
INTRODUCTION

Several studies suggest that patients with schizophrenia 
(SZ) use tobacco more frequently than comparison groups, 
including patients with other psychiatric/medical disorders 
or healthy controls.1-3 A meta-analysis of worldwide studies 
reported that schizophrenia patients smoked more frequent-
ly than the general population.4 Smoking among psychiatri-
cally ill individuals may be initiated in response to environ-
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mental factors, but its maintenance may be related to psycho-
pathology.5 The factors leading to tobacco abuse among SZ 
patients6,7 include social and cultural variables,8 as well as fa-
milial factors,9 with likely genetic susceptibility.10-15 Patients 
may also smoke as a form of self-medication, as nicotine ad-
ministration enhances cognitive performance on a number 
of tasks.16 The “Psychological Tool” Model17 posits that the ar-
ousal state caused by tobacco consumption may improve at-
tention and vigilance, leading to enhanced performance and 
increased psychological comfort that wanes with time, thus 
spurring smokers to consume tobacco regularly and repeat-
edly. Thus, smoking may be reinforced for several reasons. 
On the other hand, smoking abstinence can impair visuospa-
tial working memory among patients with schizophrenia.18 

The majority of studies describing tobacco use in SZ have 
been conducted in developed countries. Tobacco consump-
tion is increasing rapidly in developing countries such as India. 
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The average prevalence of tobacco use is 48% and 20%, among 
Indian men and women respectively.19 Among Indians, an in-
digenous form of smoked tobacco called ‘beedi’ is preferred 
by 9% of adults and smokeless tobacco is preferred to sm-
oked forms by approximately 20% of adults. About 5% use 
both smokeless and smoked forms.19 In India smoking is of-
ten prohibited by familial, cultural and religious practices e.g. 
less than 3% of Sikh men living in urban Delhi were found to 
be smokers compared to 45% of men.20 The Indian General 
Adult Tobacco Survey-GATS19 reported that in India tobacco 
use is inversely related to literacy level. Among Government 
employees 45% used tobacco while among self employed per-
sons 49% used tobacco. Surprisingly 46.7% of unemployed 
persons used tobacco while only 7.6% of students used to-
bacco.19 In Delhi about 24.3% of general population used to-
bacco.19 Chandra et al.3 in their exploratory analyses revealed 
two profiles of smokers in India: the poorer, married, less well-
educated beedi smoker from a rural background working as 
a casual laborer, and the less poor, educated, unmarried ciga-
rette smoker from an urban background in professional or ot-
her occupation. 

Average age of tobacco initiation in India is 17.8 years.19 An-
other study by Neufeld et al.21 reported that regular smoking 
was greatest after the fifth decade (45-64 years) for men, with 
63% reporting regular use. Reports of regular smoking among 
women peaked at 6.7% above 65 years of age. The greatest 
prevalence of chewing tobacco occurred for both genders in 
the seventh decade (60-69 years) with 35.0% (95% CI: 34.1-
36.0) of men and 19.6% (95% CI: 18.8-20.4) of women in that 
age band reporting chewing tobacco use.21

There is limited research regarding tobacco use among In-
dians with SZ.8,3,22-24 The most systematic study to date8 re-
ported that among 286 urban male outpatients with schizo-
phrenia, 38% were current smokers as compared to 22.8% 
among patients with Non Psychotic Disorders, 23.8% with 
mood disorders and 40% with medical illnesses. Since tobac-
co use was lower among schizophrenia patients, which they 
attributed to socio-economic factors, they noted that studies 
could provide novel clues about the risk for tobacco use in SZ.

The present study examined the prevalence of smoke and 
smokeless tobacco consumption in a sample of male patients 
with schizophrenia. The study focused on men, as current da-
ily tobacco consumption is estimated at 23.6% among men 
and less than 5% in women in Delhi, where this study was 
conducted.19 Several socio-cultural and socioeconomic fac-
tors could influence smoking behavior.25 We compared the SZ 
patients with non-psychotic sibling controls. Siblings form 
an excellent comparison group as they share many environ-
mental factors, such as cultural and socio-economic backgr-
ound that may confound analyses of tobacco consumption. 

Other factors such as socioeconomic differences, degree of to-
bacco use, cognitive differences were examined.

