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Risk factors for cancer nasopharynx: A case-control study
from N agaland, India

P. K. CHELLENG, K. NARAIN, H. K. DAS, M. CHETIA, 1. MAHANTA

ABSTRACT
Background. A high incidence of nasopharyngeal carcinoma

has been reported from Nagaland, though it is considered to be
a rare neoplasm in India. No case-control study to identify the
risk factors of cancer nasopharynx has been conducted in this
region. This study wasundertaken to identify dietary and environ-
mental risk factors for nasopharyngeal carcinoma relevant to this
region.

Methods. A matched case-control study using neighbourhood
controls was conducted. For each of the 47 cases identified, 2
apparently healthy neighbourhood controls were matched for
age, sexand ethnicity. All information on dietary, environmental,
social and demographic factors was collected. Univariate and
multivariate logistic regression analysis using maximum likelihood
method was used to analyse data.

Results. Consumption of smoked meat was found to be the risk
factor for nasopharyngeal carcinoma (adjusted odds ratio = 10.8;
95% CI 3.0-39.0). History of using herbal nasal medicine was
also found to be associated with nasopharyngeal carcinoma
(OR=21.9, CI=6.8-71.4). However, exposure to a smoky
atmosphere, betel-nut chewing, use of smokeless tobacco prod-
ucts, smoking and drinking habits were not found to be associated
with nasopharyngeal carcinoma.

Conclusion. This study reveals an association of nasopharyn-
geal carcinoma with consumption of smoked meat in Nagaland.
The use of herbal nasal medicine seems to be an additional risk
factor for nasopharyngeal carcinoma in Nagaland and needs
further assessment.
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INTRODUCTION
Although considered a rare disease, nasopharyngeal carcinoma
(NPC) is mostly confined to the Cantonese and Chinese popula-
tions living in the southeastern region of China!" and also among
their descendants who have migrated to other geographical
areas."? A moderately high incidence of NPC has also been
reported in Eskimos" and Hawaiians."

In India, except in Nagaland, cancer of the nasopharynx is a
rare disease with an incidence of less than 1 per 100000.10 In
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Nagaland, the incidence is high (6.2 and 2.1 per 100000 in men
and women, respectively)."

The epidemiology of NPC is complex and evidence suggests
that genetic, viral, dietary and environmental factors playa role in
its aetiology. 1.2 Only a few studies on NPC have been carried out
from Nagaland which are mostly descriptive in nature.!':'? No
analytical epidemiological studies on NPC in Nagaland have been
reported. A study of risk factors associated with NPC in Nagaland
would help in formulating appropriate prevention and interven-
tion programmes by public health authorities.

Nagaland is a remote,less developed hill state and lies between
25° 6' and 27° 4' latitude north of the equator and between the
longitudinal lines 93° 20' E and 95° 15' E. It has an area of 16 579
km-. The altitude is between 194 m and 3048 m above sea level.
The state is bounded by Assam in the north and west, by Myanmar
and Arunachal Pradesh in the east and by Manipur in the south and
runs more or less parallel to the left bank of the Brahmaputra river.
It is inhabited by a number of tribes of diverse ethnic and cultural
backgrounds. The high incidence of NPC has been reported from
people belonging to the Naga tribe. 12 We aimed to study selected
risk factors, mostly dietary and environmental, and their relation-
ship to NPC.

METHODS
Study design
We conducted a matched case-control study using neighbourhood
controls. During 1996-97, cases were recruited at the Bhobaneswar
Boruah Cancer Institute (BBCI), Guwahati, Assam and the Naga
Hospital, Kohima, Nagaland. Cases were defined as men and
women with histologically confirmed NPC. The study included
only those persons who were permanently residing in Nagaland
and were diagnosed to have NPC during 1996-97. Forty-seven
cases were found to be eligible for the study. For selection of
controls, the village and neighbourhood of the cases were visited
within 3 months of identification of cases and 2 healthy persons
were selected as controls for each case. The controls were matched
for age (±5 years), sex and ethnicity. The total number of controls
selected was 94.

Collection of data
A standard pre-designed form was used to collect information
about demography, social factors and other risk factors from cases
as well as controls. Trained personnel administered a standard
questionnaire in the local language of the cases and controls.

