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ABSTRACT
Objective: To gain insight into the current prevalence 
of tobacco consumption in various forms among 
female psychiatric inpatients and their visiting female 
relatives in Mumbai, India.

Methods: In this cross-sectional study, survey 
questionnaires were administered to 127 female 
inpatients and 110 of their visiting female relatives 
from July to October 2016. A total of 100 patients 
and 108 of their relatives completed responses. 
Additionally, a modified version of the Fagerström 
Test for Nicotine Dependence was incorporated into 
the survey to assess the level of nicotine dependence, 
with higher scores corresponding to higher levels of 
dependence.

Results: The rates of tobacco use were higher in the 
patients than in their relatives (χ2 = 12.13, P = .0003). 
Patients had shorter periods of abstinence and lower 
World Health Organization Quality of Life Assessment 
parameters.

Conclusions: This study sheds light on certain data 
that may be utilized for future health programs and in 
the development of treatment plans for women with 
mental illness.
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W idespread tobacco consumption is known to result in poor 
health outcomes and significant economic loss, as corroborated 

by the US Surgeon General’s report in 2014.1 Per a report from the World 
Health Organization (WHO),2 approximately 80% of the world’s 1.1 
billion smokers live in low- and middle-income countries. Low-income 
countries, as defined by the World Bank,3 are countries with a gross 
national income less than $995. Middle-income countries are those with 
a gross national income less than $12,055. In 2015, it was also noted 
that the poorest countries were the worst hit by the growing number of 
deaths from tobacco consumption and stifling economic development.4 
It has been theorized that in lower-income Asian and African countries, 
underreporting and lack of reliable data often lead to underestimation of 
the magnitude of the issue.5 The pattern of tobacco use in India especially 
has not been well studied over the past decade, particularly in relation 
to the demographic characteristics of its vast population.6 Researchers7 

reported in 2005 that compared to men, Indian women were much less 
likely to smoke tobacco (3.4% vs 33.3%), chew tobacco (13.0% vs 29.0%), 
and use tobacco in both forms (15.5% vs 50.2%). According to WHO 
estimates reported in 2006,8 194 million men and 45 million women use 
tobacco in smoke or smokeless form in India. Specifically, this estimate 
consisted of 68.9 million smokers (users of cigarettes, beedi, hookahs, 
cigars, and pipes), 163.7 million smokeless users (chewing smokeless 
tobacco), and 42.3 million users of both products.8 Tobacco is available 
in smokeless form for consumption in India mainly by chewing as paan 
masala, mawa, khaini, mishri, gul, bajjar, lal dant manjan, and gudhaku. 
Paan masala is a commercial preparation containing areca nut, slaked 
lime, catechu, and condiments with or without powdered tobacco.9 
Mawa is prepared by mixing small pieces of areca nut, processed tobacco, 
and slaked lime. Khaini is a mixture of sun-dried tobacco and slaked 
lime that is widespread in Maharashtra and several states of north India. 
Mishri is a roasted, powdered preparation made by baking tobacco on 
a hot metal plate until it is uniformly black. Gul is a pyrolyzed tobacco 
product used as a dentifrice in the eastern part of India. Bajjar is dry 
snuff (also known as tapkeer) applied commonly by women in Gujarat 
on the teeth and gums. Lal dant manjan is a dentifrice10—a red-colored 
tooth powder containing tobacco. Gudhaku is a paste made of tobacco 
and molasses.11