METHODS

Site
The study was conducted at the Post Graduate Institute of 

Medical Education and Research-Dr. Ram Manohar Lohia 
Hospital (PGIMER-Dr. RMLH), New Delhi. PGIMER-Dr. 
RMLH is a 1200 bed, tertiary care hospital that treats patients 
primarily from the Delhi metropolitan area, as well as all other 
regions of India. 

Sample
The cases comprised successive, consenting adults, clini-

cally diagnosed with SZ who presented at the psychiatry out-
patient department (OPD) at Dr. R.M.L. Hospital. All partic-
ipants were between 18 to 60 years of age. Availability of a 
consenting, non-psychotic male sibling was another inclusion 
criterion. Patients diagnosed with other co-morbid psychiat-
ric or neurological disorders that could confound the diagno-
sis of SZ, were excluded. The comparison group consisted of 
consenting brothers of the SZ patients, nearest in age to the 
probands who were not diagnosed with any psychiatric or neu-
rological disorder.

Clinical and diagnostic assessments 
All clinical assessments were conducted by one investiga-

tor (SV). Structured clinical interviews were conducted using 
the Diagnostic Interview for Genetic Studies (DIGS, Hindi 
version).26,27 This information was supplemented by interviews 
with relatives and available medical records. DIGS was ad-
ministered to healthy siblings also, to rule out any psychiatric 
illness. The Fagerstrom Test for Nicotine Dependence (FTND) 
was used to assess tobacco use and nicotine dependence.28 
The FTND is a self-rated six-item instrument. For smokeless 
tobacco, the FTND-smokeless tobacco (FTND-ST) was used.29 
The FTND was supplemented with a semi-structured ques-
tionnaire in Hindi designed to assess the type, quantity and 
frequency of smokeless tobacco. Details regarding the status 
of tobacco consumption, age of initiation, type and amount of 
tobacco consumed were thus obtained. Associated medical co-
morbidity was also assessed. 

Cognitive assessment was carried out on the Penn’s Comput-
erized Neurocognitive battery (CNB) which includes mea-
sures that distinguish SZ cases and relatives from controls.30 
Accuracy and response time were recorded for each of the 
cognitive domains. The Hindi version of the CNB was used to 
assess: Abstraction and mental flexibility, Attention, Face me-
mory, Spatial memory, Working memory, Spatial ability, Sen-
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sorimotor, Emotion Processing. 

Consensus diagnosis
Each participant’s clinical information was discussed in de-

tail by the interviewer (SV) who had assessed the participant, 
with board certified psychiatrists/psychologists. Consensus 
diagnoses were assigned in consultation with them. 

Written informed consent was obtained from all partici-
pants. Study approval was obtained from the Institutional 
Ethics Committee at PGIMER-DRMLH and the Institutional 
Review Board at the University of Pittsburgh.

Statistical analysis
We compared categorical variables using the Chi square 

test. The Student’s t-test was used to compare continuous va-
riables. The CNB scores were compared between tobacco de-
pendents and non-dependents using Mann Whitney U-test. 
The Statistical Package for Social Sciences (SPSS version 17.0.2, 
2008) was used for all analyses. 

Power analysis 
The sample size for the study was based on published liter-

ature in India. The prevalence of tobacco consumption in In-
dian patients with SZ is estimated at 40% from Srinivasan 
study.8 Assuming α=0.05, 25% error in precision, the follow-
ing formula provided a sample estimate of 96 SZ patients and 
96 siblings:

2×√p q/n=prevalence×error in precision/100
(p=Prevalence, q=100-prevalence, n=number of subjects) 

RESULTS 

There was no significant difference in the mean age or level 
of education among the SZ patients compared with their bro-
thers (Table 1). Significantly more SZ participants were single 
or separated (p=0.04). SZ participants were also more likely 
to be unemployed (p=0.0001) and less likely to be living inde-
pendently (p=0.0001). Modified mini mental state examina-
tion (MMSE) scores of the brothers were significantly higher 
than the SZ patients (t=65.643, p<0.001). Sociocultural fac-
tors were compared between schizophrenia subjects and their 
male siblings. Most subjects were Hindus (84%), followed by 
Muslims (11%), Sikh (4%) and Christian (1%). Three fourths 
(77%) subjects depended on family members or relatives for 
housing where as brothers resided independently on their 
own (54%) (p<0.001).Unemployment was more prevalent in 
subjects with schizophrenia (54%) while majority of their 
brothers (86%) were employed now and in the past. The dif-
ference was highly significant (p<0.001)(Table 3).

