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Abstract
AQ2

Background
Indigenous populations have higher substance use than non-indigenous
populations. Current evidence on indigenous substance use is largely derived
from national household surveys, while there are no specifically designed,
culturally specific methodological studies available to determine the
prevalence of substance abuse among the indigenous tribes. The present study
examined the prevalence and predictors of alcohol use, smoking, and betel
quid chewing among indigenous tribes in South India.

Method
We conducted a cross-sectional population-based random survey of 2186
tribal households in the Wayanad District, Kerala. A self-prepared, pilot-tested
structured interview schedule was used to collect information on
sociodemographic variables and substance use. Multivariate logistic
regression models were used to examine the sociodemographic predictors of
substance use.

Results
The overall prevalence of current alcohol use, current smoking and daily betel
quid use was 17.2%, 18.8% and 47.6% respectively. Consistently, male gender
(alcohol use OR = 13.55; smoking OR = 3.42; betel quid use OR = 1.65),
increasing age (OR = 1.32; OR = 1.01; OR = 1.03), Paniya tribe status (OR =
2.24; OR = 1.39; OR = 5.38) and employment status being working (OR =
2.07; OR = 1.77; OR = 1.26) increased the risk of alcohol use, smoking and
betel quid chewing. Furthermore, having ‘no formal education’ was associated
with smoking (OR = 1.35), and betel quid chewing (OR = 3.27).

Conclusion
https://eproofing.springer.com/journals_v2/printpage.php?token=KPKTFJJnP7D1oW7_yCeI5kKLArFrtS3UYnP7rFH6n1s2yJhLdNm3Kg
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Substance use was high among the indigenous tribes. The male gender,
increasing age, Paniya tribe and working status significantly influenced
alcohol use, smoking and betel quid chewing. The results underscore the need
for indigenous specific de-addiction policies and programmes, alongside a
consideration of the critical sociodemographic predictors.
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Background
Substance abuse is high among indigenous populations [1, 2, 3] compared to
non-indigenous groups [4, 5, 6]. In India, the proportions of individuals
smoking, chewing tobacco and using alcohol among indigenous populations
were 25%, 36% and 26% respectively, compared to 18%, 19% and 9% for nonindigenous populations [4], and these differentials were significant for smoking
and alcohol use [4]. The disproportionate level of substance abuse among this
group [4, 7] is inherently related to their socio-economic marginalization and
historical oppression [8, 9]. Evidently, socio-economically disadvantaged groups
are at higher risk to substance misuse [10, 11]. The high substance abuse
combining with lower help-seeking behaviour and unequal access to treatment
services among these groups further increases the risk of for worst health
outcomes [4, 12]. Substance abuse among indigenous populations is associated
with a wide range of health and social problems, including violence, family
breakdown, child neglect and abuse, loss of income, diverting income away from
family needs, high morbidity and premature mortality [13].
In India, indigenous people are known as scheduled tribes (STs), or Adivasis,
and they live in a group with distinctive social, cultural, historical and
geographical circumstances [4, 14]. The STs have worse health status [15], and
they lag behind the national average of several important public health indicators
[12, 16]. Substance abuse, especially alcohol [8, 15] and betel quid use [9, 17],
is very common among them, yet only a few studies have addressed this [4, 6].
Data derived from a national survey indicate that STs have the highest likelihood
of using any substances [6]. The available evidence on indigenous substance use
https://eproofing.springer.com/journals_v2/printpage.php?token=KPKTFJJnP7D1oW7_yCeI5kKLArFrtS3UYnP7rFH6n1s2yJhLdNm3Kg
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in India is mostly derived from national household surveys, and therefore, it is
primarily data driven. To our knowledge, no specifically designed studies are
available to determine the prevalence and predictors of substance use among
tribes. Due to heterogeneity of the population, culture and ethnic groups in India,
national surveys do not adequately capture the exact prevalence of substance use
specific to smaller subgroups [18] especially the one like tribes. Thus, a
culturally sensitive methodology is essential for determining the magnitude of
substance abuse among the tribal population [15]. Furthermore, there is a huge
heterogeneity and subgroup variation within the tribes and levels of substance
use and misuse vary among them [19]. Paniya tribes are more backward [15],
and they suffer disproportionate levels of substance abuse [19]. As an
advancement of our previous exploratory research [8, 9, 20, 21] and other
relevant research work in this area [15, 19], we conducted this survey to examine
the prevalence and determinants of substance abuse among tribes in Kerala,
South India. Precisely, the following research questions are being answered in
this study: (1) What is the prevalence of substance use (alcohol, smoking and
betel quid) among indigenous tribes, and (2) To what extent are gender, age,
tribe subgroup status, education and employment status associated with alcohol
use, smoking and betel quid use among indigenous tribes?

