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Betel quid use and mortality in Bangladesh: a cohort study

Fen Wu,? Faruque Parvez,° Tariqul Islam,© Alauddin Ahmed,© Muhammad Rakibuz-Zaman,© Rabiul Hasan,©
Maria Argos,? Diane Levy,® Golam Sarwar, Habibul Ahsan? & Yu Chen?

Objective To evaluate the potential effects of betel quid chewing on mortality. (A quid consists of betel nut, wrapped in betel leaves;
tobacco is added to the quid by some users).

Methods Prospective data were available on 20033 individuals aged 18-75 vears, living in Araihazar, Bangladesh. Demographic and
exposure data were collected at baseline using a standardized questionnaire. Cause of death was defined by verbal autopsy questionnaires
administered to next of kin. We estimated hazard ratios (HR) and their 95% confidence intervals (Cl) for associations between betel use
and mortality from all causes and from specific causes, using Cox proportional hazards models. We adjusted for age, sex, body mass index,
educational attainment and tobacco smoking history.

Findings There were 1072 deaths during an average of 10 years of follow-up. Participants who had ever used betel were significantly more
likely to die from all causes (HR: 1.26; 95% Cl: 1.09—-1.44) and cancer (HR: 1.55; 95% Cl: 1.09-2.22); but not cardiovascular disease (HR: 1.16;
95% Cl: 0.93-1.43). These findings were robust to adjustment for potential confounders. There was a dose—response relationship between
mortality from all causes and both the duration and the intensity of betel use. The population attributable fraction for betel use was 14.1%

for deaths from all causes and 24.2% for cancer.

Conclusion Betel quid use was associated with mortality from all causes and from cancer in this cohort.

Abstractsin 3 ,&, H13Z, Franqais, Pycckuii and Espafiol at the end of each article.

Introduction

Areca catechu nut (betel nut) is the fourth most commonly
used addictive substance in the world, after caffeine, nicotine
and alcohol.’ Betel nut is consumed by chewing, either alone
or in the form of a quid wrapped in betel leaves, slaked lime
(calcium hydroxide) and different flavourings. Tobacco is
added to the quid by some users. It is estimated that 600 mil-
lion people worldwide chew betel regularly.” Betel is widely
used throughout central, south and south-east Asia, as well
as in some South Pacific islands. With the growing number of
immigrants from those areas, betel use is increasing in Africa,
Australia, Europe and north America,' where betel use remains
an under-recognized public health issue.

The International Agency for Research on Cancer has
concluded that betel without tobacco causes oral cancer, while
betel with tobacco causes upper aerodigestive tract cancers,
including cancer of the oral cavity, pharynx and oesophagus.”
Betel use has also been linked to metabolic syndrome,** hyper-
tension,”® diabetes mellitus,”* and obesity”'’ — diseases that are
closely related to the development of cardiovascular disease
(CVD). Recent evidence also suggests that betel use may play
arole in CVD.""" Given that betel use has been related to an
array of health outcomes, it is important to assess its impact
on mortality.

Betel use has been a popular traditional habit in Ban-
gladesh. According to a 2009 survey targeting all men and
women aged 15 years or more in Bangladesh, betel was used
by both men (23.5%) and women (25.2%)."* A study of the
health effects of arsenic has recruited over 20 000 participants
since the year 2000." This population-based cohort has also
been used to assess other health issues.'®'” Here, we examine

the association of betel use with mortality from all causes and
from specific causes in this cohort.

Methods
Study population

A population-based survey was used to enumerate the
sampling frame and characterize residents of a 25 km?
area in Araihazar, Bangladesh. Between October 2000
and May 2002, we recruited 11746 participants who met
the following eligibility criteria: married (to reduce loss
to follow-up); aged 18-75 years; user of a tube well as a
primary water supply and living in the study area for at
least five years before recruitment.”” During 2006-2008,
the cohort was expanded to include an additional 8287
participants (the expansion cohort) in the same study area
following the same methods.'**' The overall participation
rate was 97%.

The cohort has been followed up with in-person home
visits at 2-year intervals.” Participants who were not at home
during the first visit were revisited and excluded if they were
not reachable during any of the three attempted visits. A field
clinic was established exclusively for the participants and
their family members to passively follow-up the participants
between their biennial visits.”” Since this rural population
lacks basic health-care services from the existing health-care
facilities, all participants and their family members come to
the clinic for all health-care needs. Informed consent was ob-
tained from the study participants and study procedures were
approved by the Ethical Committee of the Bangladesh Medi-
cal Research Council and the Institutional Review Boards of
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Columbia University and the University
of Chicago.

