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region accounting for approximately 40% 
of all cancers.3 Betel quid (‘paan’) is the most 
popular cultural product used among South 
Asian immigrants in the UK and usually 
consists of a mixture of areca nut with or 
without tobacco, slaked lime, catechu and 
a number of condiments enclosed within a 
betel leaf. When areca nut is combined with 
tobacco it can cause premalignant lesions.4 
Chewing betel quid is an independent risk 
factor for oral cancer.5 Betel quid chewing 
in combination with alcohol and tobacco 
use increases the relative risk of oral cancer 
by approximately 11-fold.6 

South Asian migrants carry their native 
oral cancer risk factors to their new settle-
ments.7 Rising UK immigration from South 
Asia suggests that this group will present 
a serious oral cancer public health chal-
lenge. Betel quid and smokeless tobacco 

INTRODUCTION

In the United Kingdom, oral cancer 
accounts for 2% of all new cancer cases 
per year with major risk factors including 
tobacco, alcohol, betel quid and areca nut 
use.1 Areca nut chewing is common and is 
carried out by approximately 20% of the 
world’s population.2 Due to its frequent 
use in the Indian subcontinent, oral cancer 
is the commonest incident cancer in this 

Objectives  To determine any differences in oral cancer risk factor awareness and behaviour among first and second gen-
eration Gujarati muslims and to investigate the impact of a community-based health education programme on oral cancer 
risk factor awareness. Design  Respondents completed a confidential, bilingual questionnaire in English and Gujarati 
regarding alcohol, tobacco, paan, sopari, paan masala and gutka use before and after a community-based health education 
programme on oral cancer risk factors. Setting  Community Health Fair. Indian Muslim Welfare Association, Batley, West 
Yorkshire. Subjects  Ninety-six male and female Gujarati muslims aged 16 to 81 years. Main outcome measures  Quan-
titative results on oral cancer risk factor awareness before and after a health education programme. Quantitative figures 
obtained from the questionnaire with regards to alcohol, tobacco, paan, sopari, paan masala and gutka usage. Results  
There were very low levels of alcohol consumption among Gujarati muslims. First generation Gujarati males consumed 
significantly more tobacco than second generation Gujarati males, difference in proportion 0.30 (0.03 to 0.56, p = 0.03). 
There was complete absence of paan use among Gujarati females. First generation Gujarati males consumed significantly 
higher amounts of sopari compared with their male counterparts in the second generation (p = 0.003). There were very low 
rates of paan masala use. Only first generation Gujarati males consumed gutka. Significantly more first generation males 
and females correctly identified all oral cancer risk factors after the health education intervention compared with baseline 
(difference 0.40, 95% CI 0.23 to 0.57, p = <0.001). Significantly more second generation males and females correctly iden-
tified all oral cancer risk factors after the health education intervention compared with baseline (difference 0.45, 95% CI 
0.28 to 0.61, p = <0.001). Conclusion  Our study demonstrated significant differences in oral cancer risk factor awareness 
and practices among first and second generation Gujarati muslims and that a local community-based health education 
programme was effective in raising awareness.

consumption are common practices among 
certain subgroups of South Asian immi-
grants who have products such as areca nut 
and gutka readily available to them.8,9 UK 
and US studies have reported the continu-
ation of areca nut chewing habits in South 
Asian immigrants leading to increased rates 
of oral cancer in host communities.2,8,10 In 
comparison to the indigenous population, 
South Asian immigrants in the UK have a 
higher cancer mortality rate including can-
cer of the mouth and pharynx.11 Studies 
have also demonstrated differences in the 
rate of coronary heart disease and type 2 
diabetes between first and second genera-
tion migrants due to acculturation to host 
country risk factor practices.12,13

Although oral cancer is a potentially 
preventable disease due to its associa-
tion with well-established risk factors, 
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• Stresses that carcinogenic products use 
among the South Asian population in the 
UK is a substantial burden on healthcare.

• Suggests that this community is not 
homogenous and requires a further study 
of risk behaviour, beliefs and knowledge 
levels in the different subgroups.