Materials and Methods
A cross-sectional population-based household survey was conducted among
indigenous tribes in Wayanad District, Kerala, during November 2018–July
2019. The study was conducted as part of developing specialized mobile mental
health services for the tribes. The study was approved by the ethics committee of
the Institute of Mental Health and Neurosciences. Informed consent was
obtained in the form of thumb impression/signature after orally explaining the
details about the study. The participants who requested support or those with
extreme levels of substance abuse were referred to the community mental health
extension clinic for the counseling and de-addiction services.

Setting
The study was conducted in the Wayanad district, which is located in the northeast of Kerala state, South India, with a population of 816,558. The STs account
for more than 18.5% of the total population in the district, compared to 1.5% of
the state average of STs. Among the 484,839 of scheduled tribe population in the
state, 152,808 are from Wayanad District [22]. The district consists of 4
community development (CD) blocks (i.e. Mananthavady, Kalpetta,

https://eproofing.springer.com/journals_v2/printpage.php?token=KPKTFJJnP7D1oW7_yCeI5kKLArFrtS3UYnP7rFH6n1s2yJhLdNm3Kg

5/27

1/22/2021

e.Proofing

SulthanBathery, Panamaram) which contain 26 Grama Panchayaths (GPs) in
total. The STs disproportionately spread across the GPs.

Population and Sample
The STs consist of various subgroups including Paniya, Kurichiyar,
Kurumas/MulluKurumar, Kattu Nayakan, Adiya and Oorali are being the
majority [22] (see Appendix Table 6). This subgroup classification was
predominantly based on their historical occupation [23]. As we were interested
examining subgroup variation on substance, we randomly selected samples
proportionately from the six major tribal subgroups. For the six subgroups, there
were 35,466 households which constituted a 150,084 tribal population. However,
other subgroups were very less (only 669 household), and therefore, a random
selection was not feasible; hence, we selected them consecutively. We used a
multistage cluster random sampling method to select the potential tribal
households. First, we listed out the tribal extension offices (TEOs) in Wayanad,
and there were 15 TEOs spread across Kalapatta, Mananthvadi and Bathery CD
blocks. Using the lottery method, we selected 8 TEOs as the first stage of the
sampling. Second, we listed out the tribal promoters (TPs) who come under
these TEOs, and there were 200 TPs in total. The TPs are members of the tribal
subgroups and they were appointed to function as facilitators in tribal areas for
channelizing and extending the benefits of tribal development schemes. Third,
via Tribal Extension Officers we organized several face-to-face meetings with
the TPs, and we could meet 180 TPs over a 3-month period. We had extensive
discussion with the TPs to explore the details about potential tribal subgroups,
households and colonies in their areas. Fourth, with the help of TPs, we prepared
a source population list which contained subgroup wise distribution of tribal
households in their respective areas. From this list, we got the details about the
number of tribal households under each of the TPs. On an average, 95 tribal
households representing 7 to 8 tribal colonies were distributed under each of the
TPs, although this number was slightly varied across different subgroups.
Finally, using the lottery method, we selected 30 TPs proportionately from each
of the major subgroups. All the potential tribal households that come under these
TPs were included. In cases we had difficulties to reach an optimal number of
households due to the unavailability of respondents, we additionally selected a
few more TPs (< 10) following the same procedures.

