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Occurrence of oral mucosal
lesions, the influence of tobacco
habits and an estimate of
treatment time in an adult
Swedish population
Salonen L, Axel! T. Hellden L: Occurrence of oral mucosal lesions, the influence
of tobacco habits and an estimate of treatment time in an adult Swedish
population. J Oral Pathol Med 1990; 1Q: 17~

A randomly selected sample of adult subjects living in a Swedish county was
examined for the presence of oral mucosal lesions. Nine hundred twenty (920.
95%) of the selected sample of 967 subjects. comprismg approximately 0.75% of
the total adult population. were examined: lesions were registered in 596 of the
920. The registered prevalence levels were very similar to earlier reported data
from Sweden. Further. the relationship between tobacco habits and mucosal
lesions was analyzed and the time needed for treatment of the lesions was
estimated. A positive correlation couJd be demonStrated between tobacco use and
leukoplakia. frictional white lesion, coated tongue. hairy tongue and excessive
melanin plgmentat:on. while a negative correlation was observed for geographic
tongue and aphthous ulcers. Approximately 70% of the lesions were associated
with local irritants (e.g. dentures, tobacco, cheek and lip biting etc.). The
estimated mean time required for registration and management of oral mucosal
lesions in the studied group of adults was 24 min per individual.
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Table I. Number of subjects randomly selected for the plesent study and number and
percentage of "non-participants". The table also present distribltion ofedentulous and dentate
participants as well as dentate participants with removable dentures.

Randomly Non·
selec:ted subjects In) participants ?articipants (n)

Age Total Edentu- Dcntate+
group Men Women (n) ~,o Men Women lous Dentate denture

20-29 82 76 2 1 81 75 0 l56 0
~39 97 93 6 3 93 91 I 183 4
40-49 77 72 7 5 75 67 3 139 16
50-59 68 66 7 5 61 66 17 110 3\
60-69 68 69 12 8 61 64 30 95 32
70-79 50 56 5 5 46 55 58 43 18
~80 3S 58 8 9 32 53 60 2S 13

TOlal 477 490 47 5 449 471 169· 751 Jl4
967 920 920

• Two subjects did not use any denture.

According to recent epidemiologic reo
ports. oral health tas improved in Swe­
den (1, 2) as well a~ in most other indus­
trialized weslern countries (3. 4) during
the last decade. Most of these reports
have dealt primarily with periodontal
disease andior caries. This is also re­
flected in programs aimed at improving
oral health in larger populations. Thus,
in the WHOiFDT program for global
oral health by the year 2000 (5). the
main, and almost exclUsive. interest is
focused on periodontal disease and ca­
ries. To date. no s:udy appears to have
registered the total oral health care
needs for a given population. It has been
urged that an oral health survey should
include all aspects of oral disease (6).
Diseases of the oral mucous membranes
comprise one ohoose aspects. Epidemi­
ologic data on oral mucosal lesions are
relatively sparse. Thus, from Sweden.
for example, only one thorough study

has been reported concerning the prev­
alence of oral mucosal lesions in a gen­
eral population (7).

The first aim of the present study,

which is par: of a major comprehensive
cross-sectior.al survey of the total oral
health status In a randomly selected
sample of adults. was to assess the prev-
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Table 2B. Distribution of subjects with either clIc:lusivcly one habit or "nilled habits".

Table 2A. Tobacco habits among participants. Due to incomplete in:'ormation from lwO
subjects results are based on answers from 918 subjects of whom 23 reperted "milled habits".

Fig. 1. Topographic codes according to Rom-PEDERSEN" REsSTlltJP (13) with eight addilional
locations (Nos. 42-49) suggested by Axfu (7).

24.1
12.6
11.4

4.2
l.l
3.2
8.6

65.6

Total
(n-918)

(n) %

221
116
105

39
10
29
79

602

21.3
13.2
8.1

78.7

Women
(n_470)

(n) %

100
62
38

370

A slight modification of the topographi­
cal system suggested by ROEo-PET­
EIlSEN & RENSTRUP d 3) was used for
location registration of observed lesions
(Fig. I). In the present paper the loca­
tion distribution of U:e observed lesions
will only be used for presentation of
lesion~ occuring among users vs. non­
users of tobacco.

