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Introduction

Head and neck cancer (HNC) is the sixth most frequent
malignancy worldwide among adults [1,2]. However, HNC is
infrequent in adolescents and young adults and HNC
accounts for approximately 8% of cancers in patients aged
15–24 years [3,4]. Previous studies suggest an increase in the
incidence of HNC in young adults [5,6], while information on
trends in incidence in adolescents is limited. Further, studies
of the general trend of HNC in a nationwide, population-
based setting are sparse. We present a nation-wide study
addressing the trends in incidence of HNC in adolescents
and young adults in Denmark throughout the last
four decades.

Methods

The population of Denmark is approximately 5.5 million
inhabitants of which 13% are between the ages of 15 to
24 years. All patients aged 15 to 24 years registered with a
primary HNC during 1st of January 1978 and 31st of
December 2014 in the Danish Cancer Registry (DCR) were
included. Information on anatomical cancer location, hist-
ology, age at diagnosis, and date of diagnosis was obtained.
The DCR has a high degree of completeness [7–10]. A pri-
mary head and neck cancer was defined as an onset of
malignancy above the clavicle and not involving the skin,
orbita, or central nervous system. Only primary HNCs were
included as HNC, thus relapse of HNC in the head and neck
region was excluded and non of the included patient had
more than one HNC. Secondary primary HNCs were also
included as a new primary HNC. Patients were divided into
eleven groups according to anatomical cancer location: oral
cavity, oropharynx, nasopharynx, hypopharynx, sinonasal
cavity, middle ear, soft tissue, thyroid, major salivary glands,
larynx, and other (ICD-10 codes: DC019-DC119, DC129,
DC130-DC149, DC300, DC301, DC310-DC319, DC320-DC329,
DC330-DC339, DC490, DC499, DC739, DC755, and DC760).
Further, the DCR provides a dual classification code combin-
ing morphology (MORPHO-3) and topography (TOPO-3)

using the ICD-O-3 code as published by the World Health
Organization [11]. Cases were included based on the ICD-10
registration (TOPO-3 codes), and corresponding histology
was assessed via the MORPHO-3 codes. Based on histological
diagnosis patients were categorized into five histology
groups: Squamous cell carcinoma, sarcomas, thyroid carcino-
mas, salivary gland carcinomas and carcinoma of unspecified
origin. We excluded patients with a metastasis in the head
and neck region (e.g. not a primary HNC tumor) or hemato-
logical disease.

Gender specific average annual percentage change
(AAPC) in incidence and gender specific age-adjusted inci-
dence rates (AAIR) were calculated using a single logistic
regression model for frequencies by gender, age, and calen-
dar year. Linear terms for age and calendar year by gender
were selected in a forward search to identify trends and
join points.

When the slope of the whole trend was statistically signifi-
cant (p< .05), the trend was described as significantly
increasing or decreasing [12,13]. AAIR were calculated using
logistic regression modeling with stepwise linear gender-
specific age and time effects. Calculations were made using
SAS University Edition 2017 including the WHO World
Standard Population as reference. Age-specific population
counts were derived from the Danish National Statistical
Database (Statistikbanken) [14]. Descriptive analyses were
performed using IBM SPSS 24 (IBM, SPSS, Chicago, IL).

Results

Patient characteristics

In total 424 patients aged 15 to 24 years were diagnosed
with HNC in the period 1978–2014. Of the included patients
258 patients had thyroid cancer (60.8%). The median age at
diagnosis was 21 years (Q1–3: 16–23) for patients with thy-
roid cancer. The most frequent location of HNC in adoles-
cents and young adults not including the patient with
thyroid cancer was cancer in the nasopharynx (10.4%)
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followed by salivary gland cancer (9.4%). Their median age at
the time of diagnosis for this group was 20 (Q1–3: 17–23).

The rate of HNC increased with age, being more frequent
in patients aged 20–24 comparing to those aged 15–19 years
(p< .01) in both the thyroid cancer patients and in the
patients with HNC not including thyroid cancer.

Among patients with HNC the most common histological
diagnoses were papillary thyroid carcinomas (48.3%), fol-
lowed by follicular thyroid carcinomas (6.1%) and squamous
cell carcinoma (6.1%).

Incidence

The AAPC for the overall cohort was 3.1 (95% CI 2.2; 4.1). A
constant increase in HNC was observed with no significant
change in AAPC observed during 1978 to 2014 (p¼ .3).
Stratified according to gender, males had a higher AAPC of
3.4% (95% CI 2.3; 4.6) compared to females with an AAPC of
2.7% (95% CI 1.2; 4.2), however not statistically signifi-
cant (p¼ .4).

The AAPC for the cohort of patients with thyroid cancer
was 3.5% (95% CI 2.3; 4.7) and the AAPC for patients with
head and neck cancer not including thyroid cancer was 2.5%
(95% CI 1.1; 4.0) with no significant difference between the
two groups (p¼ .32).

The AAIR of HNC was however significantly higher in
females compared to males throughout the time period
(p< .01) (Figure 1). The incidence of HNC among females
was 3.7 (95% CI 2.0; 6.2) per 100,000 person-years in 2014
compared to 1.9 (95% CI 0.5; 3.8) per 100,000 person-years
among males. Significantly more patients with HNC were in
the age group of 20–24 year old compared to 15–19 year
olds (p< .01) (Figure 2).

