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Abstract

Objectives: In this study we evaluated the possible epidemiologic changes of oral cancer patients in the Netherlands between the years 1980-1984 and 2000-2004. We specifically studied the differences in male-female ratio,
age, TNM-stage, site distribution, and alcohol and tobacco use. Materials and Methods: Patients from the VU University Medical Center with an oral squamous cell carcinoma of the oral cavity registered in 1980-1984 (n=200),
group 1, were compared to patients registered in 2000-2004 (n=184), group 2. Trends in prevalence, site distribution, TNM-stage, alcohol and tobacco use, age and gender were studied. Results: The male-female ratio has decreased from 1.8 to 1.2. There were no differences in age between the two groups of patients. The site distribution
was similar in both groups. The most commonly involved sites were the tongue and the floor of mouth. In group
2 more patients were diagnosed with a T1 tumour. There were no differences in tobacco use between the two different groups. There were much more light drinkers (0-2 drinks per day) in group 2 than in group 1, whereas there
were more heavy drinkers (>4 per day) in group 1 than in group 2 (p<0.001). This was observed in both male and
female patients. Conclusion: In our study there were no significant differences between the patients registered in
the years 1980-1984 and 2000-2004 regarding the mean age of the patients, site distribution and smoking habits.
The male-female ratio has decreased. In the recent group more patients were staged T1N0 and there was a strong
decrease of the patients who were heavy drinkers.
Key words: Oral cancer, squamous cell carcinoma, epidemiology.

e914

Oral cancer trends in Netherlands

Med Oral Patol Oral Cir Bucal. 2011 Nov 1;16 (7):e914-8.

Introduction

therlands. In this study only patients with squamous cell
carcinoma of the oral cavity were included (ICD 10 141,
143-145).
The data of patients registered in the period 1980-1984
were compared to those of patients registered in the period 2000-2004. For the statistical analysis chi-square
tests were used and an independent sample t-test for the
difference between the groups regarding age. A p value
< 0.05 was considered as statistical significant.

Squamous cell carcinoma makes up approximately 90%
of oral cancers, the remaining 10% consisting of malignant salivary gland tumours of the accessory glands,
melanoma, sarcomas of the soft tissues and the jaw
bones, malignant odontogenic tumours, non-Hodgkin
lymphomas and metastases from primary tumours located elsewhere in the body. The main etiologic factors
of oral squamous cell carcinoma (OSCC) are tobacco
and alcohol use (1-3). Human papilloma virus, particular type 16, may play an etiologic role in a small subset
of patients (4).
In the past decade several studies have been published that showed an increase in the incidence of OSCC
and, at the same time, a tendency to occur more often
in the age group below the age of 40 years. In the present study the possible epidemiologic changes of oral
cancer patients treated at the VU University Medical
Center, Amsterdam, have been examined comparing
the periods 1980-1984 and 2000-2004. We specifically
studied the possible differences in male-female ratio,
age, subsite distribution, TNM-stage, and alcohol and
tobacco use.

Results

In the period 1980-1984 (group 1) a total number of 200
patients with an oral squamous cell carcinoma was registered, while that number was 184 in the period 20002004 (group 2).
Gender and age are summarized in (Table 1). ICD codes
and subsites are depicted in (Table 2). Clinical T and N
stages are depicted in (Table 3), while the data about
smoking habits and the use of alcohol are summarised
in (Tables 4 and 5), respectively.
The male-female ratio in group 1 was 1.8: 1 and this
ratio was 1.2: 1 in group 2. There were no significant differences in age between the two groups of patients. No
increase of patients under the age of 40 years was observed. The distribution of the oral subsite of the tumours
as indicated in (Table 2) showed no change either. The
most common subsites were the lateral borders of the
tongue and the floor of mouth.

Material and Methods

Patients were drawn from the oral cancer database of
the VU University Medical Center, Amsterdam, the Ne-

Table 1. Demographic data.

Male
Female
Mean age (SD)
Number of patients below 40 years

Group 1 (1980-1984)
n=200
129 (64.5%)
71 (35.5%)
64.06 (13.0)
10

Group 2 (2000-2004)
n=184
102 (55.4%)
82 (44.6%)
62.5 (12.7)
8

Note: no statistically significant differences were observed between the two periods.

Table 2. Localisation of oral squamous cell carcinoma.

Oral subsite
Lower lip (C00.1,2,4,5,8,9)
Tongue (C02.0,1,2,3,8,9)
Gingiva maxilla (C03.0)
Gingiva mandible (CO3.1)
Floor of mouth (C04.0,1,8,9)
Cheek (C06.0)
Palate (C05.0,1,9)
Multifocal (C06.8)
Other

Group 1 (1980-1984)
n=200
14
57
10
40
62
7
5
2
3

Group 2 (2000-2004)
n=184
17
58
4
26
51
9
2
2
15

Note: no statistically significant differences were observed between the two periods.
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P
value
0.070
0.238
0.763
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Table 3. T-stage, N-stage and T1N0.

T-stage
T1
T2
T3
T4
N-stage
N0
N1
N2
N3
T1N0

Group 1 (1980-1984)
n=200
48
84
48
20

Group 2 (2000-2004)
n=184
69*
60
32
23

124
55
15
6
45

148**
22
14
66***

* There is a significant higher number of patients with T1 in group 2
(p=0.015)
** There is a significant increase in patients with N0-stage in group 2
(p<0.001)
*** There is a significant increase in patients with T1N0-stage in group
2 (p=0.032)

Table 4. Smoking habits.