Data analysis
Univariate and multiple variate logistic regressions were used to
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analyse data. Conditional maximum-likelihood method!' was
used to estimate the parameters of regression models due to
matched design and significance was taken at p~0.05 (two-
tailed). Initially, an univariate analysis was performed. The crude
measure of association between single putative risk factors and
NPC was expressed as the odds ratio (OR) and its 95% confidence
interval (CI) was calculated from the standard error of the regres-
sion coefficient. 13 After controlling for confounding variables and
other co-variables, the data were analysed by conditional multiple
logistic regressions in order to evaluate the extent to which risk
factors are associated with NPC in Nagaland. The statistical
packages used for the analyses were Epi-Info version 6.014and
Multlr.15

RESULTS
The age and sex profile of the cases and controls is shown in Table
I. The mean age of the cases and controls was 43.7 and 43.5 years,
respectively. Of the cases, 72.3% were men and a large majority
(68.1 %) were above 40 years of age at the time of diagnosis of
NPC. There was no statistically significant difference between the
age of the cases and controls (t value=0.08 and p=0.933), suggest-
ing that age-matching was effective. Table II shows the results of
univariate analysis. Cases tended to have a higher family income
as compared to controls (OR=47.9, 95% CI=3.6-640.8). Consump-
tion of smoked meat was found to be a significant risk factor for
NPC (OR=11.5, 95% CI=3A2-38.5). A history of using herbal
nasal drops was also found to be significantly associated with
NPC (OR=21.9, 95% CI=6.8-71 A). However, the rest of the
variables studied=-occupation, type of residential house, number
of windows in the house, presence of soot in the living room, type
of cooking fuel used, chewing of betel nut, use of smokeless
tobacco products and history of smoking and drinking of alco-
hol-were not found to be associated with NPC.

Table III shows the results of conditional multiple logistic
regression analysis. Consumption of smoked meat and history of
using herbal nasal drops were found to be independently associ-
ated with NPC (OR=1O.8, 95% CI=3.0--39.0 and OR=58A, 95%
CI=7.9-429.5, respectively) after adjusting for smoking, drink-
ing, chewing otbetel nut, use of smokeless tobacco, type of house,
number of windows in the house, kitchen inside or outside the
living room, type of cooking fuel used and presence of soot in the
living room. It was found that consumption of smoked meat
increased the risk of NPC in Nagas more than l O-fold when
compared with persons who did not consume smoked meat or
rarely consumed it (OR=1O.8, 95% CI=3.0--39.0).

DISCUSSION
This is the first case-control study undertaken to determine the

TABLE1. Age and sex profile of nasopharyngeal cancer cases and
controls

Characteristic Cases
n (%)

Controls
n (%)

Sex
Men
Women

Total
Age group (in years)

~29
30-39
40-49
~50

34 (72.3)
13 (27.7)
47

68 (72.3)
26 (27.7)
94

3 (6.4)
12 (25.5)
16 (34.0)
16 (34.0)

6 (6.4)
26 (27.7)
39 (41.5)
23 (24.5)

7

risk factors ofNPC in Nagaland, India. Perusal of the world litera-
ture showed that among dietary factors, consumption of salted
fish is an important risk factor for NPC.16.17In our study, consump-
tion of smoked meat was found to be associated with NPC. In
addition to the present epidemiological evidence, laboratory
findings also suggest an aetiological role for smoked meat in the
oncogenesis of NPC. Studies conducted earlier at our centre have

TABLEII. Risk factors of nasopharyngeal carcinoma in Nagaland:
Matched univariate odds ratio estimated by conditional logistic
regression analysis

Variable Cases
n (%)

Controls Odds 95% CI P value
n (%) ratio

Occupation
Cultivator
Professional
Technical
Others

Economic status
Poor
Middle
Rich

Type of house
Kacha
Pucca

Window
No window
1-2 windows
3+ windows

Kitchen
Outside
Inside

Soot in house
Absent
Present

Cooking fuel used
Gas
Wood

12 (25.5)
16 (34.0)
5 (10.6)

14 (29.8)

3 (6.4)
37 (78.7)

7 (14.9)

23 (48.9)
24 (51.1)

16 (34.0)
24 (51.1)

7 (14.9)

29 (61.7)
18 (38.3)

27 (57.5)
20 (42.6)

5 (10.6)
42 (89.4)

Betel-nut chewing
Never 10 (21.3)
Occasional 3 (6.4)
Frequently 34 (72.3)

Use of smokeless
tobacco
No
Yes

18 (38.3)
29 (61.7)

History of smoking
Never/rarely 19 (40.4)
Frequently 28 (59.6)

Drinking
No
Yes

Consumption of
smoked meat
Never/rarely
Frequently

Previous history of
use of nasal drops
No
Yes

32 (68.1)
15 (31.9)

13 (27.7)
34 (72.3)

5 (10.6)
42 (89.4)

17 (18.1)
22 (23.4)
12 (12.8)
43 (45.7)

16 (17.0)
77 (81.9)

1 (1.1)

49 (52.1)
45 (47.9)

24 (25.5)
58 (61.7)
12 (12.8)

67 (71.3)
27 (28.7)

60 (63.8)
34 (36.2)

13 (13.8)
81 (86.2)

