
of orthodontic treatment was good, but it has been
demonstrated that the higher KIG cases did not end up at
the same level of excellence as the lower KIG cases.
Furthermore, KIG 5 patients had a longer treatment
duration, and required more appointments than lower
KIG cases.

Keywords KIG system - University orthodontic care -
Treatment quality - Treatment costs - Reimbursement

Zusammenfassung

Ziel Ziel der vorliegenden Arbeit war es zu untersuchen,
ob sich der Schweregrad der Malokklusionen von Patienten
der Poliklinik fiir Kieferorthopédie der Justus-Liebig-Uni-
versitdt Gieflen iiber einen Zeitraum von 20 Jahren
(1992-2012) verdndert hat und ob die Einfiihrung des
KIG(Kieferorthopiddische  Indikationsgruppen)-Systems
Einfluss auf die Patientenkohorte der Abteilung hatte. Des
Weiteren wurde der Einfluss des Schweregrads der
Malokklusion auf das Behandlungsergebnis und auf die
Wirtschaftlichkeit der Abteilung (Verhiltnis Einnahmen/
Behandlungsaufwand) analysiert.

Material und Methoden Die Akten von allen 5385 zwi-
schen 1992 und 2012 aufgenommenen gesetzlich versi-
cherten Patienten wurden untersucht. Analysiert wurden
die Parameter Patientencharakteristika, Behandlungsdauer,
KIG, Behandlungsergebnis und Kosten.
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Ergebnisse Nach Einfiihrung des KIG-Systems waren die
Patienten im Durchschnitt ein Jahr &lter, hatten aus-
geprigtere Malokklusionen und erreichten nicht die gleiche
Perfektion im Behandlungsergebnis wie vor Einfiihrung
des KIG-Systems. Ferner fiel auf, dass Patienten mit hohem
KIG (5) durchschnittlich eine 7 Monate lingere Behand-
lungsdauer und 6 Kontrolltermine mehr hatten als KIG-3-
Patienten. Generell waren die Behandlungsergebnisse gut,
jedoch zeigte sich ein Zusammenhang zwischen dem
Schweregrad der Malokklusion und der Ergebnisqualitit.
So erreichten beispielweise nur 51,4% der KIG-5-Fille ein
ausgezeichnetes oder gutes Ergebnis, wihrend dies bei
65,6% der KIG-3-Patienten der Fall war. Zwar wurde die
Behandlung von ausgeprigten Malokklusionen (KIG 5)
durchschnittlich etwas hoher vergiitet, jedoch waren auch
mehr Kontrolltermine notig, sodass die Einnahmen-pro-
Termin-Bilanz bei KIG-5-Fillen ungiinstiger war als bei
KIG-3-Patienten (74,92 vs. 82,21€/Termin).
Schlussfolgerung In den vergangenen 20 Jahren hat eine
Verschiebung des Patientengutes hin zu komplexeren
Fillen stattgefunden. Patienten mit hohem Ausgangs-KIG-
Wert erreichten nicht den gleichen Grad an Perfektion wie
weniger komplexe Fille, und ihre Therapie wurde in
Relation zum Behandlungsaufwand geringer vergiitet.
Nach Einfiihrung des KIG-Systems sind somit am unter-
suchten Standort negative Auswirkungen auf die Wirt-
schaftlichkeit der Abteilung entstanden.

Schliisselworter KIG (Kieferorthopédische
Indikationsgruppen)-system - Universitire
Versorgungsaufgabe - Behandlungsqualitit -
Behandlungskosten - Vergiitung

Introduction

Over the last few decades, advances in orthodontic and pro-
phylactic measures, demographic changes, and patient
demands as well as amendments in general healthcare policy
have led to changes in orthodontic therapy [33]. These
changes might have an impact on treatment expenditures and
costs as well as on the quality of orthodontic care.