Tobacco habits - Prior to the clinical
examination. each participant answered

were recorded on pretyped forms de­
signed by AxELl (7). The diagnostic la­
bels and criteria were in accordance
with WHO. ICD-DA (10) and with
those modifications and complementary
additions suggested by AxEll (7. II)
and AxtLl et 01. (12). All clinical exami­
nations were performed by one of the
authors (LS). Before the start of the
study, the examiner had been familiar­
ized with the AxELl diagnostic criteria.

Habit Men
(n=448)

(n) %

Cigarette smoking 121 27.0
S 15 ag./day 54 12.1
> 15 ag./day 67 15.0

Pipe smoting 39 8.7
s 50 gramlweek 10 2.2
> 50 grarnlweek 29 6.5

Snuff dipping 79 17.6
No tobacco habit 232 51.8

Habit Men Women Total
(n=448) tn=470) (n-918)

(n) ·1. (nl % (n) "I.

Cigarette: smoking 103 23.0 100 21.3 203 22.1
Pipe smoking 32 7.1 32 3.5
Snuff dipping 58 12.9 58 6.3
Cigarette!Pipe 2 0.4 2 0.2
Cigarette/Snuff 16 3.6 16 1.7
Pipe/Snuff 5 1.1 5 0.5

alence of different oral mucosal lesions.
Since tobacco habits have been reported
to play an important role in etiology.
pathogenesis and clinical appearance of
many oral mucosal lesions (8), the se­
cond aim of the study wa~ to analyze
the relationship between observed
lesions and tobacco habits.

Epidemiologic surveys of oral muco­
sal lesions have so far almost exclusively
focused on prevalence levels. while little
information is available regarding treat­
ment needs and resources ~equired for
management of the lesions. Therefore,
a third aim was to estimate the time
needed for treatment and follow-up
controls.

Selection of participants. .'tratijication
and participation rate - The survey was
undertaken during the perIod Novem­
ber 1983-December 1984 ir. the North­
ern Medical Care District ;)f Alvsborg
county. located in the southwestern
Sweden. At the time the participants
were selccted for the study, the 10tal
population in the district comprised
about 168.000 inhabitants, of whom
122.886 were 20 yr and over. The district
includes rural areas. villages and three
cities of medium size ( II.O()}-42.000 in­
habitants). Before the sam~le selcction.
the aduJt population bad been stratified
with respect to location of residence, sex
and age (intervals: "20-29"; "3~39";

... , .. > 79 yr of age"). From each age
stratum, 0.75% of the inh2.bitants was
randomly selected to participate in the
study. Due to the relatively low number
of individuals in the oldest stratum ( >
79 yr). 1.5% were selected from this
group. According to the method de­
scribed. 967 individuals were selected
for participation (Table I). Clinical ex­
amination was carried out on 920 of
them. corresponding to a participation
rate 0£95.1%, For a more detailed de­
scription of the geographical area. sam­
pling procedure and "drop outs", see
H£lLDEs et al. (9).

Clinical examination - The majority
of participants (849 or 92'Y.; were exam­
ined in modern dental clina equipped
with excellent illumination. For physical
or mental reasons. 71 participants (8%)
were examined in institutions or in their
homes. A portable halogen light with
fiber optics was used to obt2.in sufficient
illumination during these ellaminations.

The oral mucosa. the venmlion bor­
der of the lips and the perioral skin was
methodically examined. Tissue changes

Materia' and methods
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FIg. 2. Percentage distribution of tobacco habits in different age groups and gender (M: men;
W: women). One cigarette = I g pipe tobacco. Twenty-one men reponed both snufT and
smoking habits.

None of the hi~tologicdescriptions con­
tradicted the clinical diagnoses.

Principles[or eSlimation of "treatment
time" based on a slandard modalilY for
a specific diagnosis - In order to calcu­
late the time needed for treatment of the
observed oral mucosal and circumoral
skin lesions, a menu of "treatment pro­
cedures" was made up. Each procedure
was given a code number and an esti­
mated "standard treatment time" (Table
3). A "standard treaunent procedure
package" for each diagnosis was also
made up, based on the authors- clinical
experience (Table 6).

