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Abstract

Head and neck cancers are considered to be the most common cancers in developing countries, especially in Southeast Asia.
In India, it accounts for one-fourth of male cancers and one-tenth of female cancers. An attempt was made to study head and
neck cancer trends in the Dibrugarh district of Assam, North-East India, India. All sites viz., oral cavity and mobile tongue,
oropharynx, hypopharynx, larynx, nasopharynx and others were considered separately for both the sexes to carry out the pre-
sent analysis. Using the data from the Population-Based Cancer Registry, Upper Assam, Dibrugarh, annual crude incidence
rate and age-specific rate were calculated for the period from 2003 to 2016. Mann—Kendall and Sen’s Slope non-parametric
analysis were applied to examine the trend in the percentages of Head and Neck cancers. The most frequent incidence site
for HN cancers was the hypopharynx (33.50%). The disease was common among the males (78.87%) compared to the female
(21.13%) population in Dibrugarh district. HN cancers are more prone to the age group 50-70 years (60.93%) compared
to the individuals with less than 50 years (26.51%). Combining all the sites of HN cancers in male showed a significant
decrease in incidence, whereas in female increasing trend was noted over a period of time. A slight decline in the percentage
of head and neck cancer was documented in Dibrugarh when we combined both sexes. The results obtained from the current
investigation will laid the scientific framework for proper planning and organization of prevention, diagnosis and treatment
of HN cancers in Dibrugarh district, Assam.
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Introduction and are the most common malignancies that arise in the head
and neck [2]. In India, approximately 30-40% of all cancers

In the developing countries like India, incidence of cancer ~ are HN cancers which constitutes one-fourth of the male

increases day by day due to population aging and changing
life styles [1]. Head and neck (HN) cancers are emerging as
a major health problem which has distinct demographic pro-
file, risk factors, food habits and personal history. Head and
neck squamous cell carcinomas (HNSCC) develop from the
mucosal epithelium in the oral cavity, pharynx and larynx
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cancer and one-tenth of the total cancers in females. In India,
oral cavity is the predominant site [3], attributed to the local
custom of chewing pan, betel leaf with tobacco; however,
smoking is the most common form of tobacco consumption
in the urban areas [4]; similarly chewing tobacco is also most
common in rural areas. In India, Kamrup (Metro) district of
Assam emerged in the second position in HN cancer cases
for both males and females in the country with 62.4 and 19.2
cases per one lakh male and female population, respectively.
Moreover, Dibrugarh district emerged in top five positions
with a 0.5% positive annual percentage change (APC) in
age-adjusted incidence rates (AAR) over the time period in
case of HN cancers among the female population [5]. Simi-
larly the north-eastern region of India reports the highest
incidence of HN cancer, among them are 50% of the people
who are unaware that the cancer even occurs in the head
and neck region [6]. Similarly in Assam, its incidence is
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much higher (54.48%) [6] compared to the other parts of the
country. The risk factors like alcohol consumption, high risk
human papilloma virus (HPV), chewing bidis, cigarettes,
betel nuts, poor oral hygiene and other environmental factors
are responsible for the HN cancers in Assam. Despite the
high prevalence of HNC in Assam, there are a limited num-
ber of comprehensive researches on HN cancers in Assam.
This indicates a potential gap in the region’s knowledge and
understanding of HNC. Therefore, the present analysis has
been carried out to scrutinize the trends of HN cancers in
the years 2003 to 2016 in Dibrugarh district of Assam; India.

Materials and Methods
Study Area and Data Used

The study area of the current study is Dibrugarh district of
Assam, India. It has approximately 1.3 million people resid-
ing in an area of 3381 km?. About 81.62% of the population
resides in rural areas, and the remaining 18.38% lives in
urban areas along with 51% males and 49% females [7].
The registered HN cancer data of Dibrugarh district for
the period of 14 years, i.e., 2003-2016, was collected from
Population-Based Cancer Registry, Upper Assam (PBCR-
UA); Dibrugarh. The registry was established in 2003 at
Assam Medical College and Hospital, Dibrugarh, under the
supervision of Indian Council of Medical Research ICMR),
Government of India [1]. Data were analysed to determine
the trend of HN cancers whether it is going upward or down-
ward. During the study period, the survey team actively col-
lected and completed the data from hospitals, pathological
clinics, CT scan centres and nursing homes, and outpatients
of the private and public clinics located in Dibrugarh dis-
trict along with the health care centres of rural and urban
areas. The PBCR-UA collected cancer cases disaggregated
by age and sex along with the geographical information of
the respective patients. In the study period, the registry also
collected information on educational qualification, marital
status, mother tongue, religion, and cultural group of the
target population.