The proportion of SZ patients who had consumed tobacco 
in the past, or were currently consuming tobacco did not dif-
fer significantly from their siblings (Table 1). We compared 
current tobacco users between brothers and patients using 
chi-square. Patients with schizophrenia showed a lower rate 
(trend) than their brothers (Chi-square=3.5, p=0.06). 

Table 1. Socio-demographic characteristics and prevalence of tobacco use

Variables (mean±SD)
Patients with

schizophrenia (N=100)
Brothers
(N=100)

χ2 df p value

Age (years) 30.96 (±7.76) 30.74 (±7.5) 3.36 3 0.339
Marital status married/Single* 46/54 60/40 6.31 1 0.043
Education 
   In years 9.34±4.05 10.03±3.8 t=1.24 0.216
Occupational
   Status: never employed/currently unemployed/
    employed/student

06/48/39/07 02/01/86/11 65.64 3 <0.001

Living
   Arrangement: independent/dependent 23/77 54/46 20.29 1 <0.001
MMSE 23.62±5.3 28.88±3.82 -8.05 <0.001
Tobacco use: current/past/never 34/14/52 47/08/45 4.23 2 0.121
*‘Single’ includes unmarried/divorced/separated/widowed. df: degrees of freedom, MMSE: Mini mental state examination

Table 2. Characteristics of current tobacco users

Patients with Schizophrenia (N=34) Brothers (N=47)  t p value
Fagerstrom Score (Smoked form, mean±SD) 5.85±2.28 4.8±2.18 -11.047 0.07
Fagerstrom Score for  Smokeless: mean±SD 9.85±3.53 9.29±2.6 0.571 NS
Age of starting Tobacco: mean±SD 22.79±4.69 24.44±3.58 2.013 0.047
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There was no significant difference on age and education 
between current users and non users in the pooled data (t-
test). Among current users there was no significant difference 
between patients and brothers on marital status. All except 
one brother were employed while 50% of patients were em-
ployed. There was no significant difference between current 
user patients and their brothers on age and education. There 
was no significant difference between patients and their bro-
thers on living arrangement among current smokers which 
suggests that living arrangement was not associated with 
smoking status. In addition almost all current smoker brothers 
were employed but 50% of patients were unemployed which 
suggests that smoking was not related to socioeconomic sta-
tus. It may be a possibility that those patients who stayed with 
parents might get money for smoking from parents.

The Fagerstrom scores for smoked or smokeless forms of 
tobacco were similar among SZ patients and their siblings who 

currently used nicotine, though the age at initiation of tobac-
co use was significantly earlier among SZ patients (22.79±4.69 
years vs. 24.44±3.58 years; t=2.013, p<0.001)(Table 2). There 
were 34 current users among the SZ patients and 47 among 
their brothers. The majority of patients and their brothers sm-
oked tobacco (56.2% vs. 50.9%); fewer used smokeless forms 
(20.8% vs. 23.6%, respectively). Some consumed tobacco in 
both forms (22.9% of SZ patients and 25.4% of the siblings). 
Among SZ patients, 13 out of 28 smokers (46.4%) while am-
ong their brothers, 12/35 smokers (34.2%) were dependent 
on nicotine by DSM IV criteria, but the difference was not 
statistically significant. Among SZ smokeless tobacco users, 7 
out of 13 (53.84%) were dependent, whereas 14 out of 28 bro-
thers were dependent (not statistically significant). 

We compared SZ patients who had never used tobacco, with 
those who had consumed tobacco in the past or were current-
ly using it (Table 3). The mean Scale for Assessment for Posi-

Table 3. Comparison of patients & brothers who ever or never used tobacco

Variables
Tobacco user

 (patient)
 (N=48)

Non users
 (patient)
 (N=52)

χ2/t, df,
p-value

Tobacco user
 (brother)
 (N=55)

Non users 
 (brother)
 (N=45)

χ2/t, df,
p-value

Age in years 
Mean±SD 30.83±7.35 31.08±8.19

0.150, 98, 0.876
31.80±7.21 29.44±7.75

-1.570, 98, 0.120

Marital status 
Married
Unmarried
Divorced or separated or widow

19 (39.6%)
19 (39.6%)
10 (20.8%)

27 (51.9%)
23 (44.2%)

2 (0.38%)

6.957, 2, 0.031
40 (72.7%)
14 (25.4%)