"lndividud" estimate of treatment
need and lime - In addition to the "stan­
dard treatm~nt" assigned to each spe­
cific diagno5is (Table 6) and the calcu­
lated "standard treatment time" for
each treatment procedure presented in
Table 3, ind:vidual treatment time esti­
mates were also made. Suggested treat­
ment and treatment time for each lesion
were then based on individual anamnes­
tic infonnalion and the observations
from the clinical photos, which showed
location, extention and morphology.
Even if. in principle. the same treatment
was used for the different diagnoses as
described in Table 6. it was possible to
make indiVIdual modifications. This
was useful for those lesions which could
show a wide range of clinical manifesta­
tions and, especially, for cases when one
subject showed more than one lesion. It
is obvious that the time required for
treatment of, for example, three lesions

,
iC SNLFFDPPER

iW1 SMOKE:R >15 GRAM/JAY I
I
!. SMOKER 1-15 GRAM/DAY 1

final diagnostic procedure was repeated
after two months. There was a more than
98"10 diagnostic agreement between the
two registrations and the last was used as
the final diagnosis. Biopsies for histol­
ogic analysis were taken from 14 lesions.

Table 3. Treatment procedures and estimated "standard" tin:es (min) needed. Examples of
procedures are Jiven.

Code Label Time Example(s)

II Examination Examination of oral soft tissues. Registration of
lesion(s).

21 Reduction or 15 Removal of dental plaque. Simple adjustment of
e1iminiltion of trauma lilling(s) or denture(s).

22 Reduction or 60 Change of fillingls)/crown(s). Reconditioning of
e1imJDation of trauma denture(s).

23 Reduction or 180 Extensive change Jflilling(s), crown(s), bridge(s).
elimination of trauma New dentures.

31 Topical treatment with 15 One prescription for alleviation e.g. antiviral
druss drug for herpes labialis.

32 Topical treatment with 30 Prescription of more than one drug and due in-
drugs structian e.g. antnnycotic drugs for denture sto-

matitis and anguilr cheilitis.
33 Topical treatment with 60 Complicated treatment and instnlCtion e.g. ste-

drugs raid treatment in splints.
41 Surgery 15 Cryosurgery of sinple hemangioma.
42 Sur,ery 45 Excision of nodu.es. hyperplasias and tumors.
43 Surgery 60 More extensive excision e.g. leUkoplakia.

101 Information 15 Information on tobacco habits and association
with soft tissue lesions.

102 Biopsy, oral 30 Incisional biopsy. smears, cultiviltion and referral
of specimen.

103 Laboratory tests 15 Referral for blood tests.
104 Photo IS Color photograpb of lesion.
lOS Follow up IS Follow up of tre2tment modality.

TOBAce:) HABITS IN PER CENT
OF AGE GROUP.
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a standardized questionnaire on present
tobacco smoking and/or snuff habits.
Consumption is shown in Tables 2A. B,
and Fig. 2. Answers from two subjects
were incomplete. Therefore. presenta­
tion is based on answers from 918.

Removable dentures - Distribution of
removable dentures among the partici­
pants is given in Table I. A more de­
tailed presentation is given by HELLDEN

el al. (9).
Photographic do:umentation - All ob­

served mucosal lesions were photo­
graphed in color (Camera: Medical­
Nikkor F3: 120 mm; Nikon. Japan.
Film: Kodachroo:e 64, Kodak). Ap­
proximately 2000 photos were taken.
Photographic documentation of. very
high quality. sufficient for the diagnos­
tic procedure. was obtained.

Diagnostic prOCEdures - According to
the criteria described earlier, each ob­
served mucosal lesion was given a prelim.
intllJ· diagnosis at the time of clinical ex­
amination. The jinlll diagnosis was based
on the anamnestic information. the ini­
tial preliminary diagnosis and observa­
tions from the clinical photos projected
on a wall screen. All three authors pani­
cipated in establishing the fmal diagno­
sis. The preliminary diagnoses were ad­
j usted in less than lO% of the cases. The



Table 4. Prevalence of oral mucusallesions in present study and, for comparison. the "AlCtLL
stydy' of 1976 (7). Prevalence figures have been weighted due to higher sampling fraction in
oldest age group.