Methods

In this study, we utilized descriptive statistics to examine
the characteristics of the study population. The results were
presented in terms of percentage. Additionally, we employed
the Mann—Kendall and Sen’s Slope test to analyse the over-
all trend of head and neck (HN) cancer in Dibrugarh dis-
trict. The Mann—Kendall test is perhaps the most widely
used non-parametric test to detect a monotonic upward or
downward trend. Unlike parametric regression analysis, the
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Mann—Kendall test does not necessitate the assumption of
data normality or linearity. In the present investigation a
total number of 2731 patients with HN cancer have been
analysed with special reference to the different repressors’
like age group, place of residence, patient’s sex and sub-sites
of HN cancers.

Results

In the present study, the overall HN cancers cases were high-
est among the patients with the age group of 50-70 years
with a percentage of 60.93% (n=1664). It was found that the
disease is more common in the males (78.87%) in compari-
son with the females (21.13%) and predominantly higher in
the rural areas (63.86%). The most frequent incidence sub-
site for HN cancers was found to be hypopharynx (33.50%),
followed by oral cavity and mobile tongue (27.69%) and oro-
pharynx (22.92%). Among the morphologies of HN cancers,
squamous cell carcinoma (SCC) has the highest incidence
with 87.11% (n=2379) (see Table 1).

A visual representation of this data is provided in Fig. 1,
which graphically illustrates the age distribution and empha-
sizes the average ages at the time of diagnosis of HNC of
males and females. The average age at the time of diagno-
sis was 56.99 +12.40 years, with males having an average
age of 57.88 +12.55 years and females having an average
age of 53.67+12.58 years. Among the sub-sites of head
and neck (HN) cancers, larynx displayed the highest inci-
dence in males, while oral cavity and mobile tongue showed
the highest incidence among females (Fig. 2). The overall
incidence was observed to be highest within the age group
of 50-70 years. However, when considering the sub-sites,
patients above the age of 70 had the highest incidence
(19.92%) in the larynx sub-site. Conversely, patients below
the age of 50 had the highest incidence (50.91%) in the naso-
pharynx sub-site (Fig. 3). The trend analysis indicated that
there was a decrease in incidence when considering all sites
of head and neck cancers in males. However, there was an
observed increasing trend in females over the studied period
(Fig. 4). Furthermore, when combining both sexes in the
Dibrugarh district, a slight decline in the percentage of head
and neck cancer cases was documented throughout the study
(Figs. 5 and 6).

Table 2 presents the analysis of HN cancer cases in the
Dibrugarh district from 2003 to 2016, utilizing Mann—Ken-
dall and Sen’s slope methods. The tests aimed to assess the
statistical significance of changes (increase/decrease) in HN
cancer occurrences during the study period. Similar to the
results from the Mann—Kendall test, Sen’s slope estimator
also indicated negative values for male patients, indicating
a significant and declining trend from 2003 to 2016 at a
5% level of significance. Conversely, for females, the results
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Table 1 Characteristics of the

: Patients’ characteristics Percentages Number of cases
study population
Age
Less than 50 26.51 724
50-70 60.93 1,664
Above 70 12.56 343
Sex
Male 78.87 2,154
Female 21.13 577
Place of residence
Urban 36.14 987
Rural 63.86 1,744
Sub-sites of HNC
Oral cavity and mobile tongue 27.69 756
Oropharynx 22.92 626
Hypopharynx 33.50 915
Larynx 8.64 236
Nasopharynx 2.01 55
Others 5.24 143
Morphology
Squamous cell carcinoma (verrucous carcinoma, karati- 87.11 2379
nizing squamous cell carcinoma, non-karatinizing
squamous cell carcinoma and other variants of SCC)
Malignant tumours other than SCC (sinonsal undiffer- 12.89 352
entiated carcinoma, lymphoepithelial carcinoma and
malignant salivary gland tumours)
Total 100.0 2731
showed a positive trend. Furthermore, the overall trend of
HNC exhibited a decrease, as indicated by the negative value 80.00 -
- 57.88+12.55 56.99:£12.40
of the Mann—Kendall test. . 53.67+12.58
£ 60.00
5
z
Discussions g 1%
=
) ) ) ) ) = 20.00
The time trend analysis conducted in this study unveiled =
significant patterns in HN (head and neck) cancer cases 0.00 -
Male Female Total
throughout the research. Notably, there was a remark- Patients Characteristics (Sex)

able decrease in HN cancer incidence among males and a
simultaneous increase among females. These findings align
with the results reported by Mathur et al. [5], strengthen-
ing the evidence for gender-specific trends in HN cancer
rates. Furthermore, when examining the distribution of
cases among patients, the age group of 50-70 years exhib-
its the highest number of HN cancer cases, accounting
for 60.93% of the total, as indicated in Table 1. This age-
related pattern is consistent with previous research studies
conducted by Manjari et al. [8], Bhattacharjee et al. [6]
and Chauhan et al. [9], adding to the body of evidence
that highlights this age group’s vulnerability to HN cancer.
Notably, a significant male predominance in HN cancer
cases was observed in the present study, which concurs
with the findings of Chauhan et al. [9], where out of 500