Sample Size Estimation
We conducted sample size estimation in OpenEpi, Version 3, using the following
formula. Sample size n = [DEFF*Np(1-p)] / [(d2/Z21-α/2 × (N-1) + p × (1-p)]. We
entered a number of tribal households in Wayanad i.e. 36,135 [24] as our
https://eproofing.springer.com/journals_v2/printpage.php?token=KPKTFJJnP7D1oW7_yCeI5kKLArFrtS3UYnP7rFH6n1s2yJhLdNm3Kg
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population size. The outcome factor in the population derived from a previous
study, which estimated a prevalence rate pf 26% for alcohol use among
indigenous populations in India [4]. Furthermore, we assumed a margin of
error/confidence limits at 3%.
Population size (for finite population correction factor or fpc)(N): 36135.
Hypothesised % frequency of outcome factor in the population (p): 26% ± 3.
Confidence limits as % of 100(absolute ± %)(d): 3%.
Confidence level (%): 99.9%.
Design effect (for cluster surveys DEFF): 1.
Thus, we calculated a sample size of 2176 which was rounded up to 2200.

Data Collection
A specifically trained mental health team comprising a psychiatric social worker
(project director), a professionally qualified social worker (project coordinator),
and a registered staff nurse was involved fulltime for the data collection. All
staff members involved in data collection had several years of experience in
working with tribal populations in the concerned district. A few postgraduate
students in social work and MPhil trainees in psychiatric social work were
involved in data collection on a part-time basis. Adequate training was provided
for all persons involved in the data collection. Furthermore, due to the sensitive
nature of the population under study, special training on research ethics was
provided to all staff members.
The team visited the tribal households for the data collection, and mostly, the
TPs of the concerned colonies accompanied the team. The adult individual
available in the home and who consented was included in the study. In situations
where more than one potential respondent was available in the household,
preference was given to the eldest one in the family. Our sample unit was a
household; thus, only one potential adult tribe form a household was included in
the study. The included eligible participants were 18 to 70 years old (selfreported approximate age) and had not suffered any severe mental disorders
which affected participation in the survey.

Measures
We used a brief, pilot-tested interviewer-administered structured schedule for the
data collection. The schedule contained two sections: (a) standard sociohttps://eproofing.springer.com/journals_v2/printpage.php?token=KPKTFJJnP7D1oW7_yCeI5kKLArFrtS3UYnP7rFH6n1s2yJhLdNm3Kg

7/27

1/22/2021

e.Proofing

demographics including age, gender, marital status, tribe group affiliation,
education, occupation and income-related information; (b) substance use, including
alcohol, smoking and betel quid chewing characteristic of the study participants and
their family members. The items in section b included more general question first to
all the participants (e.g. Do you drink alcohol in last
12 months?) with binominal categorical response (yes/no), following more specific
question to the subgroup for exploring the phenomenon of interest (e.g. How often
do you have a drink containing alcohol in the last 12 months?)
Pilot Study A pilot study was conducted with 1% of the study samples
(n=22households) for understanding the feasibility of the main study. Specifically,
the pilot study tested the cultural appropriateness and comprehensiveness of the
measurement tools, time for completing an interview and the feasibility of availing
required population within the study period. The interview schedule had modified
based on the pilot result, and this modified version was used for the main study.

Analysis
The data analysis was performed by SPSS (version 25). For descriptive analysis, we
used frequencies, percentage, mean and SD to describe socio-demographic variables
and substance use characteristics. The association between sociodemographic
variables and substance use characteristics was explored first using fisher’s exact
test and independent sample t test. The significant variables (p < 0.05) in these
analyses were introduced to multivariate binary logistic regression model. This
variable selection procedure has the capability of retaining important confounding
variables, resulting potentially in a slightly richer model [25]. We performed three
multivariate models, treating the sociodemographic variables as predictors and
various substance use (current alcohol use, current smoking and daily betel quid use)
as dependent variables. We entered age as a continuous variable in all of the models.
All other variables were categorical, which was condensed into binary responses and
dummy coded (Table 1). Furthermore, we tested multicollinearity using multiple
linear regression, and there was no evidence of this in the model (VIF ≤ 1.03).
Furthermore, we analysed the predictive probability of these models, using receiver
operating characteristics (ROC) analysis.
Table 1
Operationalization, categorisation and dummy codes for the study variables
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Age

'Age' is a

variable like
gender, tribe
status, educational
status etc. It should

be aligned in the
left side with

Self-reported age, and treated as continuous variable

normal font (not in
bold letter) and
colours as like other
variables in the
table.