I Superinfection of other lesions such as denture stomatltts. leultoplakia. angular cheilitis.
median rhomboid glOSSItis or lichen planus not inclUded.

; 44 subjects wen: smokers. Thus, 4.8% had smoker's melanosis: 7.1% (32) men and 2.5%
(12) women. 4.0% amollg non-smokers and 17.6% among smolters showed melanin pigmen­
tation.

J Several varicose lesions included.

The prevalence of oral mucosal lesions
observed in the present epidemiologic
study is presented in Table 4. For com·
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parison, the table also presents corre­
sponding prevalence figures reported by
AxELl (7) from his survey of 20,333
subjects, randomly selected from a gen­
eral Swedish population 15 yr and older.
The diagnostic .;ritena were largely the
same in both sndies.

Prevalence dIfferences between men
and women were observed for certain
tobacco-associated lesions (smoker's
palate, excessive melanin pigmentation,
snuff dipper's lesion) and for denture­
related lesions. Tobacco-related lesions
were more pre"alent among men, and
denture-related lesions more prevalent
among women. The relative occurrence
of lesions among subjects with various
tobacco habits :s presented in Table 5.
The numbers represent the total number
of affected locations/sites (Fig. I). How­
ever. tongue lesi~ns (plicated. geograph­
ic. coated and hairy tongue) and palatal
denture stomatitis lesions were regis­
tered as presen: in only one location.
The frequency figures (%) are. thus, re­
lated to the to:al number of affected
locations in each "habit group". This
means that the figures do not corre­
spond to an absolute prevalence. but
reflect indirectly a combination of prev­
alence and extension of the lesions.
Smokers compared with non-tobacco
users demonstrued significantly higher
prevalence levels for leukoplakia, fric­
tional white lesions. coated tongue.
hairy tongue and excessive melanin pig­
mentation. Geographic tongue was sig­
nificantly less prevalent among smok­
ers. A negative relationship. though not
statistically sigdficant. was found be­
tween tobacco .moking and aphthous
ulcers, as well as plicated tongue.

The accumulated calculated time re­
quired for registration and treatment of
different mucosal lesions according to
the "standardized" system (Table 3) is
presented in Table 6, which also gives
the percentages of total treatment time
required for management of each diag.
nosis. The majority of lesions could be
associated with some form of local irri­
tant or use of tohacco. Thus. the man­
agement of traumatic ulcer. frictional
white lesion. srn:>ker's palate, cheek and
lip biting, snuff dipper's lesion. flabby
ridges. denture hyperplasia and denture
stomatitis accounted for about 70% of
the total treatment time. The calculated
total treatment time based on the esti·
mated "standard time" for the various
diagnoses was 34.975 min (583 h). corre­
sponding to a mean treatment time per
subject of 38 min. When treatment and
treatment time were based on an "indi·

2.0
4.3
0.3

3.6
5.5
1.1
5.1
8.0
1.9

0.3
8.5
1.4
1.9
0.6
0.8
6.5

9.9
8.2

0.1
3.3
0.1
0.2
0.1
0.1

8.6
3.4

16.0

<0.1
3.1
0.3
0.1
0.6
3.8

3.2
0.4
0.1
0.6
4.6

2.1
4.3
0.2

1.2
4.7
0.1
5.5
0.2
2.2

0.6
8.2
1.0
1.4
0.3
1.0
7.0

0.1
3.5

0.2
0.1
0.1

11.5
4.4

19.7

9.4
11.0

Men Women Total
% % %

0.1
3.0
0.1
0.2
0.1
0.1

Ax£u study

1.9
4.3
0.9

0.1
8.6
1.8
2.4
0.8
0.6
5.9

6.1
6.3
2.1
4.9

15.9
1.6

<0.1
2.9
0.3
0.1
0.5
3.0

5.5
2.3

12.3

10.5
5.4

I 0.1
5 0.6
3 0.3
2 0.2
4 0.5

21 2.4

Total

I7 1.9
40 4.6
27 3.1
23 2.6
63 7.2
21 2.4

17 1.9
74 8.0
4 0.5

58 6.6
55 6.3

3 0.3
50 5.6
2 0.2

11 1.6
4 0.5
4 0.5

33 3.8

2 02
82 9.3
3 0.3

20 2.3
25 2.8

3 0.3

37 4.2
J3 3.4

118 12.5

method for estimating treatment need.
expressed by time.