Different countries have developed diverging strategies
concerning the financial coverage of orthodontic therapy.
Whereas in some countries orthodontic treatment has to be
paid for exclusively by the patients, other countries have
developed systems of orthodontic treatment need, in which
individuals with extreme malocclusions have the costs for
therapy covered by the general health system. To be able to
categorize a corresponding orthodontic treatment need, the
German public healthcare system introduced the KIG
(Kieferorthopidische Indikationsgruppen) in 2001 [16],
which is based on the IOTN (Index of Treatment Need) [9].
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Since implementation of this 5-score-index, clearly defined
criteria have to be reached (score >3) for an orthodontic
treatment to be covered by public health insurances.

From the perspective of the German general healthcare
system, the implementation of the KIG can be considered
successful, since a significant reduction of the number of
patients undergoing orthodontic treatment at the cost of the
public health insurances is evident [11, 17]. Also in Great
Britain, political changes have had effects on the orthodontic
profession. A recent study from St George’s Hospital
Orthodontic Department reports that after the contract chan-
ges of the National Health Service there was an increase in the
referrals of severe cases (high IOTN) from specialized prac-
titioners to the clinic [21]. The authors assume that this change
in referral practice is due to economic reasons, which implies
that in specialized practices careful attention is given to an
economically reasonable ratio of treatment effort to payment.
Whether changes in the referral pattern to orthodontic
departments of German universities have occurred since
implementation of the KIG system has not yet been evaluated.

Aim

The aim of the present study was to analyze whether there
were changes in the severity of malocclusions of patients
treated at the Department of Orthodontics, University of
Giessen, Germany over a period of 20 years (1992-2012)
and if the implementation of the KIG system had any effect on
the patient cohort. Furthermore, the study aimed to analyze
the influence of the severity of malocclusion on treatment
quality and economic efficiency (relation payment per case/
treatment effort).

Materials and methods

The study was approved by the ethic committee of the
Medical Faculty of the University of Giessen, Germany
(AZ.101/13). The files of all 5385 patients admitted to the
orthodontic department between 1992 and 2012 were
screened and those 3210 fulfilling the following inclusion
criteria were included:

e Complete records available
e Orthodontic treatment in the department
e Cost coverage by public health insurances

On the basis of the patients’ records the following
information was recorded:

e Pretreatment age
e Gender
e Dental stage (according to Bjork et al. [8])
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e Active treatment duration
e Number of appointments
e Orthodontic appliances used

Removable only

Fixed only

Combination removable—fixed
Combination fixed—surgical
Others (e.g., chin cup, face mask)

e KIG [16]
e Treatment quality [1]
e Treatment costs

Statistical analysis

An explorative statistical analysis of the data was per-
formed in collaboration with the Institute for Medical
Statistics of the University of Giessen, Germany using IBM
SPSS 22. In addition to the descriptive assessment, the
following tests were applied:

ey test to test for the independence of categorical data
(treatment duration, dental stage, appliance type, KIG,
treatment quality),

e Wilcoxon—Mann—Whitney test to assess nonparametric
independent samples for common features (i.e., age and
treatment duration), and

e Kruskal-Wallis test to test for group differences
between nonparametric independent samples (i.e., pay-
ment and number of appointments related to KIG).

A total of 3210 patients were analyzed: 1273 were
treated from 1992-2002 (before KIG implementation; “pre-
KIG period”) and 1937 between 2002 and 2012 (after KIG
implementation; “KIG period”).

Results

The mean age at the start of treatment was 12 + 3.5 years.
Comparing the two observation periods, it is striking that
the median pretreatment age increased by approximately

1 year in the KIG period. No gender-specific differences
concerning the pretreatment age were found (Table 1). For
both observation periods the percentage of females was
slightly higher than that of males (pre-KIG: 53.9% females,
KIG: 54.6% females).

A total of 514 patients were treated in the early mixed or
deciduous dentition, whereas the majority of patients
(n = 2684) were treated in the late mixed or permanent
dentition. When comparing the two observation periods, a
significant reduction (p = 0.000) of the percentage of
patients treated early was observed from the pre-KIG to
KIG period (Table 2; Fig. 1).