Gender

Gender was operationalized as either (a) male or (b) female
(Dummy codes: male = 1; female = 0)

Tribe sub-group
status

Tribe ethnicity status as shown in appendix 1. For descriptive, we
provided the sub-groups details. For the rest of the analysis, we
condensed the subgroups into binary category (dummy codes:
Paniya = 1; all of the other subgroups = 0)

Educational
status

Refers the self-reported educational status. We provided the
specific details in descriptive table. For the rest of the analysis,
we condensed the educational status as either (a) having no
formal education or (b) having any formal education (dummy
codes: illiterate = 1; having any formal education = 0)

Employment
status

We provided details about the employment in the descriptive
table. For the rest of the analysis, we condensed employment
status as either (a) working or (b) not working. The first category
included those who involved in any amount of paid work or
unpaid work (i.e. working own agriculture land). The ‘not
working’ category predominantly included those who do not have
paid or unpaid work. However, this category included those who
involved in occasional income generation work (e.g. collecting
honey, gooseberry, areca nut or bamboo) (dummy codes: working
= 1; not working = 0)

Current alcohol
use

In accordance with National Drug Use survey, we defined current
alcohol use as use of any alcoholic beverages (even once) within
preceding 12 months [24] (dummy codes: yes = 1; no = 0)

Current smoking

Oriented on National Drug Use survey, we defined current
smoking as use of Beedi/Cigar (even once) within preceding
12 months [24] (dummy codes: yes = 1; no = 0)

Daily betel quid
use

Use of betel quid (consists of betel leaf, areca nut and slaked lime
with or without tobacco [8]) one or more times in a day (dummy
codes: yes = 1; no = 0)

Missing Data Handling
Only completed data for all the variables were included in the analysis. Missing
data occurred for some participants (> 100), and the data collection was repeated
for them. However, in the final verification check, there were still missing values
https://eproofing.springer.com/journals_v2/printpage.php?token=KPKTFJJnP7D1oW7_yCeI5kKLArFrtS3UYnP7rFH6n1s2yJhLdNm3Kg
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for 14 respondents, and they were excluded from the analysis. Thus, our final
sample consisted of 2186 tribal households.

Results
Most of the study participants were females (70.5%), Paniya tribe (21.4%) and
married (68.3%), and the average age was 40.84 years (SD = 15.29) (Table 2).
Table 2
Sociodemographic profile of the study participants
Variables

n (%)/mean
(SD)

Gender

Variables
Age

Male

645 (29.5)

Female

1541 (70.5)

Tribe group affiliation

n (%)/mean
(SD)
40.84 (15.29)

Marital status

Paniya

467 (21.4)

Unmarried

333 (15.2)

Kattunayakar

388 (17.7)

Married

1495 (68.3)

Kuruma

358 (16.4)

Separated

67 (3.0)

Kurichiar

318 (14.5)

Widow/widower

291 (13.3)

Adiya

282 (12.9)

Oorali

162 (7.4)

Others

211 (9.7)

Educational status

Married to:

No formal education

672 (30.7)

Not applicable
(unmarried)

333 (15.2)

Primary

746 (34.1)

Same tribe

942 (43.0)

High school

531 (24.2)

Another tribe

942(43.0) 881
(40.3)

Diploma/degree

196 (8.9)

Non-tribe

881 (40.3)30
(1.3)

Postgraduate or above

41 (1.8)

Years of formal education

5.16 (4.45)

Family type

30 (1.3)
Earnings in a
month (INR)

INR 2665 (INR
3625.7)

*Mahatma Gandhi National Rural Employment Guarantee Act is an Indian labour law
and social security measure that aims to guarantee the ‘right to work’
https://eproofing.springer.com/journals_v2/printpage.php?token=KPKTFJJnP7D1oW7_yCeI5kKLArFrtS3UYnP7rFH6n1s2yJhLdNm3Kg
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Variables

n (%)/mean
(SD)

Variables

n (%)/mean
(SD)

Nuclear family

1660 (75.9)

Joint family

472 (21.5)

Extended family

54 (2.4)

No of days working in a
month

8.44 (9.51)

Type of house

No of family members in the
household

4.32 (2.44)

Kutcha

257 (11.8)

Pucca

1246 (57.0)

