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Abstract

Background: The development of head and neck cancers is associated with extensive use of tobacco and/or tobacco-
like products and alcohol; excessive consumption of processed meat and fish; exposure to certain occupational hazards;
and infection with certain oncogenic viruses. At least some of these risk factors are operative in the Republic of Suri-
name. This suggests that the population may run a greater than average risk for head and neck cancers. In this study,
the incidence of this group of cancers in Suriname has been determined for 1980 through 2004. The data obtained have
been stratified according to anatomical location, gender, age, as well as ethnic background, and compared with global
values. Methods and findings: Numbers of diagnoses and patient information were from the Pathologic Anatomy Labo-
ratory. Relevant population data were provided by the General Bureau of Statistics. Crude and/or sex-specific incidence
rates were calculated for head and neck cancers overall as well as for all anatomical sites (oral cavity; salivary glands;
nasal cavity and paranasal sinuses; nasopharynx, oropharynx, as well as hypopharynx; and larynx), and were stratified
according to gender, age strata 0-19, 20-49, and 50+ years, and the largest ethnic groups, viz. Hindustani, Creole, and
Javanese. From these data, average incidence rates were calculated which were expressed as means + SDs per year,
per 100,000 population per year, or per 100,000 males or females per year. Average yearly crude rates for head and
neck cancers overall were approximately 4, and average yearly sex-specific rates about 5 in men and 2 in women. The
most common sites were oral cavity, nasopharyngeal, and laryngeal cancer, occurring at average frequencies of about
4, 3, and 3 cases, respectively, per year. Overall head and neck cancers as well as most anatomical sites were 2-3 times
more common in men than in women, increased strongly with older age, and manifested about 2.5 times more often
in Creole than in Hindustani or Javanese. The exceptions were laryngeal cancer that displayed a male-to-female ratio of
almost 6 to 1, and nasopharyngeal cancer, the age-dependent rise in incidence of which was more gradual than that
for oral cavity and laryngeal cancer, and that occurred more often in Javanese. Conclusions. The results from this study
suggest that Suriname is a low-risk country for head and neck cancers. These tumors were in general more common in
men than in women, occurred more often at older then at younger age, and manifested more frequently in Creole than
in Hindustani and Javanese. Nasopharyngeal cancer, however, may have a predilection for Javanese. Detailed follow-
up studies in Suriname’s cultural, religious, and ethnic diversity may help improve our understanding of head and neck
cancer etiology.

Introduction

Head and neck cancers comprise a heterogeneous group of
mostly squamous cell carcinomas that arise in the mucosal sur-
faces of the upper aerodigestive tract and primarily affect the
oral cavity (lips, front two-thirds of the tongue, gingivae, buccal
mucosa, floor of the mouth, hard palate, and the small area be-
hind the wisdom teeth); the salivary glands; the nasal cavity and
the paranasal sinuses; the pharynx, i.e., nasopharynx (the upper
part, behind the nose), oropharynx (the middle part, including
soft palate, base of the tongue, and tonsils), and hypopharynx
(the lower part); and the larynx [1].

Head and neck cancers are highly curable if detected early [2],
usually by some form of surgery, although chemotherapy and/
or radiation therapy are also employed [2,3]. Still, these ma-
lignant neoplasms are among the most difficult to manage.
Firstly, a significant number of patients presents with regional
lymph node involvement and metastatic disease [2,3], making
complete eradication of the tumor difficult. Furthermore, even
successful therapy may leave patients with major functional de-
ficits and significant loss of quality of life [2,3]. In addition, 10
to 20% of initially cured patients develop second primary ma-
lignancies within 20 years [4].
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With approximately 650,000 new cases per year, head and neck
cancers account for about 6% of the global burden of cancer
and represent the sixth most common malignancy worldwide
[5]. These tumors are endemic in a few well-defined popula-
tions, which is presumably associated with the relative distribu-
tion of risk factors. The most important ones are probably ex-
tensive use of tobacco and high consumption of alcohol, which
account together for 75 to 85% of cases [6,7]. Other risk factors
are the chewing of betel quid [8]; the consumption of diets rich
in salted, fermented, or otherwise preserved meat and fish but
poor in fresh fruits and vegetables [9]; occupational exposure
to nickel, asbestos, wood dust, paint fumes, and gasoline fumes
[10,11]; and infection with the human papilloma virus (HPV;
[12]) and the Epstein-Barr virus (EBV; [13]).