Sfatistical analysis - Differences were
tested for statistical significance by
means of Chi.square tests with Yate's
correction or Fisher's exact test.
P-values lower than 0.05 were consid·
ered statistically significant.

Women
n %

5 l.l
22 4.9
3 0.7

II 2.5

16 3.6

5 l.l
38 7.9

I 0.2

I 0.2
4 0.9
I 0.2
I 0.2
2 0.5

13 2.9

23 5.1
22 4.3
74 [5.3

2 0.5
26 5.8

3 0.7
2 0.5
3 0.7

13 2.9

22 4.9
28 6.3

I 0.2
38 8.6

8 \.8
10 2.3
2 0.5

Present stud)

Mn
n %

I 0.2
2 0.5
I 0.2
2 0.5
8 1.8

12 2.7
36 8.3

3 0.7

12 2.8
18 4.1
24 5.5
12 2.7
63 14.5
5 1.1

14 3.2
II 2.S
44 9.7

I 0.2
24 5.5
2 0.5
8 1.8
2 0.5
( 0.2

20 4.6

I 02
44 10.2

3 0.7
12 2.7
15 3.5
I 0.2

DiagnoSIS

Injection.f
Zoster
Herpes labialis
Intraoral herpes
FEH
Candidiasis'
Angular cheilitis

Ulcers
Aphthous ulcer
Traumatic ulcer
Lip fissure

Whitish leSIOns
Leukoplakia
Frictional whitish lesion
Smoker's palate
Cheelt and lip biting
SnulT dipper's lesion
Lichen planus

Denture rehllN lesions
Flabby ridge
Denture hyperplasia
Denture stomatitis

TOllgue lesions
Glossitis, unspecified
Geograp/uc tongue
Median rbomboid glossitis
Coated tongue
Hairy tongue
Atrophic ton~e. unspeci'ied
Plicate<! tongue

Pigmentations
Excessive melanin pigmenta.
tion2 36 8.3
Amalgam lattoo 27 6.2

Tumo,s Q/Id tumorlike lesions
Mucocele
Fibroepithelial polyp
Pal. papillomatosis
Gingival fibromatosis
HcmanjpomllJ

Papilloma

present in the same mouth is less than
that required for same number of
lesions present in three different sub­
jects. It is also obvio1lS that the treat­
ment approach and time required for a
leukoplakia located in the floor of the
mouth differs from tbat for one in the
buccal mucosa. The purpose of the
"individual" evaluation of the oral mu­
cosallesions was to ge: more realistic or
valid information about the treatment
needs. procedures and times required,
and to assess differences between a
"standardized" and ar "individualized"
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Table 5 Number and frequency (%j of affected locations distributed according to diagnosis
and tobacco habits. Frequency is expressed as n 'n, x 100.

ings (7). It should be emphasized that
the prevalence of oral mucosal lesions
was very similar in two independent
cross-sectional epidemiologic surveys
using the same diagnostic criteria and
undertaken in two different populations
in different parts of Sweden. It should
also be observed that prevalence stan­
dard errors in the AxELL study (7) were
very small due to the large number of
participants and the high participation
rate (89.7%). Participation In the pre­
sent study was as high as 95.1 %. For
prevalence figures of 1% and 5'10,95%
confidence intervals could be calculated
of0.4-1.6% and 3.4-6.40/0. respectively.
Thus, large prevalence differences could
not be explained by unreliable or invalid
data. Some differences may be ex­
plained by a) the higher prevalence of
removable dentures reported from the
AxELL study (20) as a logical explana­
tion for the larger number of denture­
related lesions; b) lower cigarette con­
sumption registered among the partici­
pants in the present study may explain
the lower prevalence of leukoplaltia,
since leukoplakia has been shown to be
strongly related to tobacco smolting (12.