Semi Pucca

619 (28.3)

Other type

64 (2.9)

Employment status
Not working

916 (41.9)

Working-*MGNREGA

597 (27.3)

Working-manual
labour/daily wage
Working-agriculture related

505 (23.1)
168 (7.7)

*Mahatma Gandhi National Rural Employment Guarantee Act is an Indian labour law
and social security measure that aims to guarantee the ‘right to work’

Prevalence of Various Substance Use Among Indigenous
Tribes
The overall prevalence of current alcohol use among the tribes was 17.2%, and
more than 9% were drinking two or more times per week. Alcohol use was
highly prevalent in tribal families, and more than 51% of the respondents
reported alcohol use in their household. The prevalence of current smoking was
18.8%, and nearly 12% were daily smokers and smoking prevailed in 28% of the
tribal households. Daily use of betel quid was prevalent in 47.6% of the survey
respondents, and 67.1% in households. Furthermore, cannabis use was prevalent
in 3.5% of the households (see Table 3).
Table 3
Substance use characteristics of the respondents and their family
AQ3

Variable

n (%)

Variable

n (%)
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Variable

n (%)

Do you currently drink alcohol (last
12 months)?

Variable

n (%)

Currently smoking tobacco
(12 months)?

Yes

376
(17.2)

Yes

412
(18.8)

No

1810
(82.8)

No

1774
(81.1)

How often did you have a drink
containing alcohol (last 12 months)

Do you smoke daily?
Never smoked/not smoked

Not applicable

1810
(82.8)

in 12 months

1774
(81.1)

Monthly or less

70
(3.2)

Yes, daily smoking

261
(11.9)

Two to four times a month

104
(4.7)

No daily smoking

151
(6.9)

Two or three times a week

168
(7.7)

Four or more times a week

34
(1.5)

*Have you taken treatment for
alcohol abuse (12 months)?

*No of Beedi/Cigar smoke
in a day

Yes

20(5.3)

1 to 5 a day

195
(74.7)

No

347
(94.7)

6 to 10 a day
11 or above

39
(14.9)
27
(10.3)

Anyone in your household currently
drink alcohol (last 12 months)?

Anyone in your household
currently smoke Beedi/Cigar

Yes

1132
(51.7)

Yes

610
(27.9)

No

1054
(48.2)

No

1576
(72.0)

On an average, how many times a
day do you use betel quid?

Anyone in your household
currently use Cannabis?

Never used/ no daily use

1145
(52.3)

Yes

1 or 2 times day

207
(9.5)

No

3 to 5 times a day

487
(22.3)

78
(3.5)
2108
(96.4)

*subgroup analysis
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Variable

n (%)

6 to 9 times a day

267
(12.2)

10 or more times a day

80
(3.6)

Variable

n (%)

Anyone in your household using betel quid daily?
Yes

1468
(67.1)

No

718
(32.8)

*subgroup analysis

The gender, tribe subgroup status, employment status and age were associated
with alcohol use, smoking and betel quid chewing. The educational status was
associated with smoking and betel quid chewing, while it was not associated
with alcohol use (see Table 4).
Table 4
Association of sociodemographic variables and various substance use using cross
tabulation and Fisher’s exact test
Yes

No

n (%)

n (%)

Male

290 (45.0)

355(55.0)

Female

86(5.6)

1455 (94.4)

Male

217 (33.6)

428 (66.4)

Female

195 (12.7)

1346 (87.3)

Male

346 (53.6)

299 (46.4)

Female

695 (45.1)

845 (54.9)

356 (76.2)

111 (23.8)

P value (FET)

Gender
Current alcohol use
0.000

Current smoking
0.000

Daily betel quid use
0.000

Tribe subgroup status
Current alcohol use
Paniya

0.000
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Other subgroups

Yes

No

n (%)

n (%)

265 (15.4)

1454 (84.6)

Paniya

104 (22.3)

363 (77.7)

Other subgroups

308 (17.9)

1411 (82.1)

Paniya

351 (75.2)

690 (40.2)

Other subgroups

116 (24.8)

1029 (58.8)

No formal education

107 (15.9)

565 (84.1)

Having formal education

269 (17.8)

1245 (82.2)

No formal education

145 (21.6)