According to a report from the Centre for Addiction and Mental 
Health,12 people diagnosed with a psychiatric disorder or a substance use 
disorder are 2 to 4 times more likely to smoke than those in the general 
population. Smoking has been reported to be 2 to 3 times more prevalent 
among people with mental illness compared with the general population 
in Australia, the United States, and the United Kingdom.13,14 When 
assessed by psychiatric diagnoses, smoking prevalence is particularly 
high (almost 5-fold greater) among those with schizophrenia, bipolar 
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disorder, posttraumatic stress disorder (PTSD), and 
alcohol/illicit drug use disorders. Up to 88% of people with 
schizophrenia and 82.5% of people with bipolar disorder 
smoke.15 Furthermore, studies16 have reported that smoking 
cessation is known to have a positive impact on mood and 
improve the quality of life. To glean some insight into the 
current prevalence of tobacco consumption in various 
forms, we conducted a cross-sectional study of female 
patients and their visiting female relatives at an inpatient 
psychiatric unit at one of the largest tertiary care centers in 
Mumbai, India. In this article, we discuss how the results 
from our study compare with those of previous studies and 
the general population and point out the implications for 
the individual’s quality of life and in the broader context of 
clinical practice.

METHODS

Introduction
Survey questionnaires were administered to 127 female 

patients admitted to the inpatient psychiatric unit and 110 of 
their visiting female relatives in 2016. A total of 100 patients 
and 108 of their relatives completed responses. The study 
was approved by the hospital ethics committee, and written 
informed consent was obtained prior to participation in the 
study.

Selection of Study Groups
The study was conducted from July to October 2016. 

All female patients admitted to the inpatient psychiatric 
unit with a diagnosed DSM-5 psychiatric condition were 
considered for the study. As healthy controls, female relatives 
who visited these patients were also requested to participate 
if they were willing. All patients irrespective of their caste, 
socioeconomic status, geographical region, or insurance 
status were given the opportunity to participate in the study.

New patients admitted to the psychiatric unit were 
administered the questionnaire after they were stabilized. 
Psychotic and delusional patients were stabilized and, once 
found to be lucid, were asked to participate in the study.

Setting
Patients were chosen from the inpatient psychiatry unit 

of a tertiary care hospital. The tertiary care hospital had 

Clinical Points
 ■ Tobacco consumption among women in India is 

underreported and underestimated due to sociocultural 
barriers.

 ■ Physicians should incorporate screening for tobacco 
consumption in the treatment of all patients with mental 
illness.

 ■ Screening for tobacco consumption should be 
comprehensive as well as culturally sensitive, and smoking 
policies should be standardized for inpatient psychiatric 
units.

Figure 1. Self-Made Scale for Assessment of Nicotine Use

PARAMETERS DATA COLLECTION

Age at onset of tobacco use

Started with which type

Introduced by

Switched to other type

Expenditure on tobacco

Amount of tobacco consumed increased

Attempt of abstinence, if any, times

Withdrawal symptoms, if any

Maximum period of abstinence

Medical comorbidity due to tobacco consumption

Any other comments
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Table 1. Comparison of Patterns of Tobacco Consumption Between Patients and Their Relatives

Variable
Patients 
(N = 100)

Relatives 
(N = 108) Statistic P Valuea

Tobacco consumption, n (%) χ2 = 12.13  .0003
Current tobacco use
No tobacco use 

39 (39)
61(61)

17 (15.7)
91 (84.3)

Age when first started use, mean ± SD, y 16.2 ± 7.20 23.2 ± 8.2 t = 3.27  .002
Tobacco introduced by, n (%) χ2 = 0.1  .3

Relatives 
Neighbors and friends

28 (71.7)
11 (28.2)

15 (88.2)
2 (11.7)

Types of tobacco consumed, n
Mishri
Chewing tobacco
Khaini
Paan with tobacco

22
8
5
4

11
3
1
2

.78

.81

.76

.86
Expenditure in INR/mo,b n (%) χ2 = 18.9  .001

< 100 (< $1.45)
100–150 ($1.45–$2.18)
≥ 150 (≥ $2.18) 

5 (12.9)
15 (38.4)
19 (48.7)

12 (70.5)
3 (17.6)
2 (11.9)