Discuulon

The prevalence OJ different oral mucosal
lesions found in this study (Table 4) is
in close agreement with previous find-

vidual' evaluation of each lesion. the
total time for treatment of all observed
lesions was 22.335 min (372 h.; Table
7). This correspcnds to a mean treat­
ment time per subject of 24 min, i.e. a
time reduction compared with the
"standard" calcu:ated time of approxi­
mately 35%. The accumulated time reo
quired for the various management pro­
cedures given in Table 7 indicates that
about 25% of t:le treatment/manage­
ment time was es:imated for "reduction
or elimination of trauma" (Codes 21.
22, 23). A considerable reduction of
time for "topical treatment with 4rugs"
(Codes 31, 32. 33), as well as "follow­
up" procedures :Code 105), appeared
when the lesions were "individual­
ly evaluated". A slight increase of
treatmentimanaFment time. however,
was noted for "biopsies and Iabortltory
tests" (Codes 102, 103).

21); c) the prevalence dttlerence of her­
pes labiali~ may be a seasonal effect
(22); and d) the high prevalence of
"traumatic ulcers". a diagnosis which
Includes "t:aumatic ulcerative gingival
leSions" (23), may poSSibly be related
to changed toothbrushing in the last
10 yr.

The higher prevalence of tobacco-re­
lated lesior.s among men than women
is logical. as tobacco consumption was
more frequent among men (Table 2A,
Fig. 2). Since no woman used pipe or
snulT the d.lTerences were of course es­
pecially obvious for such lesions as
smoker's palate and snuff dipper's
lesion. Women demonstrated more
"denture related lesions" than men
(24.7% vs 15.4%; Table 4) which was
logical as r=movable dentures were sig­
nificantly more frequent among women
in this study (31 % vs. 24.7%; 9).

One interesting observation was the
stgnificantl, hIgher prevalence of geo­
graphic tongue lesions among non­
smokers. The validity of this finding is
supported by the presence of a higher
prevalence of plicated tongue in the
same group, as there is probably a ge­
netically aSiocialed coexistance of these
lesions (24:. This association with to­
bacco smo~ing has not been observed
before and should be confirmed before
any further speculation is olTered.

Accurate cross-sectional and longitu­
dinal data on the prevalence and devel­
opment of disease are fundamental for
the planning of regional, national or in­
ternational treatment strategies and for
estimating treatment resources needed.
In additior: to accurate prevalenCe and
incidence cata. two other factors have
to be known in order to estimate the
treatment resources required for a given
population: I) the type of treatment
procedure(;) indicated for a specific di­
agnosis and 2) the time needed for each
procedure. Attempts have been made to
create "treltment need index" systems
for different dental and oral disease
categories. Examples of such index sys­
tems are tbe PTNS-index (14) and the
CPITN-index (l5) suggested for peri­
odontal disease. To our knowledge, no
such index has previously been pre­
sented for ora] mucosal lesions. Thus,
the "treat:nentjmanagement time in­
dex" presented in this paper seems to be
the first published index of its kind. This
index should be interpreted as a model
for a rough estimation of treatment time
and roouICeli required. The system can
easily be adapted to variations in the
choice of treatment modalities or to

Tota]
(n, =918)

50 5.4
II 1.2
4 0.4

33 3.6

8 0.9
29 3.2

19 2.1
5 0.5

81 8.8
41 4.5

n %

37 4.0
54 5.9
35 3.8
43 4.7

126 13.7
46 5.0

49 5.3
52 5.7

151 16.4

120 13.1
61 6.6

4.3
4.3

4.3

4.3
17.4

126.1

o
o

I
o

o
I
1

Mixed
(n,=23)

n %

13.0
4.3

I 4.3
o
o
1 4.3

1 4.3
o

o
I
4
o

29
o

1.1

3.4

12.1
6.9

10.3

8.6
158.6

I
o

o
o

7
4
6

SnulT
(0, =58)