527 (78.4)

Having formal education

267 (17.6)

1247 (82.4)

No formal education

457(68.0)

215 (32.0)

Having formal education

584 (38.6)

930 (61.4)

Working

281 (22.1)

989 (77.9)

Not working

95 (10.4)

821 (89.6)

Working

290 (22.8)

980 (77.2)

Not working

122 (13.3)

794 (86.7)

Working

628 (49.4)

642 (50.6)

Not working

413 (39.7)

503 (54.9)

P value (FET)

Current smoking
0.038

Daily betel quid use
0.000

Educational status
Current alcohol use
0.292

Current smoking
0.030

Daily betel quid use
0.000

Employment status
Current alcohol use
0.000

Current smoking
0.000

Daily betel quid use
0.016

Age
Mean age (SD)

P value (t test)
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Yes

No

P value (FET)

n (%)

n (%)

Current alcohol use
Yes

42.81 (13.78)

No

40.22 (15.52)

0.000

Current smoking
Yes

43.77 (15.43)

No

40.16 (15.43)

0.000

Daily betel quid use
Yes

43.89 (15.66)

No

38.06 (14.41)

0.000

Sociodemographic Predictors of Alcohol Use, Smoking and
Betel Quid Use
In all of the three models, the Omnibus tests of model coefficients were
significant and Hosmer and Lemeshow tests were non-significant suggesting that
the models fit the data well (see Table 5).
Table 5.
Multivariate logistic regression models for testing the association of sociodemographic
variables and various substance uses
Wald’s
χ2

P
values

Adjusted
OR

95% CI

Model 1 Dependent variable: current alcohol use
Gender (male)

345.00

0.000

13.55

10.29–
17.84

Age

19.51

0.000

1.32

1.01–1.02

Model 1: Omnibus tests of model coefficients = χ2 = 520.37; df = 4; P = 0.000;
Hosmer and Lemeshow test P = 0.089; Cox and Snell R2 = 0.212; Nagelkerke R2 =
0.353
Model 2: Omnibus tests of model coefficients = χ2 = 169.58; df = 5; P = 0.000;
Hosmer and Lemeshow test P = 0.072; Cox and Snell R2 = 0.075; Nagelkerke R2 =
0.121
Model 3: Omnibus tests of model coefficients = χ2 = 409.05; df = 5; P = 0.000;
Hosmer and Lemeshow test P = 0.271; Cox and Snell R2 = 0.171; Nagelkerke R2 =
0.228
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Wald’s
χ2

P
values

Adjusted
OR

Tribe (Paniya)

27.66

0.000

2.24

1.66–3.03

Employment (working)

24.85

0.000

2.07

1.55–2.75

95% CI

Model 2 dependent variable: current smoking
Gender (male)

108.23

0.000

3.42

2.79–4.32

Age

7.57

0.006

1.01

1.00–1.02

Tribe (Paniya)

6.16

0.042

1.39

1.07–1.81

Employment (working)

21.37

0.000

1.77

1.39–2.26

4.44

0.035

1.35

1.02–179

Educational status (no formal
education)

Model 32 dependent variable: daily betel quid use
Gender (male)

22.62

0.000

1.65

1.34–2.04

Age

12.07

0.001

1.03

1.00–1.05

Tribe (Paniya)

179.98

0.000

5.38

4.20–6.88

Employment (working)

5.81

0.044

1.26

1.04–1.53

93.60

0.000

3.27

2.57–4.16

Educational status (no formal
education)

Model 1: Omnibus tests of model coefficients = χ2 = 520.37; df = 4; P = 0.000;
Hosmer and Lemeshow test P = 0.089; Cox and Snell R2 = 0.212; Nagelkerke R2 =
0.353
Model 2: Omnibus tests of model coefficients = χ2 = 169.58; df = 5; P = 0.000;
Hosmer and Lemeshow test P = 0.072; Cox and Snell R2 = 0.075; Nagelkerke R2 =
0.121
Model 3: Omnibus tests of model coefficients = χ2 = 409.05; df = 5; P = 0.000;
Hosmer and Lemeshow test P = 0.271; Cox and Snell R2 = 0.171; Nagelkerke R2 =
0.228