1 (1.8%)

20 (44.4%)
22 (48.9%)

3 (6.67%)

8.53, 2, 0.014

Education in years
Illiterate
<5
5-10
12
Graduate
Professional
Mean±SD

1 (2.08%)
7 (14.6%)

22 (45.8%)
14 (29.1%)

3 (6.25%)
1 (2.08%)

 9.46±3.65

3 (5.76%)
9 (17.3%)

22 (42.3%)
9 (17.3%)
6 (11.5%)
3 (5.76%)

 9.23±4.41

4.18, 5, 0.523
5 (9.1%)
3 (5.4%)

30 (54.5%)
12 (21.8%)

3 (9.1%)
2 (3.6%)

8.93 (4.01)

0
2 (4.4%)

17 (37.8%)
14 (31.1%)
10 (22.2%)

2 (4.4%)
11.38 (3.08)

11.83, 5, 0.037

Occupational status
Never employed
Currently unemployed
Employed

1 (2.08%)
24 (50%)
23 (47.9%)

5 (9.61%)
24 (46.1%)
23 (44.2%)

2.511, 2, 0.285
1 (1.8%)
1 (1.8%)

53 (96.3%)

1 (2.2%)
33 (73.3%)
11 (24.4%)

15.809, 3, <0.001

Living arrangement
Independent
Dependent 

13 (27.1%)
35 (72.9%)

10 (19.2%)
42 (80.8%)

0.869, 1, 0.351
34 (61.8%)
21 (38.1%)

20 (44.4%)
25 (55.5%)

3.00, 1, 0.083

Mean age of onset of illness 26.21±6.63 24.98±6.78 -0.914, 98, 0.363 - - -
Mean duration of illness 4.63±4.1 6.10±5.0 1.588, 98, 0.116 - - -
SAPS 22.54±11.24 15.08±9.97 -3.519, <0.001 - - -
SANS 49.35±16.2 52.25±15.5 0.913 - - -
MMMSE 22.40±5.0 24.75±5.32 2.265 - - -
Values for continuous variables are shown as mean±standard deviation. SAPS: Scale for Assessment for Positive Symptoms, SANS: Scale for 
Assessment for Negative Symptoms, MMMSE: Modified Mini Mental Status Examination
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tive Symptoms scores of SZ patients who ever used tobacco 
were significantly higher than among non-users (t=-3.519, p< 
0.001)(Table 3). There was no significant difference between 
users and non-users with regard to Scale for Assessment for 
Negative Symptoms scores, age at onset of SZ or duration of 
illness. Mean modified MMSE scores were significantly lower 
among tobacco users than among non-tobacco using patients 
(mean±SD: 22.40±5.04 vs. 24.75±5.32, p=0.026). Among pa-
tients who completed the CNB (n=48), there were 19 tobacco 
users based on FTND scores (nicotine dependent, n=13). When 
nicotine dependent patients were compared with non-de-
pendent patients with regard to CNB data, the former scored 
significantly worse than the latter with regard to accuracy 
and efficiency indices for attention (Z=-3.092, p=0.001 and 
Z=-2.84, p=0.003, respectively, Figure 1). Since there was sig-
nificant difference on SAPS between tobacco users and non 
users we adjusted CNB scores with total SAPS scores. Tobac-
co users were significantly worse than non users on working 
memory speed (Z=-2.147, p=0.032). There were no signifi-
cant differences with regard to the other cognitive domains. 

We also compared siblings who had ever used nicotine with 
those who never used it. Most of the brothers in the non-user 
group were aged less than 30 years (53%), were students 
(24.4%) and most of them were dependent on family support 
(55.5%). The mean years of education among tobacco using 
siblings was significantly lower than non-users (8.93±4.01 
vs. 11.38±3.08, t=3.36, p=0.001). Most of the brothers were em-
ployed, but overall employment rates were higher among the 
tobacco using brothers (96.3% vs. 73.3%). SZ patients were 
more likely to be dependent (77%) on relatives for residence, 
food and other basic needs in comparison to brothers (46%) 

who were mostly self-supported (χ2=20.294, p<0.001, df 1).