Treatment duration

The median active treatment duration for the total subject
material was 32 £ 17 months. On average, the active
orthodontic therapy of boys took 2 months longer than that
of girls (p = 0.035). Patients treated in the KIG period had
a 7-month shorter treatment duration than patients treated
in the pre-KIG period (p = 0.000). Patients with a severe
treatment need (KIG = 5) had longer treatments than those
with lower KIG scores (p = 0.000; Table 3).

In accordance with the active treatment duration, the
number of appointments also increased with increasing
KIG. For example, KIG 3 patients required a median of
28.4 £ 8 appointments, KIG 4 patients were seen 29 + 8
times during their active treatment phase, and KIG 5
patients 34 £ 10 times (p = 0.002).

Orthodontic appliances

The majority of patients (64.6%) were treated exclusively
with fixed appliances, whereby 17.5% had some time of
removable appliance prior to multibracket therapy, 14.2%
of the patients were treated with removable appliances
only, and 3.5% were combined surgical-orthodontic cases.
A small percentage (0.2%) was treated with extraoral
appliances only. When comparing the two observation
periods, it is striking that the percentage of patients treated
exclusively with fixed appliances increased significantly

Tab. 1 Pretreatment age for the total subject material as well as for the observation period (pre-KIG and KIG period)
Tab. 1 Alter aller Patienten vor Behandlungsbeginn in Relation zu den 2 Beobachtungszeitrdumen (vor KIG und KIG)

Median Mean SD Minimum Maximum p value
Total (n = 3210) 12.0 12.1 35 3.0 46.0
Pre-KIG (n = 1273) 11.0 11.5 3.6 3.0 46.0 0.000%**
KIG (n = 1937) 12.0 12.5 34 4.0 39.0
Male (n = 1466) 12.0 12.1 3.6 3.0 39.0 0.639"™
Female (n = 1744) 12.0 12.1 34 4.0 46.0

SD standard deviation
*#% Value considered significant
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Tab. 2 Pretreatment dental stages (Bjork, 1964) for the whole patient sample as well as for the pre-KIG and KIG period
Tab. 2 Gebissentwicklungsstadien (Bjork, 1964) aller Patienten vor Behandlungsbeginn in Relation zu den 2 Beobachtungszeitraumen (vor KIG

und KIG)
Dental stage p value (observation periods)
DD DS1 DS2 Totalearly Tx DS3 DS4  Total late Tx
Total n 12 162 352 514 1425 1259 2684 /
% 04 5.0 11.0 16.0 44.4 39.2 83.6
Pre-KIG (n = 1273) n 7 46 223 269 598 399 997 0.000%**
% 0.5 3.6 17.5 21.1 47.0 314 78.4
KIG (n = 1937) n 5 116 129 245 827 860 1687
% 02 6.0 6.7 12.7 42.7 44.4 87.1

DD deciduous dentition, 7Tx treatment, DS dental stage

**% Value considered significant
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50 47.0
427 ,44—'4
40
31.3
30
20 175
10 == 67
3.6
oso: | M
0 —
Decidous DS1 DS2 DS3 DS4
dentition

Fig. 1 Distribution of the 3210 patients according to their pretreat-
ment dental stage and observation period (pre-KIG and KIG)

Abb. 1 Verteilung der 3210 Patienten nach Gebissentwicklungssta-
dium vor Behandlungsbeginn in den 2 Beobachtungszeitraumen (vor
KIG und KIG)

after the KIG implementation. Whereas 50.7% of all
patients treated in the pre-KIG period received only fixed
appliances, this was the case for 73.7% of the orthodontic
patients in the KIG period (p = 0.000).