Model 1 examined the role of sociodemographic variables on current alcohol
use. Educational status was not included in model 1 as this was not associated
with alcohol use in FET. Overall, the model explained 35.36% (Nagelkere R2) of
variance on alcohol use. Male gender (X2 = 345.00; P = 0.000; OR = 13.55)
increasing age (X2 = 19.51; P = 0.000; OR = 1.32) Paniya tribe status (X2 =
27.66; P = 0.000; OR = 2.24) and working status (X2 = 24.85; P = 0.000; OR =
2.07) together increased the risk for alcohol use. The predictive probability
indicated by the area under ROC curve was 834.4% (Fig 1).
Fig. 1
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Receiver operating characteristics (ROC) curve for the predictors of alcohol use
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Model II examined the role of sociodemographic variables on current smoking.
Overall, the model explained 12.1% (Nagelkerke R2) of variance on current
smoking. Male gender (X2 = 108.23; P = 0.000; OR = 3.42), increasing age (X2 =
7.57; P = 0.006; OR = 1.01), Paniya tribe status (X2 = 6.16; P = 0.042; OR =
1.39), working status (X2 = 21.37; P = 0.000; OR = 1.77) and ‘no formal
education’ (X2 = 4.44; P = 0.035; OR = 1.35) together increased the risk for
smoking. The predictive probability indicated by area under ROC curve was
69.8% (Fig 2).
Fig. 2
ROC curve for the predictors of smoking
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Model III examined the role of sociodemographic variables on daily betel quid
use. Overall, the model explained 22.8% (Nagelkerke R2) of variance on daily
betel quid use. Male gender (X2 = 22.62; P = 0.000; OR = 1.65), increasing age
(X2 = 12.07; P = 0.001; OR = 1.03), Paniya tribe status (X2 = 179.98; P = 0.000;
OR = 5.38), working status (X2 = 5.81; P = 0.044; OR = 1.26) and ‘no formal
education’(X2 = 93.60; P = 0.000; OR = 3.27) together increased the risk for
betel quid use. The predictive probability indicated by the area under ROC curve
was 74.2% (Fig 3).
Fig. 3
ROC curve for the predictors of betel quid use
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Discussion
The present study identified relatively high prevalence levels of current alcohol
use, current smoking and daily betel quid use i.e. 17.2%, 18.8% and 47.6%
respectively. The prevalence of alcohol use is comparable to the findings of a
general population survey [26], but is less when compared to the previous
findings for indigenous populations, which had estimated a prevalence rate of
27% for alcohol use and 25% for smoking [4]. Nevertheless, the study findings
support the argument that indigenous populations have higher substance use [6],
and the relatively lower prevalence of alcohol use and smoking are due to the
lower representations of the males in our samples. Only 30% of samples were
males, while the male and female alcohol use were 45%, and 5.6%, respectively.
Interestingly, the national findings for ‘current alcohol use’ are only 27.3 for
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males and 1.6 for females. Our findings on prevalence of all the substance use
need to be interpreted in view of unequal gender distribution in our sample. The
prevalence of current smoking among men was 33.6% compared to females
(12.7%), and this figure, again, shows higher prevalence of smoking among
tribes, and national population data shows 29.3% among men, and just 2.3%
among females [27]. Evidently, smoking tobacco was significantly higher in
rural, poorer and uneducated populations compared to urban, wealthier and more
educated populations [27]. We found substantially higher use of betel quid that is
too even on daily basis, among the tribes. Like other substances, betel quid use
was also high among males (53.6%) than females (45.1%), but the proportion of
this difference was small, yet significant. To our knowledge, in India, no
previous studies have estimated the prevalence specific to betel quid chewing
either in tribes or in general population. However, the prevalence of smokeless
tobacco, which includes betel quid, is estimated to be an overall 25% [28] and
28.1% in men and 12% in women across studies [27]. The higher prevalence of
betel quid use requires more attention, while betel quid even without tobacco is a
significant risk factor for oral cancer and pre-cancer [29]. We previously
examined the factors contributing to higher prevalence of alcohol and betel quid
use among the tribes and had found that these substances often initiated at
younger age with influences of parental and home environment, and thus, there
was an early dependency on it. Furthermore, significant tribal life events
preceded with alcohol and betel quid, and they perceived it as part of their
culture and tradition, and it was associated with socioeconomic marginalization,
illiteracy, poor awareness and exploitation by the dominant social group [8, 9].
Invariably, male gender, increasing age, Paniya tribe status and employment
status being working were associated with alcohol use, smoking and betel quid