The AAIR for patients with thyroid cancer increased from
0.5 per 100,000 person-years in 1978 to 2.2 per 100,000 per-
son-years in 2014, corresponding to four patients with thy-
roid cancer in 1978 and 16 patients with thyroid cancer in
2014. For the patient with a head and neck cancer, not
including thyroid cancer, the AAIR remained stable with an
AAIR of 0.4 per 100,000 person-years in 1978 to 0.4 per
100,000 person-years in 2014, corresponding three patients
in 1978 and three patients in 2014.

The registration to the DCR became mandatory in 1987.
To investigate if the altered registration effected the inci-
dence, the AAPC in the period 1978–1986 were compared to
the AAPC of the period 1987–2014. No significant difference
(p¼ .6) between the AAPCs was observed between the two
time periods.

Histology

To assess trends in the AAIR, we compared the time periods
of 1978–2000 to 2001–2014 stratified on tumor location and
histology, and compared the age groups 15–19 years and
20–24 years. Based on MORPHO-3 registration, we observed a
significant increase in the incidence for thyroid cancer
between 1978–2000 and 2001–2014, with an AAIR of 18.02
in 1978–2000 and 18.42 in 2001–2014 (p< .01), respectively.

Location

Stratified on anatomical location we observed a significant
increase in incidence for thyroid and soft tissue malignancies
(p< .01) when comparing the time periods 1978–2000 to
2001–2014. When comparing the age groups 15–19 years old
to 20–24 years old we found a significant increase in

Figure 1. Age-adjusted incidence rates of head and neck cancer in females and males, aged 15–24 years, in Denmark from 1978 to 2014 (n¼ 424). The figure
shows incidence rates per calendar year. Red and circles represent females. Blue and cross represent males.
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incidence in the 20–24 years old at the locations of thyroid
(p< .001) and the oral cavity (p¼ .02).

Discussion

This nationwide population-based study comprising four dec-
ades, describes the trends in incidence of HNC among ado-
lescents and young adults.

We observed a steady increase in HNC among adolescents
and young adults during the last 35 years mainly explained
by an increase in females diagnosed with papillary thyroid
carcinoma. The reason for the increased incidence of HNC in
adolescents and young adults remains unclear. We did not
find an increase of incidence for squamous cell carcinomas.

Development of secondary malignancies is important to
consider; e.g. the late effect of chemo-radiation treatment
due to haematological malignancies could take part in the
rise of thyroid cancer. Our study group has previously inves-
tigated secondary primary cancers in pediatric patients and
found that 2.6% of pediatric HNC patients have secondary
malignancy, thus a small part of the included HNCs might be
secondary maligancies [15]. Further studies to clarify the rela-
tion between secondary malignancy and the increase in inci-
dence of HNC this warranted. Furthermore, genetic factors
might also play a significant role in the progress of cancers
in younger patients. Finally, unknown factors such as
impaired ability to repair damaged DNA and an altered abil-
ity to metabolize carcinogens may play a role in the develop-
ment of HNC [5,16]. During the study period indications of
benign thyroid surgery and surgical capacity increased, and
knowing that the risk of malignancy in thyroid nodules with

previous benign or no fine-needle-aspiration are as high as
7.6 and 6.8% in Denmark [17], the increase in benign surgery
could contribute to the increase of thyroid cancers. It should
also be considered if general medical improvements attribute
the rise in incidence; e.g. improvements in diagnostic inten-
sity being detailed histopathological examination, advances
within immunohistochemistry and improvements as to imag-
ing modalities increasing the rate of incidentalomas. When
addressing incidence of thyroid cancers in the age-group
0–24, we find in line with our findings a significant increase
for the total group of thyroid cancers explained by an
increase in the group of 18–24 year old with papillary hist-
ology [18–21].

Exposure to known risk factors for HNC such as alcohol
consumption and tobacco use is short in this age-group and
traditionally related to the development of squamous cell
carcinomas. This corresponds with the findings that the inci-
dences of squamous cell carcinomas are not increasing in
our patient group. This is similar to other reports on the inci-
dence of squamous cell carcinomas in young adults [22–24].
However studies describing an increase in incidence have
been published and further studies to clarify this
is warranted.

This study is a large, non-selected nationwide study cover-
ing the entire Danish population. Denmark provides univer-
sal, tax-financed healthcare with free access for all citizens
with uniform standards of treatment diminishing referral-
and selection-bias, which provides an excellent opportunity
to investigate national trends regarding HNC. A strength of
this study is thus the non-selected group of patients in a def-
inite geographical area which provides an accurate

Figure 2. Age-adjusted incidence rates of head and neck cancer in patients, aged 15–24 years, in Denmark from 1978 to 2014 stratified on age at diagnosis
(n¼ 424). The figure shows incidence rates stratified on ages. Each red circle represents the incidence rate for females in each age group and each blue cross repre-
sents the incidence rate for males in each age group (15 to 24 years).
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description of the actual trends in incidence of HNC. A limita-
tion of our study is that classification and registration to the
DCR are based on accuracy of clinicians and diagnostic mis-
classification may occur. Further, anamnestic information on
risk factors such as smoking and alcohol exposure was not
available which could potentially have aided in the discus-
sion of the causality of the increased incidence of HNC. We
did not observe a significant increase in AAPC after 1987
where registration to the DCR became mandatory. Because
of the constant AAPC we do not attribute the increase in
HNC for this age group to be a registration bias.

In conclusion, we report a description of the increasing
incidence of HNC in adolescents and young adults in
Denmark between 1978 and 2014 for patients with thyroid
cancer. This study highlights the importance of increase
awareness of thyroid and soft tissue malignancy in the group
of adolescents. Further studies on risk factors for this patient
group is necessary.
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