The Republic of Suriname (South America) harbors a cultu-
rally, religiously, and ethnically highly diverse population of
approximately 500,000 [14,15]. A cross-sectional study among
4,400 households found 38.4% of males and 9.9% of females
between 12 and 65 years of age to be active cigarette smokers
[16]. An earlier survey in individuals of 15 years and older had
revealed a relatively high per capita cigarette consumption of
1,870 per year [17]. Furthermore, an assessment of the alcohol
consumption in a similar age group had disclosed an annual
per capita intake that was equal to the world average of 6.2 L
pure alcohol [18], and an average drinking pattern that was as-
sociated with a higher morbidity and mortality [19]. In addition,
the relatively high cervical cancer incidence of more than 20
per 100,000 women per year [20] not only position Suriname
among the middle- to high-risk regions for this malignancy [20]
but suggests also that infection with certain oncogenic HPV
strains may play an important role in the development of res-
ponsive neoplasms [21,22].

Considering the multi-factorial etiology of head and neck can-
cers involving an interplay of, among others, life-style-related
and viral factors, the above-mentioned data raise the possibili-
ty that these malignancies may represent an important health
problem in Suriname, warranting preventive measures. So far,
no studies addressing this topic have been done. For this rea-
son, we determined incidence rates of this group of tumors in
Suriname for the period between the years 1980 and 2004. The
data obtained have been stratified according to anatomical site,
as well as patients’'gender, age at the time of diagnosis, and eth-
nic background, and have been compared to those reported for
low- and high-incidence areas throughout the world.

Patients and methods

Study population

In this study, the histopathologically confirmed head and neck
malignancies registered in Suriname between January 1, 1980
and December 31, 2004 have been inventoried and stratified
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on the basis of location as well as gender, age at the time of
diagnosis, and ethnic origin. Benign lesions and in situ carci-
nomas of the head and neck region have been excluded from
the study. The same applied to cancers of the brain, eye, and
thyroid; those of the scalp, skin, muscles, and bones of the head
and neck; as well as affected lymph nodes in the head and neck
region [1].

Sources of data

Relevant patient data were obtained from the Pathologic Ana-
tomy Laboratory of the Academic Hospital Paramaribo, the re-
ferral center for histopathological cancer diagnosis and cancer
registration in Suriname. Cancer cases are classified using the
International Classification of Diseases for Oncology, second
edition [23]. Patients’ records include, among others, histopa-
thological diagnosis, gender, date of birth, as well as ethnic ori-
gin, and have been treated confidentially.

Population data, including estimates of the total mid-year re-
sident population of Suriname for each year covered by this
study, were provided by the Section Population Statistics of the
General Bureau of Statistics from the Ministry of Planning and
Developmental Cooperation [14,15]. Estimates of the male and
female mid-year resident populations were derived from the
total mid-year resident populations based on reports mentio-
ning that males represented 50.3%, and females 49.7% of the
Surinamese population [14].

Data analysis

For each year between 1980 and 2004, numbers of overall head
and neck cancers as well as numbers of cancers from the indi-
vidual sites have been determined for males and females; for
cases aged between 0 and 19 years, between 20 and 49 years,
and 50 years and above; as well as for the three main ethnic
groups, viz. Creole (those from mixed black and white ancestry;
[15]), Hindustani (those from Eastern Indian origin; [15]), and
Javanese (those originating from the Indonesian island of Java;
[15]). These groups comprise approximately 31, 37, and 15%,
respectively, of the total Surinamese population [14]. For each
(sub-)stratum, average yearly numbers of cases as well as ave-
rage yearly crude and sex-specific incidence rates were calcula-
ted. The latter were calculated by dividing the number of can-
cer cases for each (sub-)stratum by either the estimated total
mid-year population or the estimated mid-year male or female
population, and were expressed per 100,000 population, or per
100,000 men or women, respectively.