4 6.9
o
o
5 8.6

8 13.8
2 3.4

o
2
o
5

92
o

10 17.2
o

3 1.3
8 3.4

4 1.7
8 34
4 1.7
4 1.7

2 0.9
4 1.7

32 13.6
24 102
31 Il2
14 6.0
5 2.1

16 6.8

Smokers
(0,=235)

n %

14 6.0
7 3.0

33 14.0

80 34.0
15 6.4

14 6.0
14 6.0

15 2.5
1 0.2

5 0.8
21 3.5

n %

5 0.8
27 4.5
o

24 4.0
o

30 5.0

No
tobacco
habit

(n, =602)

28 4.7
40 6.6

[II 18.4

LesIon

Injrctwns
Herpes labialis
Anj:uJar cheilitiS

ekers
Aphthous ulcer
Lip fissure

Whitish lesions
Leukoplakia
Frictional whitish lesion
Smoker's palate
Cheek and lip bitin~

SnulT dipper's lesion
Lichen planus

Denture related lesions
Flabby ridge
Denture hyperplasia
Denture stomatitis

Tongue lesion.<
Geographic tongue 41 6.8
Coated tongue 3 0.5
Hairy tongue 0
P[icated tongue 23 .1.8

Pigmentations
Excessive melanin
pigmentation 29 4.8
Amalgam talloo 43 7.2

Tumors and tunlorlu'e leSIon
Fibroepithelial polyp 56 9.3
Gingival libromato.is 27 4.5



Table 6. Suggested treatment procedures (See Table 3) and accumulated treatment time for
different leSIOns. The Table also present percentage part of total treatment time calculated for
~ach diagnoSIS.

Treatment Total time Per cent of
proccdUtes. for treatment total treatment

Diagnosis CooC(s) (nun) time

Zoster I I. 101 20 <0.1
Herpes hlbialis 31, 101 ISO 0.4
Intraoral herpes II, 101 60 0.2
FEH 102.104 90 0.3
CandidIasiS 31. 102. 103. 104.

lOS 360 1.0
Angular cheilitis 32. 103. 104. lOS IS7S 4.6
Aphthous ulcer 31 2SS 0.8
Traumatic ulcer 21. 104. 105 3195 9.4
Lip fissure 31, 42. 104. 105 360 1.1
Leukoplakia 88S 2.6

Homogeneous
Tobacco-associated 101. 104. lOS
Idiopathic 101, 102. 104. lOS

Non-homogeneous
Tobacco-associated 101. 102. 104. lOS

Frictional white lesion 21, 104. 105 1800 5.3
Smoker's palate I I. 101 540 1.6
Cheek and ltp biting 11. 101 460 1.4
Snuff dipper's lesion II, 101. 104 2205 6.5
Lichen planus JOJO 8.9

White fonns 21. 32. 102. 104.
105

Red forms 2~. 33. 102. 104.
105

Flabby ridge 22.42 3885 I J.5
Denture hyperplasia 22.42 3150 9.3
Denture stomautls 21. 32. 101. 105 8250 24.3
Glossitis. unspecitied 11. 103 60 0.2
Geographic tongue II 250 0.7
Median rhomboid glossitis II 10 <0.1
Coated tongue II 55 0.2
Hairy tongue 11.101 80 0.2
Atrophy of tongue papillae II 20 <0.1
Plicated tongue II 165 0.5
Excessive melanin pigmentation II 290 0.9
Amalgam tattoo 11 275 0.8
Mucocele 42. 102 ISO 0.4
Fibroepithelial polyp II 410 1.2
Palatal papillomatosis 42 13S 0.4
Gingival fibromatosis 43. lOS 1500 4.4
Hemangioma II 125 0.4
Papilloma 102.104 I3S 0.4

Total 33925 100

r r

varying opinions about time for re­
quired procedures. Thus, the suggested
model is very flexible. The basis for the
!tme calculations presented in this study
(Tables 3. 6) was the authors' opinion.
based on their clinical experience of the
most common type of treatment proce­
dure(s) for each type of lesion (diagno­
sis), as well as on their cpinion about
average treatment time.