KIG

Concerning the total subject material, the majority
(n = 1885; 58.7%) had the malocclusion severity score
KIG 4, followed by 548 patients (17.1%) with KIG 5 and
449 (14.0%) with KIG 3. Here a certain shift between the
two observation periods can be noted, which shows a clear
tendency towards more complex and less mild cases (KIG
1 and 2: —19%) treated after KIG implementation com-
pared to the pre-KIG period (Fig. 2). By far the most fre-
quent KIG category in both observation periods was “D”
(increased overjet) with 26.8% of the patients before and
27.5% after KIG implementation (Fig. 3).

Tab. 3 Active treatment

. . Active treatment (months) Mean Median SD Min Max p value
duration for the whole patient
sample as well as related to Total (n = 2388) 32.1 29.0 17.6 0.0 202.0 -
gender, observation period and
malocclusion severity (KIG) Gender
Tab. 3 Aktive Female 314 28.0 17.3 1.0 202.0 0.035%
Behandlungsdauer fiir das Male 33.0 29.0 17.8 0.0 134.0
gesamte Patientengut sowie in Observation period
Relation zu Geschlecht, P
Beobachtungszeitraum und 1992-2002 36.2 32.0 21.3 1.0 202.0 0.000%%**
KIG-Schweregrad 2002-2012 29.2 27.0 13.5 0.0 104.0
KIG
KIG 1/2 31.9 27.0 21.3 2.0 202.0 0.0007%**
KIG 3 29.0 26.0 14.1 0.0 90.0
KIG 4 32.0 29.0 17.3 1.0 157.0
KIG 5 35.7 31.0 18.0 3.0 104.0

SD standard deviation, Max maximum, Min minimum

**% Value considered significant
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Fig. 2 Distribution of the 3210 patients according to their KIG score
for the two observation periods (pre-KIG and KIG period)

Abb. 2 Verteilung der 3210 Patienten nach KIG-Schweregrad vor
Behandlungsbeginn in den 2 Beobachtungszeitrdumen (vor KIG und
KIG)
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Fig. 3 Distribution of the 3210 patients according to their KIG
category in the two observation periods (pre-KIG and KIG period)-
Abb. 3 Verteilung der 3210 Patienten nach KIG-Kategorie in den 2
Beobachtungszeitraumen (vor KIG und KIG)

Treatment quality

Concerning the total subject material, 17.8% finished with
an excellent treatment result according to the Ahlgren
category, 40.2% were good, 34.4% were acceptable, and
7.6% were unacceptable. Once more, differences between
the two time periods were striking, indicating more unac-
ceptable results in patients treated in the KIG period
(10.3%) compared to those in the pre-KIG period (4.4%;
Fig. 4).

When relating the treatment outcome to the pretreatment
malocclusion severity, it becomes evident that high-KIG
patients were more likely to reach an unacceptable treat-
ment result (KIG 5: 10.3% unacceptable) compared to KIG

Fig. 4 Distribution of the achieved treatment results (Ahlgren
categorization) in the two observation periods (pre-KIG and KIG
period)

Abb. 4 Verteilung der Behandlungsergebnisse (Ahlgren Einstufung)
in den 2 Beobachtungszeitraumen (vor KIG und KIG)

1 or 2 patients, where only 3.1% fell into the category
unacceptable (p = 0.001). Concentrating on the excellent
treatment results, one finds 19.8% of the patients in the
categories KIG 1 and 2 in this category, but only 12.7% of
the KIG 5 patients (Fig. 5).

Payment

Of the present subject sample, reimbursement by the public
health insurances was calculated from the files of 300
randomly selected patients, 100 each from the categories
KIG 3, 4, and 5. These were all files from patients treated
after 2004, as in 2004 an adjustment of the remuneration of
orthodontic services by public reimbursement systems was
launched, which is valid until today. The orthodontic
department received a total of 2183.95€ (median) per
patient from the public health insurances. This includes the
price for laboratory procedures and materials. Treatment of
KIG 5 patients was paid slightly more (median 2332.00€)
than for KIG 3 (2097.52€) or KIG 4 patients (2155.55€;
p = 0.039). Considering the reimbursement per appoint-
ment, however, KIG 5 patients had the lowest reimburse-
ment per appointment with a median of 68.07€, compared
to 74.24€ for the KIG 3 and 76.93€ for the KIG 4 patients
(Table 4).