Statistics

Data presented are means = SDs and have been compared
using ANOVA and Fisher’s exact test, taking P values < 0.05 to
indicate statistically significant differences.
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Results

Overall data

Between the years 1980 and 2004, a total of 358 individuals was
newly diagnosed with a malignancy of the head and neck re-
gion (Table 1). This was consistent with about 15 new cases per
year (or roughly 1 per month) and an overall crude incidence
rate of about 3.5 per 100,000 population per year (Table 1).

The most frequently affected anatomical sites in the period
covered by this study were the oral cavity, nasopharynx, and
larynx, comprising together approximately 75% of the total
number of head and neck cancers (Table 2). Individually, these can-
cers accounted for approximately 29, 24, and 23%, respectively,
of overall head and neck malignancies (Table 2). Tumors of the
salivary glands, nasal cavity and paranasal sinuses, oropharynx,
and hypopharynx constituted approximately 6, 4, 6, and 3%,
respectively, of overall head and neck cancers.

Incidence of head and neck cancers by gender

Approximately 70% of patients was male, about 30% female (Ta-
ble 1). This corresponded to average rates of roughly 10 male
and 4 female cases per year (Table 1), or 5 men and 2 women
per 100,000 per year. Apparently, head and neck cancers arose.

f Number of Average yearly Crude rate Sex-specific rate )
cases number of cases
Total number 358 14+5 35+13
Males 249 10+4 25+1.0' 49+20'
Females 107 4+3 1.1+£07 21114
Unknown 2
0-19 years 12 0.1+0.2
20-49 years 78 3+22 0.8+05%
50+ years 242 10+4° 24+1.1°
Unknown 26
Hindustani 76 + 0.7+0.6
Creole 149 6+3* 15+0.7*
Javanese 57 2x1 06+0.3

1Significantly different from‘Females’ (P < 0.001, ANOVA); 2significantly different from‘0-19
years (P < 0.001, ANOVA); 3significantly different from ‘0-19 years’ and 20-49 years' (P <
0.001, ANOVA); 4significantly different from ‘Hindustani’ and Javanese’ (P < 0.001, ANOVA)

Table 1. Total number of cases, average yearly numbers of cases
(+ SDs), average crude incidence rates (+ SDs), and average sex-
specificincidence rates (+ SDs) of overall head and neck cancers
in Suriname between the years 1980 and 2004. Rates are per
100,000 population, or per 100,000 men or women.

Approximately 2.5 times more often in Surinamese men than in
Surinamese women.

Oral cavity, nasopharynx, and larynx were also the most frequently
affected sites in both men and women, together accounting for
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around three-quarters of the total number of head and neck can-
cers in each gender (Table 2). Oral cavity and nasopharyngeal
cancer were almost twice more common in men than in women,
but laryngeal cancer was nearly 6 times more often diagnosed in
men than in women (Table 2). Thus, the male-over-female excess
of overall head and neck cancers must be mainly attributed to
the over-representation of laryngeal cancer in men.

The remaining head and neck cancers occurred in both men
and women at average rates of at the most once every two
years.

Incidence of head and neck cancers by age

In the 25 years covered by this study, about 3% of overall head
and neck cancers was seen in individuals of 19 years or younger,
approximately 22% in those aged between 20 and 49 years, but
almost 70% in those of 50 years or older (Table 1). This corres-
ponded to about 1 case per year in age group 0 to 19 years,
3 per year in age group 20 to 49 years, and 10 per year in age
group 50 years and older (Table 1). Thus, the occurrence of ove-
rall head and neck cancers in Suriname was highly age-depen-
dent, incidence rates strongly increasing with increasing age.

Incidence rates of most individual head and neck cancers in-
creased also with increasing age

This was particularly evident for the most numerous sites, i.e.,
oral cavity, nasopharyngeal, and laryngeal cancer (Table 3). To-
gether, these malignancies constituted about 3% of all head
and neck cancers in age group 0-19 years, and increased to
14% in age group 20-49 years, and subsequently to 53% in age
group 50+ years (Table 3).

Notably, there were much more cases of oral cavity and laryn-
geal cancer in patients of 50 years and older (approximately 75
and 90%, respectively, of the total number) than in those youn-
ger than 50 years (Table 3). On the other hand, the number of
nasopharyngeal cancers in individuals of 50 years and older
was only slightly higher than that in those younger than 50
years (49 and 44%, respectively; Table 3). This suggests that the
appearance of nasopharyngeal cancer was to a lesser extent
determined by older age than oral cavity and laryngeal cancer.