Fig.1 Mean age of diagnosis of head and neck cancer in Dibrugarh
district during the period 2003 to 2016

patients, 447 were male. Moreover, Manjari et al. [8] also
reported a substantial male preponderance, with males
being affected more than twice as much as females. The
higher incidence of HN cancers in males is attributed to
prevalent habits like chewing bidis, cigarettes and betel
nuts, which are more commonly practised among male
populations. This study examined the incidence of HN
(head and neck) cancers in rural and urban areas. Our find-
ings were consistent with a previous study conducted by
Francis [10], which revealed that HN cancer rates were
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Fig.2 Sex-wise distribution of
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Fig.4 The percentage distribution of registered HNC cases by sex of
the patients during the period 2003-2016

higher in rural regions compared to urban regions. Our
research also showed notably elevated rates of HN cancers
in rural areas, supporting these findings.

Furthermore, we investigated the specific sub-sites of HN
cancers that were most frequently affected. The results indi-
cated that the hypopharynx (33.50%) and the oral cavity and
mobile tongue (27.69%) were the most common sub-sites.
These findings align with a study by Bhattacharjee et al. [6]
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though their study strictly was limited on the hospital-based
data. Also, somehow similar findings were recorded in a
retrospective hospital-based study carried out by Nagarajan
et al. [11], where oral cavity was found to be the dominant
sub-site. Among the female patients, we found that oral cav-
ities and mobile tongue were the most common sub-sites
for HN cancers, accounting for 31.08% of cases. This find-
ing closely resembled the results reported by Shunyu and
Syiemlieh [12], adding further evidence to this observation.
However, some discrepancy might be attributed to differ-
ences in the study population or regional variations.

In terms of the morphology of HN cancers we found that
squamous cell carcinoma (SCC) was the most common his-
tological type. In our study, SCC was observed in 87.11%
of patients, which closely resembled the results reported
by Nagarajan et al. [11], where SCC accounted for 87% of
cases. These findings align with previous research by Man-
jari et al. [8] and Bhattacharjee et al. [6], identifying SCC
as the most prevalent histological type in HN cancers. Fur-
thermore, in the current investigation, we found that there
was a decrease in incidence when considering all sites of
HN cancers in males which is quite similar with the findings
of Elango et al. [3] and Kulkarni [13] in which the decreas-
ing trends of HN cancers in males was also observed. The
decreasing trends may be due to the decrease prevalence of



Indian Journal of Surgical Oncology

Fig.5 Overall incidence pattern
of HNC in Dibrugarh district
from 2003 to 2016 with refer-
ence to sex of the patients
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Fig.6 Overall incidence pattern
of HNC in Dibrugarh district
from 2003 to 2016 with refer-
ence to age of the patients
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Table2 Mann—Kendall and Sen’s Slope result of HNC during 2003
to 2016

Patients’ charac- Mann—Kendall tau P-value Sen’s slope
teristics
Sex
Male —0.483 0.02 -0.794
Female 0.319 0.025 0.304
Total —0.165 0.04 —0.225

tobacco use [3], along with the impact of early diagnosis,
heightened awareness among individuals and enhancement
of access to healthcare services in the study area. In this
regard, cancer registry (PBCR)’s role in creating aware-
ness among the peoples under its jurisdiction by conducing
awareness and healthcare camps can also be considered.
Howeyver, several factors could account for the observed
differences in the reported HN cancers incidence in our
study. Nevertheless, it is essential to acknowledge that our

study also has limitations. For instance, we relied on regis-
try data in the ICMR (Indian Council of Medical Research)
database, which may not capture all cases accurately. Some
patients seeking treatment outside the Dibrugarh district
might have been excluded from our data, as they preferred
to receive better treatment for HN cancers in centres outside
Assam. Population-based cancer registries often face chal-
lenges in collecting reliable data on the clinical extent of
the disease and treatment options. This is because the data
are sourced from various facilities with differing investiga-
tive capabilities and documentation procedures [14]. Such
variations in data collection can influence the accuracy and
completeness of the information available.

Moreover, various studies have shown that the high
prevalence of tobacco use is a leading cause of HN cancers
in India. To address this issue, it is crucial to raise aware-
ness about the dangers of tobacco use, especially among the
youth in the region. Further research is needed to explore
other potential factors, such as HPV, that may contribute
to HNC among non-tobacco users. Promoting good oral
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hygiene, treating benign oral lesions promptly, adopting a
healthy diet and encouraging positive lifestyle habits are
essential for preventing HN cancers in the region.

Conclusion

These comprehensive findings contribute to our understand-
ing of the gender and age-related trends in HN cancer. The
present study reveals a significant decrease in HN cancer
cases in Dibrugarh district, Assam, according to the registry
data, although there are certain limitations. The data indi-
cates a decrease in overall cases, particularly among males,
with a simultaneous increase among females. However, there
is still much work to be done in further reducing the burden
of HN neck cancer in the females of the region.
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