• Highlights that primary prevention of oral 
cancer is both feasible and practical in 
helping to reduce oral cancer morbidity 
and mortality.
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awareness of such risk factors is found to 
be generally poor among the UK South 
Asian community.14,15

Our study is the first to explore oral 
cancer risk awareness and behaviour 
among first and second generation mus-
lim Gujaratis in the UK. It is also the first 
to assess the impact of a brief structured 
community-based health education pro-
gramme in raising the awareness of oral 
cancer within an ethnic community.

METHOD
Muslim Gujarati participants aged 
16  years or over were voluntarily 
recruited at an annual health fair organ-
ised by a community welfare group in 
West Yorkshire. The health fair was adver-
tised in local community centres, places 
of worship and the community magazine. 
Potential participants were invited dur-
ing registration to take part in the study 
and those that provided written consent 
completed an anonymous bilingual ques-
tionnaire written in English and Gujarati 
before the start of an oral cancer aware-
ness education programme. The structured 
questionnaire covered information on 
participant demographics including age, 
gender, ethnicity, place of birth, citizen-
ship and religious belief along with use 
of tobacco, alcohol, paan, areca nut, paan 
masala and gutka. Dental registration 
status and knowledge of oral cancer risk 
factors were also explored. The question-
naires were collected before commence-
ment of a health education programme 
on oral cancer risk factor awareness and 
an identical questionnaire was completed 
two hours later, immediately after the end 
of the programme. The health education 
programme consisted of short lectures, 
poster board presentations and workshops 
delivered by UK trained general dental 
practitioners, general medical practition-
ers and hospital doctors.

Study eligibility criteria included mus-
lim Gujarati males and females aged 
16 years or above. No potential partici-
pants refused consent to participate in the 
study. All 96 participants fully completed 
the questionnaires and were recruited 
into the study. The information obtained 
from the questionnaires was manually 
processed and data entered into tables. 
Double entry and validation was used to 
guard against incorrect data entry error. 

The main study group divisions were 
based upon gender and generation sta-
tus. First generation Asians were classi-
fied as foreign born citizens or residents 
who have immigrated and been natural-
ised in the UK. Second generation Asians 

were classified as the second generation 
of a family to inhabit but the first to be 
naturally born in the UK. No data were 
stored electronically. The age and com-
munity structure of the participants can 
be seen in Table 1.

Table 1  Age and community group structure of the Gujarati participants in the study; n = 96

Community 
group

First generation Second generation

Number Minimum 
age

Maximum 
age

Mean 
age Number Minimum 

age
Maximum 
age

Mean 
age

Male 24 20 81 54.3 27 16 38 18.7

Female 16 27 67 45.1 29 18 35 19.3

Table 2  Alcohol use amongst Gujarati muslims in the study group

Sample group
Alcohol use Units per week for regular drinkers

No Regular Occasional Max Min

First generation

Males (n = 24) 23 (96%) 1 (4%) 0 8 -

Females (n = 16) 16 (100%) 0 0 - -

Second generation

Males (n = 27) 25 (93%) 2 (7%) 0 20 7

Females (n = 29) 26 (90%) 1 (3%) 2 (7%) 14 2

Table 3  Tobacco use amongst Gujarati muslims in the study group

Sample group Tobacco use Cigarettes per day for regular smokers

No Regular Occasional Max Min

First generation

Males (n = 24) 8 (33%) 13 (54%) 3 (13%) 50 4

Females (n = 16) 14 (88%) 0 2 (12%)

Second generation

Males (n = 27) 17 (63%) 7 (26%) 3 (11%) 20 1

Females (n = 29) 21 (72%) 4 (14%) 4 (14%) 10 1

Table 4  Paan (betel quid) use amongst Gujaratis in the study group

Sample group Paan use Paan chewing/week Type of paan

No Regular Occasional Max Min With 
tobacco

Without 
tobacco

First generation

Males (n = 24) 15 (63%) 3 (12%) 6 (25%) 25 1 2 (8%) 7 (29%)

Females (n = 16) 14 (88%) 0 2 (12%) 5 1 0 2 (100%)

Second generation

Males (n = 27) 23 (85%) 1(4%) 3 (11%) 3 1 0 4 (100%)

Females (n = 29) 27 (93%) 0 2 (7%) - - 0 2 (100%)
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STATISTICAL ANALYSIS

Differences in proportions were calculated, 
together with 95% confidence intervals, 
using the normal approximation to the 
binomial distribution. P-values were 
derived from the associated standard nor-
mal deviates.