Incidence of head and neck cancers by ethnic background
Approximately 80% of all head and neck cancers (282 of the 358
cases) were diagnosed in representatives of the three largest
ethnic groups, viz. Hindustani, Creole, and Javanese (Table 1).
More than half of them (about 54%) was Creole; the remainder
was more or less evenly distributed between Hindustani and
Javanese (Table 1). Frequencies were about 6, 3, and 2 cases,
respectively, per year, and crude incidence rates were approxi-
mately 1.5, 0.7, and 0.6 per 100,000 population per year (Table
1).Thus, head and neck cancers seemed to occur approximately
2.5 times more often in Creole than in Hindustani and Javanese,
and as often in the latter two groups.
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Table 2. Total number of cases, average yearly numbers of cases (+ SDs), and average crude incidence rates (+ SDs) of head and neck cancers in males and females between the years 1980
and 2004. Rates are per 100,000 population.

( N\
Males + females + unknown gender Males Females
Total number | Yearly number | Crude rate Total number | Yearly number | Crude rate | Total number | Yearly number | Crude rate
of cases of cases of cases of cases of cases of cases
Oral cavity 103 4.1+2.1 10405 66 2617 1.3+0.9' 36 14+1.2 0.7+06
Salivary glands 20 0.8+0.7 0.2+0.2 9 04+0.6 02+03 11 04+0.7 02%03
Nasal cavity and 13 0.5+0.8 0.1+0.2 10 04+0.7 02+03 3 0.1£03 0.1+£0.2
paranasal sinuses
Pharynxy
Nasopharynx 85 34417 0.8+04 55 22+13' 11407 29 12+13 0.6+0.7
Oropharynx 21 08+1.0 02+0.3 13 05+0.7 0.0£0.1 8 03+0.7 02+04
Hypopharynx 9 03+0.6 0.1+0.1 8 0.3+0.6 0.1+0.3 0 0.0+0.0 0.0+0.0
Larynx 81 32+17 0.8+0.4 69 28+14' 1.3+0.7' 12 0.5+0.7 02+04
Site not specified 26 - - - - - - - -
Total 358 142+49 35+1.3 230 10+£3.8 9.2+33 29 40+25 20+1.2
- J

1Significantly different from ‘Females’ (P < 0.001, ANOVA)

Table 3.Total number of cases, average yearly numbers of cases (+ SDs), and average crude incidence rates (+ SDs) of head and neck cancers in age groups 0 to 19, 20 to 49, and 50 years and
older between the years 1980 and 2004. Rates are per 100,000 population.

( N
0-19 years 20-49 years 50 years and older
Total number | Yearly number | Crude rate Total number | Yearly number | Crude rate | Total number | Yearly number | Crude rate
of cases of cases of cases of cases of cases of cases
Oral cavity 1 0.0+0.2 0.0+0.1 15 0.6 +0.9' 0.1+0.2" 77 3.1+1.92 0.8 +0.52
Salivary glands 1 0.0+0.2 0.0+0.1 6 0.2+04 0.1£0.1 12 0.5+0.6 0.1£0.1
Nasal cavity and 1 0.0+0.2 0.0+0.0 3 0.1+0.3 0.0£0.1 9 04+06 0.1+£0.2
paranasal sinuses
Pharynxy
Nasopharynx 8 0.3+ 0.1 0.1+0.1 29 1.2+0.9' 0.3+0.2] 42 1.7 £1.6% 0.4+0.47
Oropharynx 0 0.0+ 0.0 0.0+0.0 6 0.2+0.6 0.1+0.1 11 04+0.7 0.1+0.2
Hypopharynx 0 0.0+0.0 0.0+0.0 5 0.2+0.6 0.0£0.1 4 0.2+04 0.0£0.1
Larynx 0 0.0+ 0.0 0.0+0.0 6 02+04" 0.1+0.1" 71 2.8+1.7? 0.7 +0.42
Total 11 - - 78 - - 242 -
AN J/

1Significantly different from‘0-19 years’ (P < 0.001, ANOVA); 2significantly different from ‘20-49 years (P < 0.001, ANOVA
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Table 4. Total number of cases, average yearly numbers of cases (+ SDs), and average crude incidence rates (+ SDs) of head and neck cancers in Surinamese Hindustani, Creole, and Javanese

between the years 1980 and 2004. Rates are per 100,000 population.