Questionnaire data

Social and demographic data were col-
lected at baseline using a standardized
questionnaire. Physicians measured
height, weight and blood pressure with
standard equipment.”*-?* We asked
participants if they had been diagnosed
with diabetes and compared their an-
swers with results from glycosylated
haemoglobin and glucosuria tests.*
Questions on tobacco smoking included
cigarettes and bidis (filterless, locally-
produced cigarettes), smoked alone or
together, past and current use and du-
ration of tobacco smoking. To estimate
the intensity of tobacco smoking, we
calculated pack-years (the product of
cigarettes or bidis smoked per day and
years of smoking, divided by 20). Details
of betel use were collected for both the
original and expansion cohort, includ-
ing information on past and current
use, the number of times per day betel
was used and years of betel use. Infor-
mation on whether betel was chewed
with smokeless tobacco was collected
in the expansion cohort only. We did
not collect information on the amount
of smokeless tobacco that was used with
betel. We also estimated the intensity
of betel use (quid-years) as the product
of times used per day and years of use.

Assessment of mortality

The vital status of the participants was
assessed at each follow-up home visit.
Details of the assessment of causes of
death are described elsewhere.?>?*?’
Briefly, we adapted a validated verbal
autopsy procedure that was developed
by the International Centre for Diar-
rhoea Disease Research, Bangladesh
(ICDDR, B), in collaboration with the
World Health Organization (WHO).
The method has been used to ascertain
causes of death since 1971%° and has
documented an overall 95% specificity,
with an 85% sensitivity for deaths from
cancer or CVD.” During follow-up,
upon receipt of a death reported by fam-
ily or neighbours, a study physician and
a trained social worker administered
the verbal autopsy questionnaire to the
next of kin. Medical records and death
certificates were collected and reviewed
monthly by an outcome-assessment
committee, consisting of physicians and
consulting medical specialists. Causes
of death were coded according to the
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Table 1. Underlying causes of death in the prospective study on betel use and mortality,

Bangladesh, 2000-2014

Cause of death (ICD-10 code) No.
All causes 1072
Infectious and parasitic diseases (A00-B99) 66
Tuberculosis (A15-A19) 32
Other bacterial diseases (A35, A40, A41) 9
Viral hepatitis (B16, B18, B19) 5
Sequelae of infectious and parasitic diseases (B90) 13
Other (A08, A09, A82, A91, BO1) 7
Cancer (C00-C97) 167
Lip, oral cavity and pharynx (C02, C03, C09, C10, C13) 7
Digestive organs (C15-C26) 64
Stomach (C16) 17
Liver (C22) 32
Gallbladder (C23) 8
Other (C15,C18-C21) 7
Respiratory and intrathoracic organs (C30-C39) 53
Lung (C34) 46
Larynx (C32) 7
Female genital organs (C53, €55, C56) 9
Urinary tract (C64, C66, C67) 11
Ill-defined, secondary and unspecified sites (C76—-C79) 5
Lymphoid, haematopoietic and related tissue (C85, C91, C92) 7
Other (C43, C49, €50, C61, €69, C71, C73) 11
Diabetes mellitus (E10, E11, E14) 10
Diseases of the nervous system (G00-G99) 12
Inflammatory diseases of the central nervous system (GO0, G02, G04, G06) 6
Other (G20, G41, G45, G61, G91, G95) 6
Cardiovascular diseases (100-199) 439
Chronic rheumatic heart diseases (105, 106, 108) 12
Ischaemic heart diseases (121, 124, 125) 181
Other forms of heart disease (135, 142, 146, 147, 150) 51
Stroke (160-164, 169) 183
Other (111, 127,173) 12
Diseases of the respiratory system (J00-J99) 144
Other chronic obstructive pulmonary disease (J44) 106
Asthma (J45) 17
Status asthmaticus (J46) 10
Other (J22, )41, J69, 190, J95) 11
Diseases of the digestive system (K00-K93) 54
Oesophagus, stomach and duodenum (K22, K25, K27, K29, K31) 7
Liver (K70-K72, K74, K76) 39
Other (K56, K63, K65, K80, K92) 8
Diseases of the genitourinary system (NO0-N99) 26
Renal failure (N17, N18) 21
Other (NO5, N13, N83, N93) 5
Pregnancy, childbirth and the puerperium (000-099) 15
Eclampsia (O15) 5
Complications of labour and delivery (064, 071, 072, 075) 8
Other (007, 095) 2