RESULTS
As anticipated due to religious prohibition, 
Gujarati muslims have very low declared 
alcohol consumption levels. Ninety-
eight percent of first generation and 91% 
of second generation Gujarati muslims 
denied alcohol intake. The difference in 

the level of alcohol consumption between 
the first and second generation was 0.03 
(95% CI 0.11 to 0.05, p = 0.44) and between 
males and females was 0.04 (0.04 to 0.12, 
p = 0.36). Neither was statistically signifi-
cant (Table 2). 

The difference in the proportions report-
ing tobacco consumption in first generation 
muslim Gujarati males (54%) compared 
with second generation males (26%) was 
0.30 (0.03 to 0.56, p = 0.03) which was sta-
tistically significant. The difference in the 
proportions reporting tobacco use among 
second generation males (26%) compared 
with second generation females (14%) was 

0.09 (0.15 to 0.34, p = 0.44). There was no 
regular tobacco use among first generation 
females (Table 3).

There was a slightly greater proportion 
of first generation Gujarati muslim males 
using paan regularly (12%) compared to 
second generation males (4%) but this 
was not statistically significant (p = 0.25). 
There was no regular paan use among 
Gujarati muslim females (Table 4).

First generation Gujarati muslim males 
had the highest proportion of regular 
sopari users (33%), which was greater than 
their female counterparts (12%; p = 0.11) 
and significantly greater than males in the 
second generation (4%; p = 0.003). Second 
generation Gujarati muslim females had 
the lowest sopari consumption at (3%). 
But there was no statistical difference 
compared with second generation males 
(p = 0.07) (Table 5). There was very low rate 
of paan masala use among the Gujarati 
muslim respondents. Only 8% of first gen-
eration males claimed to use paan masala 
regularly (Table 6).

There was complete absence of regu-
lar Gutka use in Gujarati muslims except 
among first generation males (42%). After 
tobacco, Gutka consumption was the 
most common habit among this group of 
respondents (Table 7).

Before the health education intervention, 
69% of second generation Gujarati muslim 
females had already heard of oral cancer, 
which was higher than first generation 
females (56%) although the difference (0.13, 
95% CI 0.17 to 0.42) was not statistically 
significant (p = 0.40). Sixty-three percent of 
second generation males had heard of oral 
cancer, which was higher than first genera-
tion males (50%), difference 0.13 (95% CI 
0.14 to 0.40, p = 0.35) who were the least 
likely to have heard of oral cancer. Female 
respondents were more likely to have 
heard of oral cancer compared to males 
in their generation. Overall, more female 
respondents (64%) had heard of oral cancer 
compared to males (57%), difference 0.08 
95% CI 0.12 to 0.27 (p = 0.45) although this 
difference was not statistically significant. 
Gutka and tobacco were the most correctly 
identified risk factors among first gen-
eration males (38%). Gutka was the most 
correctly identified risk factor among first 
generation females (50%) and second gen-
eration males and females (63% and 69% 
respectively). In identifying all oral cancer 

Table 5  Sopari (areca nut) use amongst Gujaratis in the study group

Sample group Sopari use Sopari use per week

No Regular Occasional Max Min

First generation

Males (n = 24) 12 (50%) 8 (33%) 4 (17%) 14 1

Females (n = 16) 11 (69%) 2 (12%) 3 (19%) 5 1

Second generation

Males (n = 27) 23 (85%) 1 (4%) 3 (11%) 2 1

Females (n = 29) 28 (97%) 1 (3%) 0 (0%) 1 1

Table 6  Paan masala use amongst Gujaratis in the study group

Sample group Paan masala use Paan masala use per week

No Regular Occasional Max Min

First generation

Males (n = 24) 20 (84%) 2 (8%) 2 (8%) 7 2

Females (n = 16) 14 (88%) 0 2 (12%) 2 1

Second generation

Males (n = 27) 26 (96%) 0 1 (4%) 5

Females (n = 29) 27 (97%) 0 2 (3%) 1

Table 7  Gutka use amongst Asian Gujaratis in the study group

Sample group Gutka use Gutka use per week

No Regular Occasional Max Min

First generation

Males (n = 24) 10 (42%) 10(42%) 4 (16%) 40 7

Females (n = 16) 14 (88%) 0 2 (12%)