Hindustani Creole Javanese
Total number | Yearly number | Crude rate | Total number | Yearly number | Crude rate | Total number | Yearly number | Crude rate
of cases of cases of cases of cases of cases of cases
Oral cavity 29 1.2+1.17 0.3+0.2" 47 1.9+1.52 0.5+0.42 11 04+0.7 0.1£0.1
Salivary glands 6 0.2+04 0.1+0.1 04+05 0.1+0.1 1 0.0+0.2 0.0+0.0
Nasal cavity and 3 0.1+04 0.0+0.1 4 02+04 0.0+0.1 1 0.0+0.2 0.0+0.0
paranasal sinuses
Pharynxy
Nasopharynx 5 0.2+0.5 0.1+0.1 20 0.8+0.9 0.2+0.2 34 1.4+1.13 0.3+0.33
Oropharynx 0.1+0.3 0.0+0.1 13 0.5+0.9? 0.5+0.9? 1 0.0+0.2 0.0+0.0
Hypopharynx 0.1+0.3 0.0+0.1 5 02+04 0.0+0.1 0.0+0.2 0.0+0.0
Larynx 22 0.9+0.9' 0.2+0.2" 40 1.6+1.22 0.4+ 0.3 6 0.2+0.7 0.1+£0.2
Total 69 - - 138 - - 55 - -
\ J

1Significantly different from Javanese’ (P < 0.001, ANOVA); 2significantly different from ‘Hindustani’and Javanese’ (P < 0.001, ANOVA); 3significantly different from ‘Hindustani’and ‘Creole’

(P <0.001, ANOVA

Oral cavity, nasopharyngeal, and laryngeal cancer were the
most numerous cancers in Creole, occurring at rates of 1 - 2 ca-
ses per year (Table 4). In Hindustani, oral cavity and laryngeal
cancer also stood out, arising at mean frequencies of 1 case per
year (Table 4), while nasopharyngeal cancer was significantly
less common in this group (Table 4). In Javanese, on the other
hand, the latter cancer was most numerous, constituting almost
two-thirds of the total number of head and neck cancers in this
group (Table 4). Notably, approximately three-quarters of oral
cavity and laryngeal cancers were seen in Hindustani and Creo-
le, while 40% of nasopharyngeal cancers manifested in Javane-
se (Table 4). All these observations hint that these malignancies
might have a predilection for certain ethnic groups.

Discussion

The scale of cigarette smoking [16,17], the pattern of alcohol
consumption [18,19], and the incidence of HPV-related disea-
ses such as cervical carcinoma [20,24], raise the possibility that
head and neck cancers are important public health concerns in
Suriname. However, evaluating data from Suriname’s national
cancer registry between the years 1980 and 2004, the results
from this study suggest that the incidence profiles of these ma-
lignancies in the country approximate those of low-risk regions
throughout the world.

This conclusion is based on the relatively low rate of overall
head and neck cancers in Suriname of 4 per 100,000 popula-
tion, which is close to that of 3.2 or less per 100,000 associa-
ted with low-incidence areas [25]. Furthermore, with around 15
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new cases per year, head and neck cancers comprised about
5% of the roughly 300 new overall malignancies that are yearly
diagnosed in Suriname [20,24], and were the sixth most com-
mon group of malignancies in the country [20,24]. These data
arein line with average global statistics for this group of cancers
[5,26], indicating that the burden of head and neck cancers in
Suriname did not differ substantially from values that are en-
countered in the rest of the world.

Of note, with 2 - 3 per 100,000 men, and 1 or less per 100,000
women per year, frequencies of the most common sites - oral
cavity, nasopharynx, and larynx - were lower than, or compa-
rable to the global averages of 3.2 - 6.3,0.8- 1.9, and 0.6 - 5.1,
respectively, per 100,000 men or women per year [5]. Further-
more, the incidence rates of these tumors found in this study
were considerably lower than those noted for high-risk regions.
Examples of such regions are South-Central Asia and parts of
Europe, where oral cavity cancer rates in males and females
exceed 10 and 8, respectively [5,25,27,28]; southern China as
well as South-east Asia, North Africa, and Alaska, with rates of
nasopharyngeal cancer of 10 - 20 in men and 5 - 10 in women
[5,25,28,29]; and eastern Europe and South America, where
laryngeal cancer rates in men and women are over 7 and 1, res-
pectively [5,25,28,30]. These data provide additional support
for the characterization of Suriname as a low-incidence country
for head and neck cancers.