Symptoms, signs and abnormal clinical and laboratory findings, not elsewhere 72

classified (RO0-R99)

General symptoms and signs (R50, R54, R57)
Ill-defined and unknown causes of mortality (R96, R99)
Other (R10, R14, R90)
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(.. .continued)

Cause of death (ICD-10 code) No.
External causes of morbidity and mortality (V01-Y98) 41
Pedestrian injured in transport accident (V02-V04) 10
Intentional self-harm (X68, X70) 7
Assault (X90, X91, Y05, YO9) 5
Other (V33, V34, V80, V89, W14, W30, W70, W74, W86, W87, Y21, Y83) 19

All other causes (D32, D37, D38, D43, D61, D64, D75, E64, E87, F20, L89, M51, 26

M80, S06,T61,T82)

International Classification of Diseases,
10th Revision (ICD-10).*°

Statistical analyses

We computed person-years of follow-
up from baseline to the date of death
(for those who died) or to 21 April
2014. We estimated hazard ratios (HR)
and 95% confidence intervals (CIs) for
deaths from all causes, cancers and
CVD using Cox proportional hazards
models. History of betel use was classi-
fied as follows: never versus ever users;
daily frequency (never, <3 times, 3-5
times and >5 times); duration (never,
<4 years, 4-12 years and > 12 years)
and intensity (never, <12 quid-years,
13-60 quid-years and > 60 quid-years).
We also estimated HRs for coronary
heart disease, stroke and for cancer of
the digestive or respiratory organs (these
are the largest two categories of cancer
deaths in the cohort).

We excluded 34 participants with
missing data on betel use. Missing data
on any of the covariates (8-281) were
coded with dummy variables, allowing
participants with missing data to be in-
cluded in the analyses under a missing-
at-random assumption. We first adjusted
for sex and baseline age (model 1), we
then adjusted for baseline body mass
index (BMI; kg/m?), educational at-
tainment (years) and smoking status
(never, past and current), (model 2).
The final model (model 3) was the same
as model 2, except that we used inten-
sity of tobacco smoking (pack-years)
as the variable controlling for effects
of tobacco.

Sensitivity analyses were con-
ducted separately for mortality from all
causes, cancers and CVD. We tested ex-
clusion of deaths that occurred within
two years of the baseline, under the
assumption that individuals who are
seriously ill at baseline are more likely
to die in the first two years of follow-
up. We conducted stratified analyses by
sex, age, BMI, smoking status (never/
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ever) and educational attainment,
adjusted for the same covariates as in
model 2. In these models, we included
interaction terms between betel (never
versus ever user) and the dichotomous
strata variables.

In the expansion cohort (n =8287),
we assessed whether mortality from all
causes differed depending on whether
chewing tobacco was included in the
betel quids used. Finally, we tested
inclusion of additional variables for ar-
senic exposure, systolic blood pressure
and diabetes status in the models. We
calculated the population attributable
fraction (PAF) of mortality from all
causes and from cancer associated with
use of betel (ever users versus never
users) using the following equation'”:

pApzpw
HR

i

where P, is the proportion of mortality
within the exposure category i and HR,
is the adjusted HR of the ith category
relative to the unexposed category. All
analyses were done using SAS, version
9.3 (SAS Institute Inc., Cary, United
States of America).

Results
Baseline characteristics

We observed 202 874 person-years dur-
ing an average of 10 years of follow-up.
There were 1072 deaths, of which 167
were from cancers and 439 were from
CVD, together accounting for 56.5% of
deaths. Among the deaths from CVD,
181 were from coronary heart disease
and 183 were from stroke. Detailed
causes of death and ICD-10 codes are
shown in Table 1. Diabetes status as
ascertained by questionnaire appeared
valid, based on comparison with gly-
cosylated haemoglobin and glucosuria
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tests. The prevalence of diabetes at
baseline in this lean population was
under 2%.*

The prevalence of past and current
use of betel was 2.3% (465/19 999) and
32.7% (6535/19 999), respectively, in the
overall study population. Given that the
number of past users of betel was small,
past and current users were combined
as ever users in the analyses. While past
and current use was significantly more
frequent among men, women reported
more frequent and intense use than men.
Distributions of baseline variables by
status of betel use are shown in Table 2.
Past users were more likely to be men
whereas more women were current us-
ers. Both past and current users tended
to be older, less educated, past or current
tobacco smokers and were more likely
to have high BMI, high blood pressure
or diabetes.