Second generation

Males (n = 27) 25 (93%) 0 2 (3%)

Females (n = 29) 29 (100%) 0 0
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risk factors correctly, there was no signifi-
cant difference between first generation 
males (8%) and females (6%) (difference 
0.12, 95% CI 0.14 to 0.18, p = 0.80). There 
was also no significant difference between 
second generation males (30%) and females 
(31%) (difference 0.01, 95% CI 0.25 to 0.23, 
p = 0.91). However, there was a significant 
difference in correct responses between 
first and second generation corresponding 
genders (p = 0.002), difference 0.22 (95% 
CI 0.08 to 0.36). Alcohol was the risk factor 
least identified by all subgroups.

First generation Gujarati muslims who 
had heard of oral cancer stated relatives 
(43%), dentists (33%) and media oral can-
cer awareness campaigns (24%) as their 
primary source of information. Second 
generation Gujarati muslims named 
media oral cancer awareness campaigns 
(57%), relatives (27%) and dentists (16%) 
as their primary source of information. 
63% of first generation and 42% of sec-
ond generation Guajarati muslims who 
stated they had not heard of oral cancer 
were registered with a dentist at the time 
of the study (Table 8).

After health education, tobacco was the 
risk factor most correctly identified by 

first generation Gujarati muslim males and 
females (75% and 81% respectively). Paan 
was the risk factor most correctly identified 
by second generation males (88%). Paan, 
tobacco and gutka were the risk factors 
most correctly identified by second gener-
ation females (93%). Across all subgroups, 
awareness of all oral cancer risk factors 
increased from baseline. Significantly, 
more first generation males (42%) and 
females (56%) correctly identified all oral 
cancer risk factors after health education 
compared to baseline knowledge (8% and 
6% respectively) (difference 0.40, 95% 
CI 0.23 to 0.57, p = <0.001). Significantly, 
more second generation males (66%) and 
females (83%) correctly identified all oral 
cancer risk factors after health education 
compared to baseline knowledge (30% 
and 31% respectively) (difference 0.45, 
95% CI 0.28 to 0.61, p = <0.001). Overall, 
oral cancer risk factor awareness after 
health education increased in females in 
greater proportion than males in both 
the first and second generations (50% 
and 52% increased awareness in females 
compared with 34% and 36% increased 
awareness in males; p = 0.02). After health 
education, alcohol still remained the least 

correctly identified risk factor across most 
subgroups (Table 9).

DISCUSSION
The use of carcinogenic products in the UK 
South Asian population presents a sub-
stantial burden on healthcare and risks 
psychological dependency.2 Recently, 
relatively cheap and increasingly popular 
commercially produced sachets of betel 
quid substitutes called gutka have become 
available. These carry greater carcinogenic 
potential compared with conventional 
betel quid due to the dangerous combina-
tion of tobacco and areca nut.16 By adult-
hood, most users are addicted to the habit 
and it therefore persists after immigra-
tion.17 Regular use of betel quid and gutka 
is a strong risk factor for oral cancer.18,19

Vora et  al. in their study of oral can-
cer risk behaviour practices among Asian 
males in Leicester found variation in prac-
tice based upon religious and generation 
grounds.14 This highlights that the South 
Asian community in the UK is not homog-
enous and the need to study risk behaviour, 
beliefs and knowledge levels in the different 
subgroups of this population with a view 
for prevention. Appropriate public health 

Table 8  Oral cancer awareness among Gujaratis in the study group at baseline

Sample group Heard of oral cancer? Risk factors correctly identified

Yes No Tobacco Alcohol Paan Gutka All

First generation

Males (n = 24) 12 (50%) 12 (50%) 9 (38%) 2 (8%) 8 (33%) 9 (38%) 2 (8%)

Females (n = 16) 9 (56%) 7 (44%) 5 (31%) 2 (13%) 6 (38%) 8 (50%) 1 (6%)

Second generation

Males (n = 27) 17 (63%) 10 (37%) 15 (56%) 1 (3%) 13 (48%) 17 (63%) 8 (30%)

Females (n = 29) 20 (69%) 9 (31%) 18 (62%) 4 (19%) 14 (48%) 20 (69%) 9 (31%)

Table 9  Oral cancer awareness among Gujaratis in the study group after health education