Smoking habits
Non-smoker
<10 sig/day
10-20 sig/day
>20 sig/day
Not registered
Total

Group 1 (1980-1984)
Total Men
Women
58
22
36
10
7
3
38
33
5
82
61
21
12
188
123
65

Group 2 (2000-2004)
Total
Men
Women
62
27
35
5
3
2
22
17
5
67
38
29
28
156
85
71

Note: no statistically significant differences in smoking habits among men (p 0.120) and
women (p=0.745) in the two periods.

Table 5. Alcohol use.

Alcohol use
None
0-2 per day
2-4 per day
>4 per day
Not registered
Total

Group 1 (1980-1984)
Total
Men
Women
44
18
26
32
16
16
49
41
8
59
45
14
16
9
7
184
120
64

Group 2 (2000-2004)
Total
Men
Women
23
9
14
60
31
29
37
22
15
27
19
8
37
21
16
147
81
66

Note: there were statistically significant more light drinkers (0-2 per day) in the second period, both in men
(p=0.001) and in women (p=0.011)
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The T-stage is visualized in (Table 3). There are more
patients in group 2 with T1 stage (p 0.015) compared to
the patients from the first group. The N-stage is shown
in (Table 4). There are significantly more patients in the
group 2 with a lower N-stage (p<0.001) than in the first
group.
There were no statistically significant differences in
tobacco use in both men and women between the two
periods. With regard to the use of alcohol a statistical
difference was found: there were more light drinkers in
the category 0-2 drinks per day in group 2 than in group
1, whereas there were more heavy drinkers (>4 per day)
in group 1 than in group 2 (p<0.001). This was found in
both male and female patients.

reported (12,13). No convincing explanation could be
provided for that finding (14).
No differences between our two groups of patients were
seen with regard to site distribution. The most common
sites were the lateral borders of the tongue and the floor
of mouth. This is in accordance with the literatura (1518).
In this study a clear difference between the two groups
concerning T1- and N0- stages was seen. Remarkably,
there were more patients diagnosed with T1 tumours in
the 2000-2004 period. This suggests that patients with
oral cancer are diagnosed in an earlier stage. Perhaps,
this is caused by improved education of the public or
increased awareness among dental and medical practitioners. In a study from an other head and neck cancer
center in the Netherlands an increase in the percentage
of patients with T4 oral cancers was observed, being
22,7% in the 1985-1989 period and 32,9% in the 19951998 period (19), while in the present study this percentage has only slightly increased in the two studied periods (10,0% and 12,5% respectively, being statistically
not significantly different).
In the study by Hoffman et al. the distribution of stages
remained stable when comparing the years 1985-1989
and 1990-1994 in the US (20). However, in that study no
distinction was made between cancer of the oral cavity
and other head and neck cancers. Interestingly, in the
present study in 2000-2004 more patients were classified with N0 stage of the neck. In the early 90´s the ultrasound guided fine needle aspiration was introduced
for the staging process of the neck, which would result
in a lower number of N0 cases. Most likely the increase of N0 patients in our group 2 (2000-2004) is related
to the increased number of patients presenting with a
lower T-stage at admission. In the Netherlands there is
a clear decrease of the number of smokers after 1980. In
1980, 43% of the population was smoking; in 2004 that
number was 28%. However, we have not noticed this
decrease in our patient groups. In male as well as female
patients no differences in smoking habits between the
two groups was observed. In our study no statistically
significant difference in smoking habits in women between the two periods was observed.
In the present study a significant decrease in the number
of heavy drinkers between the two groups was observed; the percentages dropped from 32% in the 19801984 period to 18% in the 2000-2004 period. In spite
of less alcohol consumption and, in men, decreased
smoking habits, one would expect to observe a decrease
in the incidence of oral cancer, which is apparently not
the case. No proper explanation can be provided for this
observation (2,3).

Discussion

In the majority of the literature an increase of patients
with oral cancer was observed in the past decades. Warnakulasuriya et al. stated that in the last two decades
there was an increase of both oral and oropharyngeal
cancer in Western Europe (5). Karim-Kos et al. found
an increase of smoking-related cancers in whole Europe
(6). Curado et al. comparing data from 1998 and 2002
found an increase in incidence in oral cancer for both
men and women for North and East Europe and a stable
incidence in the West of Europe (7). However, it seems
somewhat questionable to compare data obtained from
two periods with an interval of just four years. On the
other hand, a decrease in the age-standardized incidence of oral squamous cell carcinoma in the last three
decades in the U.S. has been reported (8). In a recent
European study it was noted that oral cancer mortality has started to decline in generations born after the
1950’s (9). Since there was no formal cancer registry in
the Netherlands yet in the first period (1980-1984) no reliable information is available about a possible increase
of oral cancer in the Netherlands when comparing the
period 1980-1984 and the period 2000-2004. Braakhuis
et al. reported a stable incidence in the Netherlands for
oral cancer in men and an increasing incidence in women over the years 1989-2006 (10).
The male-female ratio decreased in the present study.
This is also seen in other studies (6). Apparently, this
decrease was not related to a decrease of smoking habits
among men nor an increase of smoking in women as
will be discussed later.
In our study no change in the mean age of the patients
was observed. The number of patients below 40 years
of age remained stable. This is in accordance with the
study by Müller et al. who observed a more than fourfold increase of patients below 40 years of age in the
period between 1974 and the late 1980´s and then remaining stable thereafter until 2006 (11). In a few studies,
amongst others from Scotland and Ireland, an increasing incidence of oral cancer in young patients has been
e917
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