Betel use and mortality

Betel use was positively associated with
all-cause and cancer-related mortality,
after adjusting for age and sex (model 1).
The associations did not change sub-
stantially when potential confounders
(BMI, smoking status and educational
attainment) were added to the model
(model 2) or after adjusting for in-
tensity of tobacco smoking (model 3,
Table 3). Associations were significant
for all causes of death (HR: 1.26; 95%
CI:1.09-1.44) and for cancer (HR: 1.55;
95% CI: 1.09-2.22); but not for CVD
(HR: 1.16; 95% CI: 0.93-1.43).

The results were not appreciably
altered by inclusion of arsenic exposure,
systolic blood pressure or diabetes status
in the models, or by exclusion of deaths
reported in the first 2 years of follow-up
(Table 3). The population attributable
fraction for betel use was 14.1% for
deaths from all causes and 24.2% for
cancer-related deaths.

We observed a dose-response
relationship between mortality from
all causes and duration of betel use.
Among participants who had used betel
for less than 4 years, for 4-12 years and
for more than 12 years, the HRs were
1.16 (95% CI: 0.96-1.40), 1.24 (95% CI:
1.03-1.49) and 1.37 (95% CI: 1.15-1.62)
respectively (Table 3). Results for in-
tensity of use were similar, though the
central estimates of risk did not increase
monotonically with intensity of use.
A dose-response relationship was not
evident for mortality from cancers or
CVD (Table 3).
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Betel use was associated with mor-
tality from cancer of the digestive organs
after adjustment for age and sex (HR:
1.92; 95% CI: 1.09-3.36). However, this
association was attenuated and no lon-
ger significant after further adjusting for
BMI, smoking status and educational at-
tainment (HR: 1.70; 95% CI: 0.96-2.99).
The risk of death from respiratory can-
cers was also increased among ever us-
ers, but not significantly (HR: 1.75; 95%
CI: 0.96-3.18). There were no significant
associations between betel use and the
risk of death from coronary heart dis-
ease or stroke (data available from the
corresponding author).

Subgroup analyses

The association between betel use and
mortality from all causes was stronger
in younger individuals as well as in in-
dividuals with a higher BMI; however,
these interactions did not reach statisti-
cal significance (P for interaction =0.06
and 0.09, respectively). Associations
between betel use and mortality from
all causes and from cancer did not dif-
fer substantially by sex or by smoking
status. For instance, the HR for mortal-
ity from all causes was 1.24 (95% CI:
0.97-1.58) among never smokers and
1.19 (95% CI: 1.01-1.40) among ever
smokers. Similarly, the HR for cancer
mortality was 1.47 (95% CI: 0.78-2.76)
among never smokers and 1.38 (95% CI:
0.92-2.07) among ever smokers.

In the expansion cohort, we had
information on whether or not betel
was chewed with tobacco. Among 2541
ever users, 2042 (80.4%) chewed betel
with tobacco, while 499 (19.6%) chewed
betel without tobacco. The association
between betel use and mortality from
all causes persisted and was margin-
ally significant among individuals who
chewed betel without tobacco (HR: 1.55;
95% CI: 0.99-2.44). Surprisingly, there
was no significant association between
betel use and mortality among those
who chewed betel with tobacco (HR:
0.93; 95% CI: 0.65-1.32). There was a
similar proportion of tobacco smokers
among people who used betel alone and
those who also used chewing tobacco
(40.4% and 41.3%, respectively).

For mortality from CVD, there was
a significant interaction between betel
use and age (P=0.01) and between betel
use and BMI (P=0.02), such that the risk
was higher among younger individuals
(HR: 1.88;95% CI: 1.27-2.80) and those
with a higher BMI (HR: 1.44; 95% CI:
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Table 2. Characteristics of participants, Bangladesh, 2000-2014