Discussion

This study analyzed a total of 3210 patients treated over a
period of 20 years. Compared to similar studies in the lit-
erature [13, 14], this is quite a large sample, both in relation
to the total number of patients and the time span. It can be
assumed that the patient sample is representative for
orthodontic departments at German universities. A recent
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Fig. 5 Distribution of the
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Tab. 4 R.elmbursemen.t of tl}e Median Mean SD Min Max p value
orthodontic treatment (in €) in
relation to pretreatment Total reimbursement (€)
malocclusion severity (KIG 3, .
4, or 5) for the whole therapy Total (n = 300) 2183.95 2280.25 538.63 665.28 4553.98 0.039
and per active treatment KIG 3 (n = 100) 2097.52 2207.89 460.63 1013.38 3842.15
appointment" KIG 4 (n = 100) 2155.55 2232.73 553.41 665.28 4553.98
Tab. 4 Verglitung der KIG 5 (n = 100) 2332.00 2400.14 579.38 698.69 4548.00
kieferorthopadischen Therapie
(in €) in Relation zum KIG- Reimbursement/appointment (€) (active treatment)
Schweregrad fiir die gesamte Total (n = 300) 74.67 80.03 27.94 27.93 348.67 0.039*
Behandlung sowie pro aktivem KIG 3 (n = 100) 74.24 82.21 24.71 40.54 169.05
Behandlungstermin
KIG 4 (n = 100) 76.93 82.60 34.05 45.17 348.67
KIG 5 (n = 100) 68.07 74.93 23.40 27.93 145.69

SD standard deviation, Min minimum, Max maximum

* Value considered significant

paper from Saarland University described the KIG char-
acteristics of 1766 orthodontic patients [26] and found the
majority to be in the categories 4, followed by 5 and 3, with
the subdivisions D (increased overjet), M (negative over-
jet), and K (crossbite), which is in accordance with the
present patient cohort. It has to be noted, however, that our
department has special expertise in Class II treatment,
which explains the unusually high percentage of KIG D
subdivision cases (26.8% in 1992-2002, 27.5% after 2002)
for the present clinic site.

@ Springer

There has been a shift towards a later treatment start in
the KIG period. This can be explained by the fact that—in
accordance with the KIG guidelines—regular orthodontic
treatment can only be carried out starting in the late mixed
dentition, and only special KIG categories (e.g., syn-
dromes, crossbites, overjet > 9 mm) are covered by the
public health insurances at an earlier stage. Observational
studies from other countries report even higher pretreat-
ment ages at orthodontic university departments. In the
United States, for example, average pretreatment ages of
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16.6 years [14] or 15.3 years [12] are reported, which
appears comparable to the average pretreatment age at
Turkish universities (16.3 years [14]). In Japan, where
Deguchi et al. [14] report about an average pretreatment
age of 18.7, treatment is started even later. Traditionally, in
Germany orthodontic treatment consisted of a high per-
centage of removable plates and/or removable functional
appliance approaches. These appliances need time and
patient compliance to achieve the required tissue reactions.
With the privatization of the present university clinic in
2006, however, the economic pressure to achieve profit
maximization increased tremendously. This resulted in a
paradigm shift in the department towards a shorter treat-
ment duration with fewer appointments. In turn, the
required time/number of appointments to allow for
removable functional appliances to work is simply no
longer economically reasonable.