Frequency of tobacco use, mean ± SD, times/d 4.6 ± 1.9 2.4 ± 0.9 t = 4.5  .001
Maximum period of abstinence, mean ± SD, d 1.2 (0.7) 14 (2.4) t = 32.6  .001
Withdrawal signs and symptoms after abstinence, n (%)

Craving 
Giddiness and light-headedness 
Anxiety and irritability 
Difficulty concentrating and depressed mood 
Insomnia 

19 (48.7)
12 (30.7)
19 (48.7)

4 (2.5)
7 (17.9)

4 (23.5)
12 (70.5)
12 (70.5)

0
0

N/A

Signs and symptoms after tobacco use, n (%)
Cavities and tooth decay 
Tooth loss 
Stained and discolored teeth 
Bad breath 
Abrasion (scratching and wearing of teeth) 
Receding gums 
Leukoplakia 
Comorbid medical condition: hypertension 

29 (51.8)
7 (12.5)

31 (55.4)
8 (14.3)

12 (21.4)
12 (21.4)

2 (3.6)
3 (5.4)

8 (40.0)
5 (25.0)
6 (30.0)
0
6 (30.0)
0
0
0

N/A

Fagerström Test for Nicotine Dependence, n
Low (score < 3)
Moderate (score 4–10)
Significant (score > 10)

6
10
23

10
3
4

N/A

WHO Quality of Life Assessment score, mean ± SD 

Patients Relatives
Consuming 

Tobacco
Not Consuming 

Tobacco
Consuming 

Tobacco
Not Consuming 

Tobacco P value
Domain 1 (physical health)
Domain 2 (psychological health)
Domain 3 (social relationships)
Domain 4 (environmental)
Total score

30.2 ± 8.8
33.4 ± 10.7
31.5 ± 8.0
38.3 ± 10.5

133.6 ± 26.2

42.0 ± 9.6
44.7 ± 9.8
44.7 ± 10.8
49.9 ± 10.6

156.5 ± 28.5

61.2 ± 6.6
60.8 ± 6.7
58.5 ± 8.9
62.9 ± 9.9

189.6 ± 11.2

72.8 ± 7.8
78.1 ± 8.9
69.8 ± 7.1
80.1 ± 6.1

243.6 ± 13.09

< .001
.0216
.0031
.0017

< .001
aBoldface indicates statistical significance. bApproximate US dollar amount is given in parentheses.
Abbreviation: N/A = not applicable.

no restrictions for admissions on any grounds. All patients 
admitted to the unit were given the opportunity to participate 
in the study. On the unit, patients had access to tobacco and 
tobacco products as provided by their visitors. The unit had 
common areas wherein patients could smoke if they wished. 
However, most patients chewed tobacco and continued to do 
so in their rooms.

Measures
We designed a questionnaire to assess the participants’ 

past and current patterns of tobacco consumption via 
various measures such as frequency, quantity, form, amount 
of money spent, health hazards experienced if any, and 
symptoms of withdrawal. These questions are provided in 
Figure 1. The questionnaire was administered by the medical 
staff assisting in translation and interpretation of questions.

Additionally, a modified version of the Fagerström Test 
for Nicotine Dependence17 was incorporated into the survey 
to assess the level of nicotine dependence, with higher scores 
corresponding to higher levels of dependence. Specifically, 
the modifications comprised redefining the focus of 6 of 
the scale items to assess the number of tins or pouches 
of tobacco chewed per week, time of first use, difficulty 
refraining from chewing, frequency of use, and chewing 
when ill. Finally, over a period of 2 weeks prior to survey 
administration, questions from the WHO Quality of Life 
Assessment18 were utilized to assess experiences related to 
physical, psychological, and social relationships and the 
environment as well as overall quality of life and general 
health. Physical signs of tobacco use were assessed by the 
duty medical officer of the unit after patients had responded 
to the questionnaire.
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Table 2. Comparison of Demographic Characteristics of 
Patients and Their Relatives

Variable
Patients 
(N = 100)

Relatives 
(N = 108)