Characteristic No. (%)
Betel use

Never (n=12999) Past (n=465) Current (n=6535)
Sex
Men 5010 (38.5) 288 (61.9) 2850 (43.6)
Women 7989 (61.5) 177 (38.1) 3685 (56.4)
Age, years
18-29 99 (40.0) 25(54) 426 (6.5)
30-39 4590 (35.3) 106 (22.8) 1754 (26.8)
40-49 2260 (17.4) 138 (29.6) 2529(387)
>50 950 (7.3) 196 (42.2) 1826 (27.9)
BMI, kg/m?
<185 4832 (37.6) 199 (43.5) 2750 (42.8)
18.5-249 7047 (54.9) 224 (49.0) 3266 (50.8)
>249 958 (7.5) 34(7.4) 410 (6.4)
Education, years
None 4837 (37.2) 230 (49.5) 3647 (55.8)
1-5 4114 (31.7) 136 (29.2) 1849 (28.3)
6-9 2346 (18.1) 59(12.7) 611(9.4)
>10 1694 (13.0) 40 (8.6) 425 (6.5)
Cigarette/bidi use
Never 9793 (754) 179 (38.5) 3519(53.9)
Past 273 (2.1) 75 (16.1) 906 (13.9)
Current 2929 (22.5) 211 (45.4) 2109 (323)
SBP, mm/Hg
<140 11938 (92.9) 388 (84.5) 5727 (89.0)
> 140 907 (7.1) 71 (15.5) 711 (11.0)
DBP, mm/Hg
<90 11707 (91.2) 402 (87.8) 5787 (89.9)
>90 1133(8.8) 56 (12.2) 649 (10.1)
Diabetes
Yes 178 (1.4) 21(4.7) 144 (2.2)
No 12619 (98.6) 428 (95.3) 6290 (97.8)

BMI: body mass index; DBP: diastolic blood pressure; SBP: systolic blood pressure.

Note: Data were missing on betel use for 34 subjects; on BMI for 281 subjects; on education for 11 subjects;
on cigarette/bidi smoking for 8 subjects; on systolic blood pressure for 260 subjects; on diastolic blood
pressure for 268 subjects; and on diabetes status for 321 subjects.

1.08-1.91) relative to older individuals
or those with a lower BMI (Fig. 1).

Discussion

Betel use was significantly associated
with all-cause and cancer-related mor-
tality in this south Asian cohort. Two
studies in India reported mixed results
for chewing of betel quid or betel nut
(without tobacco added).”’*” One study™’
reported no significant effect of chew-
ing betel quid, while the other reported
increased all-cause mortality with age-
adjusted relative risks of 1.19 among
women and 1.11 among men,* but
confidence intervals were not reported.
In China, a study reported increased all-
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cause mortality associated with betel nut
chewing and smoking.”” Betel use was
associated with all-cause mortality in
two other studies, with relative risks of
1.19 and 1.40, respectively.'>"* Mortality
increased with higher frequency of betel
use,"” longer duration of use'” or greater
intensity of use (quid-years)."” Increased
risk was predominantly seen in users
who had chewed betel for 25 years or
for 350 quid-years or longer."

We report increased mortality with
longer duration and intensity of use, but
not with higher frequency of use. In our
cohort, the median duration and inten-
sity of betel use were seven years and
30 quid-years, respectively. It is possible
that the dose-response relationship is
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Table 3. Betel use and mortality, Bangladesh, 2000-2014

D

Cancers

All causes

Person-years

Variable

No. HR (95% CI)

HR (95% Cl)

No.

HR (95% CI)

No.

Betel use
Never
Ever

1.00

174
265
236

62 1.00

105

1.00

422

130808
71 669
71572

1.16 (0.93-1.43)

1.55 (1.09-2.22)
1.59 (1.08-2.33)

1.26 (1.09-1.44)

646
560

1.18 (0.94-1.48)

89

1.30 (1.12-1.51)

Excluding deaths in 1-2 years of follow-up

Frequency of use

Never

1.00

174
129

1.00

62

1.00

422

130 808
29990

1.40 (1.09-1.80)

1.67 (1.10-2.53)
1.53 (0.94-2.50)

48

1.38(1.17-1.63)
1.17 (0.96-1.43)

292

<3 times/day
3-5 times/day
> 5 times/day

1.06 (0.77-1.45)

63

27

156
196

19 645
21787

0.92 (0.68-1.25)

72

142 (0.89-2.29)

30

1.16 (0.96-1.40)

Duration of use

Never

1.00

174

1.00

62

1.00

422

130 808
28130

22311

67 1.05 (0.77-1.43)

1.73 (1.11-2.70)
1.59 (1.00-2.52)

35

1.16 (0.96-1.40)

177

<4 years

1.16 (0.87-1.55)

75
120

32

1.24 (1.03-1.49)

186
278

4-12 years
> 12 years

1.22 (0.93-1.58)

1.38(0.87-2.19)

38

1.37 (1.15-1.62)

20708

Intensity of use

Never

1.00

1.00

62

1.00

422

130 808
24617
26077
20442

Cl: confidence interval; CVD: cardiovascular disease; HR: hazard ratio.