chewing. In addition, ‘no formal education’ was associated with smoking and
betel quid use. Gender differences in substance use are well known, with males
having substantially higher alcohol use [26] and smoking [6] evidence through
various national surveys from India [26, 30, 31]. Furthermore, prevalence of all
types of substance use was high among those with 40 years or above [31], and
there was an inverse association between substance use and education, and the
prevalence was significantly increased from ‘no education’ to ‘primary
education’ [6]. Our findings on sociodemographic predictors are mostly
congruent with many of the findings derived from general population surveys.
However, a few of the findings like higher substance use among the Paniya
tribes, and the association between working status and substance use, needs
further explanation and discussion within the tribal context. In general, tribes are
marginalized, while the Paniya who previously enslaved by upper castes is
extremely marginalized and deprived within the tribal community [15]. They are
predominantly landless, less educated, have poor housing and living conditions,
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spending significant proportion of their household income on alcohol and
tobacco [15], and they suffering disproportionate level of substance abuse [19].
Overall, the association between employment and substance use yielded mixed
results [32, 33]; however, contrary to our findings, a review examining the link
of these associations concludes that unemployment is a significant risk factor for
substance use [34]. Nevertheless, the tribes have different experience in their
work settings, and we previously identified wide supply of alcoholic beverages
by landlords/employer at workplaces to attract the tribes for work. Furthermore,
tribes themselves had perceived the substances would keep them energetic
during the work hours [8, 9]. Peer pressure was also contributed to the initiation
of the substance use at workplace [9].
One of the strengths of this study is that this was conducted among indigenous
tribal populations in Kerala, which are known to be difficult to reach as many of
them live in dense forest or remote locations. We consider the methodology of
this study innovative and appropriate within this context, especially the selection
of the participants through TPs. Using this technique, we were able to ensure
adequate representation of the subgroups, which is an advantage over traditional
household hold surveys that used wards/panchayats/block panchayats as
sampling units, with the consequence of the disproportionate spread of tribal
households and tribal subgroups. In India, the National Mental Health
Programme (NMHP) primarily visualized for providing minimum mental health
care for all, particularly to the most vulnerable and underprivileged sections of
the population [35]. However, mental and behavioural disorders still remain a
significant issue among the indigenous population in India. The current findings
are helpful to understand the prevalence and predictors of various types of
substance use, with implications in formulating indigenous specific policies and
programmes.
A limitation of the present study is the overrepresentation of females, which is
related to the fact that men were away from home, mostly in workplaces at the
time of the household survey. During daytime, even not in a typical working day,
many tribal men spend time with their peer groups outside home or engage in
parttime income generation activities (e.g. collecting honey, gooseberry, areca
nut or bamboo), which is also would have led to the overrepresentation of the
females in our samples. In addition, we could not use any standardised
instruments, while these were not tailored to the population under study, which
limited determining substance use disorders.

Conclusion
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Substance use is high among indigenous tribes, with males having significantly
higher levels of alcohol use, smoking and betel quid chewing than females.
Consistently, male gender, increasing age, Paniya tribe status and being in work
were associated with alcohol use, smoking and betel quid chewing for the people
in the indigenous tribes involved in work facilitated access to substances.
Furthermore, having no formal education increased the risk for smoking and
betel quid use.
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Appendix
Table 6
Distribution of various indigenous tribal groups in Wayanad District
Tribe subgroup

No of colonies

No of households

Population

Paniya

1210

15,876

69,116

Kurichiyar

511

5812

25,266

Kurumar/Mullu Kurumar

397

5139

20,983

Kaattu Nayakan

418

4369

17,051

Adiya

177

2570

11,196

Oorali

174

1700

6472

Thachanadan Muppan

45

390

1646

Wayandan Kadar

35

174

673

Malayarayan

–

43

166

Karimpalan

5

39

145

Ulladan

3

23

94

Total

2975

36,135

152,808

Source: Census of India, 2011
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