Statistic  
(P Value)a

Age, mean ± SD, y 34.2 ± 12.2 38.7 ± 8.9 t = 2.34 (.683)
Religion, n (%) χ2 = 2.7 (.26)

Hindu
Muslim 
Others 

72 (72)
23 (23)

5 (5)

70 (62.5)
35 (32.4)

3 (2.7)
Education, n (%) χ2 = 16.6 (.008)

No formal education 
Up to tenth grade 
Graduate and above 

30 (30)
44 (44)
26 (26)

10 (9.2)
50 (46.2)
48 (44.6)

Employment status, n (%) χ2 = 0.04 (.85)
Employed 
Unemployed 

12 (12)
88 (88)

12 (11.2)
96 (88.8)

Marital status, n (%) χ2 = 1.44 (.49)
Married 
Unmarried 
Widowed 

52 (52)
35 (35)
13 (13)

65 (60.1)
32 (29.6)
11 (10.3)

aBoldface indicates statistical significance. 

versus their relatives. Patients had lower WHO Quality 
of Life Assessment parameters (total score: 133.6 ± 26.2 
among patients who are smokers versus 243.6 ± 13.09 
among relatives who were nonsmokers, P < .001) and greater 
consumption amounts (t = 4.5, P = .001) compared to their 
relatives.

Patients and their relatives differed significantly (P = .002) 
in the age at onset of tobacco consumption. Smokeless 
tobacco was found to be popular, and, interestingly, none 
of the patients or their relatives used tobacco in the form 
of cigarettes, beedi, or hookah. Significantly more patients 
compared to their female relatives were addicted to nicotine.

DISCUSSION

This study sheds light on certain data that may be utilized 
for future health programs and development of treatment 
plans for women with mental illness. The statistics found in 
this study are higher than the rates of tobacco usage reported 
in the Global Adult Tobacco Survey.19 This higher rate may be 
due to the differences in local characteristics of the patients 
in our study compared to that of the population studied 
in the Global Adult Tobacco Survey. Studies20 have shown 
associations between socioeconomic status and tobacco use, 
and this may, in part, contribute to the rates found in our 
study. Studies have also found that self-reporting of tobacco, 
especially among youth in India, has low sensitivity.

Screening for tobacco use, especially among this patient 
population, is a necessity, as the association between mental 
illness and tobacco-related morbidity and mortality is well 
researched.21,22 Inpatient units may develop smoke-free 
policies or designated smoking areas to enable patients with 
nicotine use disorder to manage their nicotine addiction.

Potential limitations of the study include the use of 
a single-point source and the lack of universal smoking 
policies for patients admitted to the unit. This study indicates 
a need for well-validated studies to estimate the accurate 
epidemiology of nicotine use among not just female patients 
but all patients with mental illness in India. The results of 
these studies will enable psychiatrists to gauge the prevalence 
of comorbid mental illness and nicotine use and develop 
comprehensive treatment plans.

Data Analysis
Data obtained from both groups were analyzed using the 

Statistical Package for the Social Sciences (SPSS; IBM Corp, 
Armonk, New York) and compared to draw conclusions. 
The two groups were compared for statistically significant 
differences as shown in Table 1.

RESULTS

Demographic characteristics of the patient and relative 
groups are compared in Table 2. The female patients and their 
female relatives differed significantly on education levels, 
but both groups were comparable on other demographic 
parameters. The most common psychiatric diagnoses of 
the patients included schizophrenia and other psychotic 
disorders (40%), major depressive disorder (36%), bipolar 
disorder (10%), alcohol use disorder (3%), conversion 
disorder (6%), and major neurocognitive disorders (5%), 
with some having dual diagnoses.

The rates of tobacco use were higher in patients than 
their relatives (χ2 = 12.13, P = .0003). The study also showed 
shorter periods of abstinence (t = 32.6, P = .001) and lower 
levels of education (χ2 = 16.6, P = .008) among patients 
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