62 1.21(0.88-1.65)

1.64 (1.02-2.64)
1.51 (1.05-2.49)
1.44 (0.90-2.29)

28
44
33

1.24 (1.02-1.51)

158
237
246

<12 quid-years
13-60 quid-years

> 60 quid-years

1.10 (0.83-1.44)

97
103

1.19 (0.99-1.41)

1.17 (0.89-1.54)

1.35(1.13-1.62)

Note: Cox proportional hazards models, adjusting for sex, baseline age, educational attainment, body mass index and pack-years of tobacco smoking.

Fen Wu et al.

not apparent at lower intensity of use, or
that this cohort has too limited a range
of exposure to detect a dose-response
relationship. In China, it was reported
that betel was mostly used by men and
rarely by women and almost all users
were smokers,” in contrast to our study
population in which men and women
had a similar prevalence of betel use
and less than half of betel users were
also smokers.

Several previous studies investi-
gated the effects of betel use on the risk
of death from all cancers or cancer of
the oral cavity and other upper-digestive
organs. There was increased mortality
from cancer of the oral cavity, nasophar-
ynx, liver and lung associated with betel
nut chewing and smoking in China.”
In another study, betel use without
chewing tobacco was associated with a
significant increase in deaths from all
cancers and cancer of the oesophagus,
liver, pancreas, larynx and lung but de-
spite the fact that 90% of the betel users
were also smokers, the authors did not
control for smoking status.” Another
cohort study in an elderly population
found no association between betel use
and cancer-related mortality."?

In our study, we controlled for
smoking and found a significantly
higher risk of cancer-related mortal-
ity in participants who had ever used
betel. The effect estimates did not differ
substantially by smoking status. Only
seven deaths in the cohort were report-
edly due to cancer of the oral cavity
and other upper digestive organs and
analyses excluding these cases did not
change the effect estimates. The associa-
tions with cancer were similar in men
and women, although not significant in
women. Taken together, our data add
to the growing body of evidence of the
influence of betel use on cancer and sug-
gest that the effect may be independent
of tobacco smoking.

Several prospective studies have
suggested an overall positive association
between betel use and CVD risk,''""
although some other studies found no
association when CVD subtypes were
considered.'>** In a prospective cohort
of 6511 men older than 50 years, users
of betel nut were at a higher risk of mor-
tality from overall CVD and stroke but
not coronary heart disease.'? In a cohort
of 56116 men, betel nut chewing was
independently associated with a greater
risk of CVD mortality."” Similarly, in a
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Fig. 1. Betel use and mortality, Bangladesh, 2000-2014
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BMI: body mass index, CVD: cardiovascular disease; HR: hazard ratio.
Note: Cox proportional hazards models were adjusted for baseline age, sex, body mass index, smoking status (never, past and current) and educational attainment.
For the stratified models, we included an interaction term between betel use and the dichotomous strata variable.

prospective registry-based cohort study
of 21906 men followed for 2.7 years, an
independent dose-response effect of
betel use on risk of incident CVD cases
and deaths was observed.'" Although
we found no significant association
between betel use and CVD mortality
overall, CVD mortality was significantly
increased among younger people and
those with a higher BMI. In our previous
analyses of betel use and blood pressure
in the same cohort, we found that betel
use without tobacco was associated with
higher blood pressure.’

Betel contains four arecal alkaloids
(primarily arecoline, along with arecai-
dine, guvacine and guvacoline), all of
which have been shown to produce ni-
trosamine derivatives that have potential
carcinogenic effects.” Betel components
can induce both local and systemic
release of inflammatory biomarkers*=
thereby provoking oxidative stress™
and chronic inflammation related to
the development of systemic diseases.
Betel chewing also causes periodontal
disease," a risk factor for cancer and
CVD.-'HAZ

Our study represents a large popu-
lation from south Asia that has received

little epidemiologic attention. Other
strengths of the present study include
the population-based prospective study
design with a high response rate (97%)
and the extensive data on betel use and
potential confounders, including smok-
ing status and the intensity of smoking.
Several potential limitations, how-
ever, should also be noted. First, this
cohort was not established to focus on
betel use and thus is lacking informa-
tion on changes in use over time. Also
the population was relatively young,
with a mean age of 36 years at baseline
and the overall average duration of use
was relatively short. The relatively small
number of cases for subtypes of cancer
or CVD may explain the insignificant
effect estimates on these outcomes.
Second, we did not have compre-
hensive data on chewing tobacco use,
either alone or with betel. Research on
the effects of chewing tobacco (in the
absence of betel nut) on mortality has
been inconclusive.”** In one study, no
association was observed between chew-
ing betel either with or without tobacco
and mortality.” In our cohort, the posi-
tive association for all-cause mortality
remained among individuals who did