The 2- to > 5-fold male-over-female excess of overall head and
neck cancers as well as oral cavity, nasopharyngeal, and laryn-
geal cancer, is in accordance with international trends indica-
ting that these tumor types occur 2 - 4 times more often in men
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than in women [26]. These observations may be attributed to
a greater exposure of men than women to risk factors such as
cigarette smoking, alcohol consumption, and/or occupational
hazards [6,7,10,11] i.c. the approximately 2-fold higher tobacco
and alcohol consumption by Surinamese men when compa-
red to women [16-18]. Obviously, these assumptions must be
confirmed in more comprehensive studies. The almost 6-fold
higher incidence of laryngeal cancer in men than in women is
greater than that for any other site [5], and is consistent with re-
ports mentioning that larynx cancer is predominantly a cancer
of men [5].

The marked age-dependent increase in incidence rates of ove-
rall head and neck cancers is in conformity with the general
consensus of malignancy progressing in a multi-step fashion
and over many years, eventually manifesting in older indivi-
duals [31]. Thus, chronic exposure of the upper aerodigestive
tract to carcinogenic assaults may lead to critical DNA damage
that may promote the development of premalignant lesions
which can progress through hyperplasia, dysplasia, and in situ
carcinoma to invasive malignant lesions [31]. The relatively high
number of laryngeal and oral cancers in patients aged 50 years
and older when compared to those younger than 50 years is
consistent with this supposition as well as with studies men-
tioning that these neoplasms generally appear at age 60 years
and above [5,27-29]. The occurrence of almost as many cases
of nasopharyngeal cancer before as after age 50 years is in line
with the relatively high frequency of this malignancy in both
younger and older individuals and its bimodal age distribution
with peaks around age 20 and 50 years [32-34]. Thus far, there is
no solid explanation for this phenomenon.

Another noteworthy aspect of head and neck cancer epidemio-
logy in Suriname was the clear ethnic predilection of (some of)
these cancer types. There were significantly more overall, as well
as oral cavity and laryngeal cancer cases in Creole when com-
pared to Hindustani and Javanese, and very few nasopharyn-
geal malignancies in Hindustani while this neoplasm was the
dominant subtype in Javanese. The former observation is in line
with the 2-fold higher incidence of head and neck cancers in
Afro-Americans when compared to American citizens of other
ethnic backgrounds [35], as well as with the 2- to 6-fold higher
incidence of most cancers in Surinamese Creole than in Hindus-
tani and Javanese [20,24,36]. The relatively high frequency of
nasopharyngeal cancer in Javanese is consistent with the rela-
tively high susceptibility of South-east Asians to this neoplasm
[37,38] and the persistence of this elevated risk after migration
to a low-incidence country [38]. So far, none of these observa-
tions have been satisfactorily explained.

Summarizing, the results from this study suggest that Surina-
me is a low-incidence country for head and neck cancers. These
neoplasms were in general more common in males than in fe-
males, occurred much more frequently in persons older than 50
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years of age than in younger individuals, and manifested more
often in Creole than in Hindustani and Javanese. The main ex-
ception was nasopharyngeal cancer, which made almost as
many victims before as after age 50 years and may have a pre-
dilection for Javanese rather than for the other ethnic groups.

These findings suggest that the various strata evaluated in this
study (males and females; older and younger individuals; and
Creole, Hindustani and Javanese) may differ from each other
with respect to their susceptibility to head and neck cancers
and by extension, with respect to their receptivity to relevant
risk factors. Elucidation of the nature of these risk factors and
their specific impact on tumorigenesis is likely to contribute to
the establishment of successful preventive measures. This goal
may be advanced by more detailed follow-up studies on head
and cancer epidemiology in the culturally, religiously, and eth-
nically diverse environment of Suriname.
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