DISCUSSION

We report on the prevalence of smoked and smokeless to-
bacco use among Indian SZ patients and their non-psychotic 
siblings. Though the patients initiated tobacco use earlier 
than their siblings, at the time of evaluation the patterns of us-
age were similar. Our results are consistent with an earlier re-
port from India.8 In the present study, the prevalence of to-
bacco use among SZ patients (48%) and their siblings (55%) 
was comparable to the average rate for the Indian male pop-
ulation (57%)31 (47.9%).19 The results from an earlier Indian 
study of SZ patients and our study are dissimilar to several stu-
dies from developed countries, which reported two to three-
fold higher rates of consumption among SZ patients com-
pared with the general population in those countries .7,32 In-
deed, one study in the U.S. reported a prevalence rate of 90% 
among SZ patients33 while others reported it as 61%.34 The 
reasons for these differences are unclear, but may provide 
novel clues about the high prevalence rates of nicotine use 
among SZ patients in developed countries. 

We selected siblings as a comparison group for our study, 
because they have some features that increase their suitability 
in comparison with community based controls. In India, sib-
lings typically live together well into adulthood. Thus, apart 
from shared genetic factors, they have a substantial propor-
tion of shared environmental factors. The brothers and the 
patients had very similar ages and educational backgrounds. 
While tobacco use began earlier among patients, continuation 
was commoner among brothers. In the present study, 33.7% 
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subjects with schizophrenia and 49% brothers who currently 
used tobacco, consumed smokeless tobacco either exclusively 
or in combination with smoked. Among those who consumed 
smokeless tobacco, 50% in both the groups were highly de-
pendent with FTND score >8. A prior U.S. study reported that 
non-psychotic siblings of patients with schizophrenia report-
ed a higher prevalence of substance consumption including 
tobacco than that of general population.9 Others have specu-
lated that nicotine addiction may indicate susceptibility to 
schizophrenia.15

Tobacco use significantly predated the onset of SZ by 3-4 
years (22.79 vs. 26 years), consistent with previous studies.7,35,36 
In the present study, the mean age at onset of illness was sim-
ilar between tobacco users and non-user patients, in agree-
ment with Beratis study.36 We also compared selected aspects 
of psychopathology among SZ smokers and non- smokers, th-
ough the inability to account for medications and duration of 
treatment limit the informativeness of such comparisons. The 
mean SAPS scores were significantly higher among tobacco 
user patients, in agreement with previous studies.37,38 There 
was no significant difference between tobacco users and non-
users on SANS scores in our sample, though prior studies re-
ported significantly lower SANS score in tobacco users.36-38 
In our sample, all SZ patients had impaired global function-
ing (GAF score below 40). Thus, tobacco-using patients fared 
worse than non-users with regard to several clinical variables, 
not supporting the notion that tobacco use may reflect a form 
of self-medication in SZ.39 

We also explored cognitive function among the SZ patients. 
Mean modified MMSE scores were significantly lower among 
tobacco users. In a smaller sample of patients (n=48) to whom 
the CNB was administered, there was no significant difference 
between tobacco users and non-users. On the other hand, to-
bacco dependent patients fared better on attention domains 
(accuracy and efficiency) than non-dependent patients. Our 
results are consistent with prior studies reporting that the ar-
ousal state caused by tobacco consumption may improve at-
tention and vigilance leading to enhanced performance ini-
tially that wanes off after some time, and motivates the user to 
continuously consume tobacco.17 

Some additional limitations of this study should be noted. 
Variables such as treatment status were not considered in the 
analyses, as available data and compliance with medications 
were uncertain and this was a cross sectional study. No female 
subjects were included as tobacco use is much lower among 
Indian women than men. The CNB evaluations were unavail-
able for all patients, limiting the interpretations. While a sec-
ond group of unrelated controls would have provided addi-
tional information, their inclusion would significantly have 
increased costs and would have impacted feasibility.

In conclusion, Indian SZ patients initiated tobacco use ear-
lier than their unaffected siblings. At the time of evaluation, 
however, the patterns of use were very similar. Among the pa-
tients, tobacco use was associated with elevated SAPS scores 
and lower MMSE scores compared with non-users, but it is 
difficult to draw causal conclusions as confounding factors like 
treatment status could not be considered. In the same vein, 
marginally improved performance in some cognitive domains 
among tobacco dependent patients needs to be interpreted 
with caution. The prevalence of tobacco consumption in our 
study was relatively low when compared to the prevalence of to-
bacco use among patients with schizophrenia in economically 
developed countries. Cross-cultural studies of tobacco con-
sumption may provide novel insights about novel protective or 
risk factors for tobacco consumption.
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