Bull World Health Organ 2015;93:684-692 | doi: http://dx.doi.org/10.2471/BLT.14.149484

not use smokeless tobacco together
with betel, but no significant association
was observed among those who chewed
betel with tobacco. However, a limited
number of subjects had data on whether
chewing tobacco was used together with
betel and larger studies are needed.
Lastly, we cannot rule out the possibil-
ity of residual confounding by tobacco
smoking in our findings.

Our data suggest that betel has a
small-to-moderate impact on mortality
from all causes and from cancer in this
Bangladeshi population. Future larger
studies are warranted to investigate the
effects of betel use on subtypes of cancer
and CVD.
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Résumé

Consommation de chiques de bétel et mortalité au Bangladesh: étude de cohorte

Objectif Fvaluer les effets potentiels de la consommation de chiques
de bétel sur la mortalité. (Une chique se compose d'une noix de bétel
enveloppée dans des feuilles de bétel; certains consommateurs lui
ajoutent du tabac.)

Méthodes Des données prospectives étaient disponibles au sujet
de 20033 personnes agées de 18 a 75 ans et vivant a Araihazar, au
Bangladesh. Des données démographiques ainsi que des données
sur l'exposition ont été recueillies au début de Iétude au moyen d'un
questionnaire standardisé. Les causes de déces ont été définies a I'aide
de questionnaires d'autopsie verbale auxquels ont répondu les proches.
Nous avons estimé les ratios de risque (RR) et leur intervalle de confiance
(IC) de 95% pour les associations entre la consommation de bétel et la
mortalité, toutes causes confondues et due a des causes spécifiques,
au moyen de modeéles a risques proportionnels de Cox. Nous les avons
ajustés en fonction de I'dge, du sexe, de lindice de masse corporelle, du
niveau d'instruction et des antécédents de tabagisme.

Résultats On a enregistré 1072 décés pendant une moyenne de
10 années de suivi. Les participants qui avaient consommé du bétel
étaient sensiblement plus nombreux a mourir, de toutes causes (RR: 1,26;
IC95%: 1,09-1,44) et des suites d'un cancer (RR: 1,55;1C95%: 1,09-2,22),
mais pas de maladies cardiovasculaires (RR: 1,16;1C 95%:0,93-1,43). Ces
résultats sont restés identiques apres ajustement en fonction déventuels
facteurs de confusion. Une relation dose-effet a été observée entre la
mortalité, toutes causes confondues, et la durée de la consommation de
bétel ainsi que son intensité. La fraction attribuable dans la population
concernant la consommation de bétel était de 14,1% pour les déces
toutes causes confondues et de 24,2% pour les cancers.

Conclusion Dans cette cohorte, la consommation de chiques de bétel
a été associée ala mortalité, toutes causes confondues et due au cancer.
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Pesiome

YnoTtpebneHue 6eTeneBo XKBauKku 1 CMEPTHOCTb B baHrnageLu: KOropTHoe nccnegoBaHne

LUenb OueHnTb NoTeHUManbHOe BO3AENCTBIE xeBaHuA beTens
Ha CMepPTHOCTb. beTenesad »Bauka COCTOUT U3 AAPA CEMEHM
NanbMbl apeKa, 3aBepPHYTOro B NNCTbA beTensa. Takxe K Hemy MOXeT
[06aBnaTbCA Tabak.

MeTopabl boinu 13yyeHbl npocnekTvsHble faHHble 20 033 nuy B
BO3pacTe OT 18 40 75 net, npoxMBatowwyx B . Apamxaszap, baHrmagew.
Bazosble femorpaduueckime aaHHble 1 ceefeHna 06 ynotpebneHnm
6eTens Obinn NonyyYeHbl 13 CTaHAAPTU3MPOBAHHOM aHKeTbl. [prurHa
CMePTV onpeaenanach C MOMOLLBbIO aHKETUPOBaHMA, OCHOBAHHOIO
Ha BepOasnbHOW ayTonCcKn, BOMPOCH! 13 KOTOPOTO NMPeabABNAnNCh
6nVKaMLLMM POACTBEHHMKAM NOKOMHOrO. Hamu 6bin oUeHeHb!
oTHocKTenNbHble pucki (OP) 1 nx goBepuTensbHble nHTepsans (A1) B
95%. 310 NO3BONIIO BbIABWTH B3aNMOCBA3b MEX[Iy KeBaHVieM beTens
1 CMEPTHOCTBIO MO JII0ObIM MPUYMHAM M MO KOHKPETHBIM MPUUMHAM.
[nAa oueHKM Mcnonb3oBanach NPOMNOPLMOHaNbHaa MOAENb PUCKOB
Kokca. Pe3ynsTaThl Obinn OTKOPPEKTUPOBaHbI C YYETOM BO3pacTa,
nona, Haekca maccol Tena (MMT), ypoBHA 06pazoBaHuA 1 Hanmuma