31 (33.0)
3 (3.2)

60 (63.8)

42 (44.7)
52 (55.3)

52 (55.3)
42 (44.7)

60 (63.8)
34 (36.2)

64 (68.1)
30 (31.9)

78 (83.0) 1.0
16 (17.0) 22.0

1.0
0.9
0.6
0.4

Reference
0.3-2.9
0.1-2.5
0.1-1.11

0.93
0.44
0.07

0.1
0.003

0.68

0.14
0.52

0.18

0.4

0.51

0.19
0.17

0.44

0.06

0.55

0.0001

<0.0001

1.0

3.8
47.9

Reference
0.8-18.6
3.6-640.8

1.0
1.2

Reference
0.5-2.7

1.0
0.4

0.7

Reference
0.2-1.3
0.2-2.4

1.0
1.8

Reference
0.8-4.5

1.0
1.4

Reference
0.6-3.3

1.0
1.6

Reference
0.4-6.6

1.0

3.7
1.8

Reference
0.5-25.8
0.8-4.3

1.0
1.4

Reference
0.6-2.9

1.0

2.3
Reference
0.9-5.6

1.0

0.8
Reference
0.3-1.9

1.0
11.5

Reference
3.4-38.5

Reference
6.8-71.4

The cases and controls were matched for age, sex and ethnicity
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TABLEIII. Important risk factors independently associated with
cancer of nasopharynx in Nagaland. Adjusted odds ratios
obtained by matched* conditional multiple logistic regression
analysis using maximum likelihood approach

Variable Adjusted odds ratio] 95% CI p value

Consumption of
smoked meat
Never/rarely 1 Reference
Frequently 10.8 3.4-39.0 0.0002

Previous history of
use of nasal drops
No 1 Reference
Yes 58.4 7.9-429.5 0.0001

• The cases and neighbourhood controls were matched for age, sex and ethnicity
t Adjusted for type of house, number of windows in the house, kitchen inside!
outside, presence of soot in the living room, smoking status, smokeless tobacco use,
type of cooking fuel used, habit of chewing betel nut and drinking alcohol

demonstrated mutagenicity in the extracts of smoked meat samples
collected from Naga houses using the sperm head abnormality
test" and Ames test usingSalmonella typhimurium TA-98 strain. 12
Besides, analyses of the smoked meat samples have also demon-
strated the presence of nitrosodimethylamine (NDMA),
nitrosodiethylamine (NDEA) and nitrosopyrrolidine (NPYR).19

We also found an association between NPC and a history of
using nasal herbal medicines. However, this association should
be viewed with caution because it is possible that such herbal
medicines may have been used after the development of NPC.2
Moreover, case-control studies in retrospect are influenced by a
recall bias. Numerous other studies have also reported an associa-
tion between the use of herbal nasal medicines and NPC.20,21
Although this association is still a matter of debate, it may be
worthwhile to study the chemical and biological effects of such
herbal medicines in further detail. Hildesheim et at.22studied the
correlation of herbal medicine use and Epstein-Barr virus (EBV)
in NPC and suggested that herbal medicines have a direct prolif-
erative effect on EBV -transfonned cells. However, larger studies
are needed to confirm this finding. .

In the epidemiology of NPC, perhaps of greatest interest and
controversy has been the question whether inhaled substances
increase the risk for NPC. Although it is reasonable to expect
inhaled substances to be associated with NPC, epidemiological
evidence has been conflicting. Some studies have shown only a
moderate risk for smoking+" while others have not found such an
association.P:" We also found that smoking increased the risk by
2.3-fold among NPC cases; however, this association was not
statistically significant. Exposure to a smoky atmosphere in
poorly ventilated houses, use of firewood for cooking purposes
and location ofthe kitchen inside living rooms did not seem to be
associated with NPC in Nagaland. This is consistent with the
findings that women who are more exposed to the smoky atmo-
sphere of the kitchen have a lower risk of NPC than men. Only
one-third of our cases of NPC were women. An increased risk
among men has also been reported from high- and low- incidence
areas of NPC.2 The association between alcohol and NPC has
been investigated in numerous studies, most of which have found
negative results.23.24

Smokeless tobacco use and chewing of betel-nut were not
found to be associated with NPC in our study. Westet at.21did not
find any association between betel-nut use and NPC in the
Philippines. Results from some studies have shown an association
ofNPC with a low socio-economic status.25.26However, we found
that persons of higher socio-economic status had a higher risk in
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the univariate analysis. This association is probably linked with
more frequent use of smoked meat by the upper class. .

In conclusion, our study has shown an association ofNPC with
consumption of smoked meat in Nagaland. A history of using
herbal nasal medicine seems to be an additional risk factor for
NPC and needs further assessment.
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