As expected. a differen...-e was found
between the total "standard" and "indi­
vidual" treatment times. Over-all treat­
ment time reduction was approximately
35% when the lesions we~ judged indi­
vidually (Table 7). The wide variation
in severity and extension of different
oral mucosal lesions with the same diag­
nosis. as weIl as management differences

due to the location of the lesion. for
example, may explain the differences
between "standard" and "individual"
treatment times. For instance. the time

. required for treatment of an extended
homogeneous leukoplakia 10000Ited to
the floor of the mouth. includine exci­
sion. exceeds the time required for treat­
ing a similar leukoplakia located in the
buccal mucosa. The results from the
"individual" treatment time estimate,
based on careful inspection of each
lesion from dinical photos, as wen as on
information obtained from the clinical
records. should be considered more val­
id for the common clinical situation
than a "standard" estimate. It is the
authors' opinion that the observed rela­
tion (3:2) between estimated "standard"
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and "individual" t~atment time prob­
ably is the same. irrespective of different
opinions about tre,tment procedure(s)
or treatment time required for the indl­
vidual lesions. It seems therefore realis­
tic to recommend a:1 average reduction
of treatment/management time for oral
mucosal lesions by approximately
30-40% if it is based on "standard"
time and "standarC treatment proee­
dure(s).

The estimated average time of 24 min
for management of mucosal lesions cor­
responds to a total treatment/manage­
ment time of appmximately 50.000 h
for the entire adult population in the
region studied. This "tota1 management
time" is very high and the level of ambi­
tion presented in this study can be ques­
tioned. The estimated 24 min for man­
agement of oral mLcosal lesions found
in this study can be compared with the
estimated average dental treatment need
in various elderly Swedish populations
which has been reported to vary from
less than 2 h to mor: than 11 h (16-191.
It is the authors' opinion that the oral
mucous membranes should be exam­
ined systematically and methodically
and that all obsen'ed changes should
be documented as thoroughly and a~

strictly as caries and periodontal dis­
ease. It is also our opinion that many
non-symptomatic lesions which often
have been left untreated, e.g. denture
stomatitis. should be treated.

A remarkable finding was that ap­
proximately 70% of the estimated total
treatment time was assigned for man­
agement of lesions associated with local
irritants (Table 6). Thus, the denture
related diagnoses "fabby ridges", "den­
ture hyperplasia" ar.d ~denture stomati­
tis" comprised 46.3% of the total man­
agement time, tobacco related diag­
noses ("smoker's palate", snuff dipper's
lesion") comprised ".8% and "traumat­
ic ulcers", "frictional white lesions" and
"cheek and lip biting" comprised
15.9%. It should be observed that only
25% (Table 7) of the treatment time
for those lesions w"s assigned to direct
"trauma eliminatior." procedures (codes
21, 22. 23).

Based on an expected future reduc­
tion of the prevalence of removable den­
tures and a possible reduction of tobac­
co consumption. there may exist a po­
tential for a reduction of the need for
treatment of oral mucosal lesions. How­
ever. the number of lesions associated
with dental restoration materials (e.g.
lichenoid reactions) may increase since
it seems plausible tbat people in the fu-
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Table 7. Comparison between "standard" calculated and Individually evaluated number of
d C d <~ Table 3) needed for treatmen.tmanagement of .leslons observed Inproce ures I 0 es: ~. d

present survey. The Tai:te also demonstrates differences ID total treatment urnes an percentage
distribullon uf lrealmert modalities between the two methods of estimating treatment manage­
ment time.

Standard calculation

1'<0. of
Treatment lrealment Total
procedure procecures time Time
Code n Min %

II 52~ 2620 7.7

21 2J! 3465 102
~2 7s 4680 138
23

31 }) 45 01
32 141 4230 12.5
33 II 660 20

41
42 75 3420 10.1
43 2) 1200 3.5

!OJ 25, 3795 11.2
102 35 1080 3.2
103 23 420 1.2
104 24~ 3690 10.9
105 30~ 4620 13.6

Total 34925 100

ture will retain their own teeth lODger
and the total number of dental restora­
tions (l) will most probably increase.
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