TabaKOKypeHus B aHaMHe3e.

Pesynbrathl Ha npotaxenun 10 neT HabniogeHna ymepnu
1072 yyaCTHMKa UCCNefoBaHNA. YUaCTHVIKM, KeBaBLUve 6eTenb Un
X0Ts Obl NPOOOBABLLME €ro, MEeNV 3HaUNTENbHO Hosee BbICOKYIO
BEPOATHOCTb YMepeTb Mo Kakor-nbo npudrHe (OP: 1,26; 95% W
1,09-1,44), 8 Tom umncne ot paka (OP: 1,55;95% [I1: 1,09-2,22), Ho He
OT CepfieyHo-cocyancTbx 3abonesanuii (OP: 1,16;95% [111:0,93-1,43).
ST1 BbIBOALI OKa3annChb YCTONUMBLIMI K KOPPEKTVPOBKE MO BCEM
MOTEHLMANbHbBIM UCKaXKaoLLMM hakTopam. Mexay CMepTHOCTbIO MO
Kakon-n1bo npuumHe 1 AUTENbHOCTBIO, @ TaKXKe MHTEHCKBHOCTBIO
ynotpebneHa 6eTena HabnoAanach 3aBUCUMOCTb «103a-3hHeKT.
[lona npencrasutenel HaceneHus, ynotpebnaowmx 6eTenb,
coctasmna 14,1% ana cvMepTer NoO BCeX OCTalbHbIM NPUYMHAM 1
24,2% nns cmepTen oT paka.

BbiBoj B faHHOM KOropTHOM McCnefoBaHumn ynotpebneHne
6eTeneBon XBauky acCoOUMMPYETCA CO CMEPTHOCTBIO OT paka 1 no
BCEM OCTaIbHbIM MPUYMHAM.

Resumen

El uso de mascada de betel y la mortalidad en Bangladesh: un estudio de cohortes

Objetivo Evaluar los posibles efectos de mascar mascada de betel en
la mortalidad. (Una mascada consiste de una nuez de betel envuelta
en hojas de betel; algunos usuarios le afladen tabaco).

Métodos Se disponia de datos prospectivos de 20.033 individuos de
entre 18y 75 afos que habitaban en Araihazar, Bangladesh. Se recogieron
datos demograficos y de exposiciones al inicio del estudio mediante un
cuestionaros normalizado. Se defini6 la causa de mortalidad a través de
cuestionarios de autopsia verbales administrados a los familiares. Se
estimo el cociente de riesgos y su intervalo de confianza (IC) del 95%
para asociaciones entre el uso de betel y la mortalidad por todas las
causas, y las causas especificas mediante el uso de modelos de Cox de
riesgos proporcionales. Se ajusté en cuanto a edad, sexo, peso medio,
nivel educativo e historial de consumo de tabaco.

Resultados Hubo 1.072 muertes en un periodo medio de seguimiento
de 10 afios. Los participantes que nunca habian utilizado betel tenfan
mads posibilidades de morir por todas las causas (cociente de riesgos:
1,26; 1C del 95%: 1,09-1,44) y cancer (cociente de riesgos: 1,55; IC del
95%: 1,09-2,22); pero no enfermedades cardiovasculares (cociente de
riesgos: 1,16;1Cdel 95%: 0,93-1,43). Estos resultados fueron sélidos para
un ajuste de los factores potenciales de confusion. Hubo una relacion de
respuesta ala dosis entre la mortalidad de todas las causas y la duracién
e intensidad del uso de betel. La fraccién atribuible de la poblacién por
el uso de betel fue del 14,1% de las muertes por todas las causas y del
24,2% por cancer.

Conclusién El uso de mascada de betel estaba asociado a la mortalidad
por todas las causas y por cancer en este cohorte.
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