Sample group Heard of oral cancer? Risk factors correctly identified

Yes No Tobacco Alcohol Paan Gutka All

First generation

Males (n = 24) 24 (100%) 0 18 (75%) 12 (50%) 17 (71%) 14 (58%) 10 (42%)

Females (n = 16) 16 (100%) 0 13 (81%) 9 (56%) 10 (63%) 8 (50%) 9 (56%)

Second generation

Males (n = 27) 27 (100%) 0 23 (85%) 19 (70%) 24 (88%) 23 (85%) 18 (66%)

Females (n = 29) 29 (100%) 0 27 (93%) 21 (72%) 27 (93%) 27 (93%) 24 (83%)
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measures and early detection of oral lesions 
is required to influence the cancer mortality 
rate in this high risk population.20

Betel quid is widely used among UK 
Indian Gujarati speakers.21 At present, 
Bangladeshi adults are the predominant 
South Asian subgroup still retaining the 
chewing habits in the UK.22 However, there 
is evidence that chewing practices have 
extended to subsequent generations of 
Asians born in the UK.14

A study in the United States (US) inves-
tigating paan and gutka use in Indian-
Gujarati immigrants9 found 5% of the 
study sample consuming paan and 77% 
consuming gutka regularly with no regu-
lar gutka consumption among the female 
respondents. Our study showed similar 
findings in the rate of paan consumption 
(4%) but a lower proportion of gutka users 
(10%). Our study also revealed the com-
plete absence of regular gutka use among 
Indian-Gujarati women. Forty-eight per-
cent of the Indian-Gujarati immigrants 
correctly identified paan as a risk factor 
for oral cancer, which was similar to the 
findings of 43% in our sample group. 
However, 93% of respondents in their 
study correctly identified gutka as a risk 
factor for oral cancer compared with only 
56% of respondents in our study. The dif-
ferences in the results may be explained 
by our study consisting of a restricted reli-
gious sample. A study investigating oral 
cancer risk awareness and practices among 
a South Asian male community in the UK 

found 23% of muslim respondents chew-
ing paan regularly but there was no data 
on gutka use.21 Forty-six percent of their 
first generation muslim respondents had 
heard of oral cancer compared to a similar 
proportion of 50% in our study. However, 
only 43% of their second generation mus-
lim respondents had heard of oral cancer 
compared to 63% in our study.

This study used convenience sampling, 
which limits its generalisability because 
we cannot be sure that we had a repre-
sentative sample. This is compounded by 
the relatively small sample size leading to 
lower statistical power. Another potential 
issue is multiple significance testing, which 
increases the likelihood of some of the 
small significant differences we found in 
our study being due to chance. Population 
selection bias is self-evident. Health educa-
tion interventions delivered to communities 

may promote cancer awareness and early 
presentation but the evidence is limited.23

Our study demonstrated that a local 
community-based health education pro-
gramme was effective in raising at least 
short-term awareness of oral cancer risk 
factors in a Gujarati South Asian com-
munity. It also emphasises that the public 
require information and education in mat-
ters relating to risk factors associated with 
oral cancer and that the need to develop 
a health promotion strategy to prevent 
cancers should include oral cancer as a 
priority. This is consistent with findings 
in other studies.24,25

There is evidence that at present, there 
are inadequate strategies and policies for 
primary prevention, health promotion and 
education related to oral cancer control.25 
A large population-based prospective inter-
vention study demonstrated that primary 
prevention of oral cancer is both feasible 
and practical.26 Morbidity and mortality 
associated with oral cancer can be reduced 
by primary prevention and early detection.27

CONCLUSION
We provided an overview of oral cancer 
risk factor awareness and practices among 
a UK adult muslim Gujarati population. 
Our study has highlighted particularly 
concerning poor awareness of gutka as a 
risk factor for oral cancer despite it being 
one of the most common habits among 
first generation Gujarati muslim males and 
one of the most carcinogenic.

A health education programme proved 
to be effective in raising short-term aware-
ness of oral cancer risk factors among the 
muslim Gujarati community. The likeli-
hood of long-term retention of oral can-
cer risk factor knowledge or whether this 
increased awareness of risk factors will 
translate to desirable behavioural change 
requires further research.
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analysis of the study data.
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