The average active treatment duration of the present
patient sample was 32 months, with a strong impact of
the pretreatment malocclusion severity. Whereas KIG 3
patients had a median of 28.4 £ 8 appointments in
29 months, KIG 4 patients required 29 + 8 appointments
in 32 months, and KIG 5 patients 34 4+ 10 appointments
in 35.7 months. Other authors also confirm that the
treatment duration is influenced by the malocclusion
severity [5, 28]. It is also reported that among others
Class II malocclusions are correlated with a longer
orthodontic therapy [15]. This bears a certain risk for
bias, as a large percentage of patients in the present
cohort were in the Class II KIG category (KIG = D3-5),
since this, as mentioned before, is a special expertise of
our clinic. However, when evaluating Class II patients
treated with a Herbst appliance in our department, these
are characterized by an extremely short median active
treatment duration of 18 months [7]. Considering the fact
that the present sample has a large percentage of Class II
patients of which again a large percentage, especially in
the high-KIG groups, received a Herbst appliance, the
numbers have to be interpreted with care. Assuming that
the KIG 4 or 5 Class II patients treated with a Herbst
appliance have a similar short treatment duration as in the
sample of Bock et al. [7], this would imply that treatment
without a Herbst appliance in these KIG categories would
take even longer. Thus, the situation for all other KIG
groups (except subgroup “D”) is probably even more
negative than it appears at first sight.

After implementation of the KIG system, more patients
were treated exclusively with fixed appliances (73.7%)
than in the earlier observation period (50.7%). This once
more could be the result of an increasing demand for faster
and more efficient orthodontic therapy, which is reached
more reliably with fixed than with removable appliances
[31, 32, 34]. This observation corresponds to the shorter

treatment duration in the KIG (median = 27.0 months)
compared to the pre-KIG period (median = 32.0 months).

Currently, there is limited information in the literature
describing the distribution of KIG categories. This is due to
the fact that this system is only applied in Germany. In one
paper from another university center, all 1766 patients
since the implementation of the KIG in 2002 were
screened. Here a similar distribution as in the present
sample was found with “D”, “M” and “K” being the most
frequent KIG categories [26]. One major difference
between the two universities, however, was that our
department had significantly more Class II patients
(n = 519 vs. 356), whereas they had many more cranio-
facial malformations (n = 245 vs. 74). The extreme
accumulation of Class II patients in Giessen can be
explained by the fact that Class II treatment with Herbst
appliances is a focus of the department, whereas the
accumulation of the craniofacial abnormalities in Hom-
burg/Saar is probably due to their larger catchment area.
Other studies evaluating KIG distributions have been per-
formed on school children [3, 17, 18] or adults [6]. How-
ever, the comparability of the latter data to the present
subject sample is limited, since we analyzed patients who
actually underwent orthodontic treatment, implying that
they had a need for therapy which the above cohorts did not
necessarily have.

Treatment results

Compared to the pre-KIG period, the percentage of patients
with unacceptable results increased remarkably (4.4—10%)
after implementation of the KIG system. A correlation
between the initial malocclusion severity and the treatment
result was obvious. Whereas 10.3% of the KIG 5 patients
achieved an unacceptable result, this was only the case for
3.1% of the KIG 1 and 2 patients. On the other hand, the
KIG 1 and 2 patients achieved excellent results in 19.8% of
the cases compared to only 12.7% of the KIG 5 patients.
These results are in accordance with those of Cansunar and
Uysal [13] who observed a direct correlation between the
pretreatment case complexity and the treatment result when
evaluating the orthodontic therapy of 1639 patients.
Campbell et al. [12] also found that a good orthodontic
treatment result in complex cases requires much more
effort than in milder cases. Considering the fact that the
total patient sample in the department has shifted from
milder to more severe cases over the last 20 years, it is not
surprising that the recent treatment outcomes were not as
good as the earlier ones. Furthermore, as the trend is that
both patients and parents are becoming more demanding,
on the one hand, but less tolerant and compliant, on the
other, it has to be considered that practitioners are placed
under pressure by the patients and/or parents to finish
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treatment and remove orthodontic appliances as early as
possible. This might additionally explain why cases are not
treated to the same degree of perfection as earlier, despite
advances in appliance technology and diagnostics.

Payment

The median total payment for a KIG 5 case was slightly
higher (2332.00€) than for a KIG 4 (2155.55€) or 3 case
(2097.52€). This is in accordance with other areas in
general medicine were higher severity of illnesses also
resulted in higher treatment costs, e.g., as reported for
patients with burns [29] or pediatric intensive care [20].
However, in the present sample the price for laboratory
procedures is already included. This means that the total
payment is not the net income of the department, but also
has to cover laboratory procedures. Considering now that
more difficult cases often require more sophisticated
appliances, which naturally are more expensive, the pay-
ment remaining for the department is often even lower than
for a KIG 3 or 4 case. In addition, KIG 5 patients required
much more treatment effort, which results in a better cost-
per-appointment relationship for KIG 3 or 4 patients
(74.24€ and 76.93€, respectively) compared to KIG 5
subjects (68.07€). Furthermore, the better treatment results
of KIG 3 and 4 patients make the more complex cases even
less appealing for the practitioner. From the economic
perspective of a university clinic in the state of Hessen,
Germany, this situation is particularly alarming as the
reimbursement systems pay university dental clinics
approximately 10% less than practitioners in private prac-
tices, irrespective of the malocclusion severity [24].
Additionally, considering the general inflation over the last
25 years, the total reimbursement for orthodontic treatment
has been reduced by approximately 30% relative to the
monetary value of 1991 [25]. This, of course, is in com-
plete contradiction to the demand for more economic
efficiency and profit maximization on behalf of the clinic
management.

Summarizing, the percentage of severe orthodontic
cases has increased significantly in the present department,
their treatment takes longer, is reimbursed less per
appointment, and does not achieve the same quality of
result as less complex cases. This places academic
orthodontic departments as ours into financial turmoil, as
the situation makes it close to impossible to treat patients in
the economic interest of the hospital. Again, a certain
parallelism to other areas of medicine becomes evident
where the reimbursement systems do not cover the full
costs for treatment of severe cases. It is well known that
university hospitals tend to treat more severe cases [2], but
these specific circumstances of teaching hospitals are not
considered when it comes to payment. Baumgart and le
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Claire [4] describe similar problems in the German DRG
(Diagnosis-Related Group)-based reimbursement system
for patients with inflammatory bowel disease, where
expenditures were not fully covered by DRG proceeds. For
the treatment of severe burns, insufficient cost coverage is
also reported from authors of different DRG-based reim-
bursement systems [19, 22, 23, 27, 29] or for therapy for
metastatic colorectal carcinoma [30]. Originally the
implementation of the DRG system aimed to increase the
efficiency of hospitals. The resulting side effects, however,
are lower quality patient care, more readmissions and,
naturally, a preference for more profitable cases [10].
Especially this preference for more profitable cases is
comparable to the KIG distribution in orthodontic univer-
sity departments where now more complex and, thus, less
profitable cases accumulate. This in accordance with trends
in the United Kingdom, where the contract changes of the
National Health Service led to an increase in the referrals
of severe cases (high IOTN) from specialized practitioners
to the clinic [21].

Limitations

The numbers found in this study have to be interpreted
with care, as the special focus of the department on
Herbst/Class II therapy naturally leads to a certain degree
of bias. Considering the fact that high KIG Class II cases
(KIG 4 and 5) are those prone to receive a Herbst
appliance and, thus, usually have a much shorter treat-
ment duration than patients treated with other appliances,
the significantly longer treatment duration for KIG 5
patients for all other categories except “D” is probably
much more extreme than the numbers imply. In other
words, we have to acknowledge that the financial burden
of KIG 5 treatments is a much greater problem than
assumed.

Conclusion

Within the limits of the present study, it has been shown
that in the present university department a shift of the
orthodontic care task towards more complex cases has
occurred over the last 20 years. Generally, the quality of
orthodontic treatment was good, but it has been demon-
strated that the higher KIG cases did not achieve the same
level of excellence as the lower KIG cases. Furthermore,
KIG 5 patients had a longer treatment duration and
required more appointments than low KIG cases. On the
basis of this development it has to be stated that the
implementation of the KIG system had a negative influence
on the economic efficiency of the present university
orthodontic department.
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