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ABSTRACT
Introduction: The purpose of the present study was to examine the impact of nicotine dependence on
cognition and quality of life in patients suffering from schizophrenia. The research was carried out to see if
there is any significant difference between the cognition and quality of life among patients with
schizophrenia having nicotine dependence in comparison to the no nicotine consumption group.
Methodology: This study was carried out using the survey method. There were total 69 participants, all
were males and the age ranged from 20 to 50 years. The participants were the outpatients visiting the
government hospitals in Mumbai for their follow-ups to the psychiatrists. The data was collected from the
participants after their consent was received. The screening for severity was done and only patients rated
with moderate disturbances on the Positive and Negative Syndrome Scale (PANSS) were considered for
further administration of tests. The two scales Montreal Cognitive Assessment Test (MoCA) and
WHOQOL-Bref (Hindi) were used for measuring cognition and quality of life respectively. The obtained
scores were analyzed using two simple independent samples t-test.
Results: The results showed significant difference between the scores of cognition and quality of life amongst
the two groups. The study was found to be in line with the previous researches. The results indicated that
cognition was significantly higher in the nicotine dependent group whereas the psychological domain of
quality of life was significantly higher for the no nicotine consumption group.
Conclusion: The findings indicate the group of patients with schizophrenia having nicotine dependence was
found to have significantly higher cognition but lower perceived quality of life in psychological domain,
whereas the other group of patients who did not consume nicotine showed significantly higher perceived
quality of life but lower cognitive functioning. Overall the obtained statistical analysis revealed significant
difference between the cognition and quality of life amongst nicotine dependent group and no nicotine
consumption group.
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INTRODUCTION
Schizophrenia has been one of the most debilitating psychopathological disorders. The disorder leads to an
encapsulating condition for the person suffering from schizophrenia, however presenting itself in the form
of a challenging but controllable manifestation [1]. Advancements in the field of psychiatry and psychology
have majorly led this population to a stage of relief not only to the patients with the ailment but also for their
families. It has been always seen that a psychopathological disorder not only enervates the patients’ life but
it also majorly influences the life of members living with the patient. In other words, the family too suffers
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if the patient does not recover and resume to normalcy after treatment. According to World Health
Organization (2016) schizophrenia is a severe mental disorder affecting more than 21 million people
worldwide. WHO, 2016 has mentioned that people with schizophrenia are 2-2.5 times more likely to die
early than the general population. This is often due to physical illnesses, such as cardiovascular, metabolic
and infectious diseases. But it also states that schizophrenia is treatable and intervention including medicines
and psychosocial support has been effective [2].
According to the National Institute of Health [3], Schizophrenia is a chronic and severe mental disorder that
affects how a person thinks, feels, and behaves. People with schizophrenia may seem like they have lost
touch with reality. There are three types of symptoms: Cognitive, positive and negative symptoms. NIH
(2016) has given the following symptoms characterizing the disorder –
 Cognitive symptoms of schizophrenia are subtle, but for others, they are more severe and patients
may notice changes in their memory or other aspects of thinking. Symptoms include poor executive
functioning (the ability to understand information and use it to make decisions), trouble focusing or
paying attention, problems with working memory (the ability to use information immediately after
learning it)
 Positive symptoms are psychotic behaviours not generally seen in healthy people. People with
positive symptoms may lose touch with some aspects of reality. Symptoms include hallucinations,
delusions, thought disorders, (unusual of dysfunctional ways of thinking), movement disorders
(agitated body movements).
 Negative symptoms are associated with disruptions to normal emotions and behaviors. Symptoms
include, flat affect (reduced expression of emotions via facial expression or voice tone), reduced
feelings of pleasure in everyday life, difficulty beginning and sustaining activities, and reduced
speaking
Neisser [4] defined, cognition as ‘the mental process by which external or internal input is transformed,
reduced, elaborated, stored, recovered, and used. It involves a variety of functions such as perception,
attention, memory, imaging, coding, planning and organization, and decision making. Such mental
processes involve the generation and use of internal representations to varying degrees, and may operate
independently (or not) at different stages of processing.
The disorder has its roots into the history and was earlier known as ‘dementia praecox’, a term given by
Emil Kraepelin in the year 1893 [5]. However, earlier to Kraepelin, two German psychiatrists Kahlbaum
and Hecker introduced the concept of schizophrenia in two different terms namely, ‘Paraphrenia Hebetica’
characterizing catatonia given by Kahlbaum in 1863 and then ‘Hebephrenia’ (meaning youthful sanity in
Greek derived from the word ‘Hebe’) given by Hecker in 1871 [5]. Later Kraepelin disagreed to Hecker’s
description of the disorder in terms of youthful sanity that ended always in deterioration. However after
several years of review Kraepelin separated dementia praecox from manic depressive insanity. Eugene
Bleular argued to the concept of ‘dementia praecox’ as he realized that this disorder did not always end in
deterioration and the patients showed improvement on receiving treatment. In the year 1911, Bleuler wrote
“I call dementia praecox schizophrenia because, as I hope to show, the splitting of the different psychic
functions is one of its most important features. In each case there is a more or less clear splitting of the
psychological functions: as the disease becomes distinct, the personality loses its unity” [6]. The term
“schizophrenia” was coined on April 24, 1908, when Professor Bleuler gave a lecture at a meeting of the
German Psychiatric Association in Berlin (‘schizophrenia’ derived from the Greek phenomenon ‘splitting
of mind’).
Amongst all other substances smoking has been most frequently linked to the mortality rates in people
suffering from schizophrenia. It has been observed that increased smoking among people with schizophrenia
has number of impacts on this population. One well-documented consequence is the increase in premature
death among people with schizophrenia [7].
Though smoking may help relieve symptoms of schizophrenia, smoking also counteracts the effects of
antipsychotic medication. Smoking results in faster metabolism of antipsychotics, which results in smokers
being prescribed higher doses. Studies are unclear as to whether changes in smoking are caused by changes
in symptoms, side effects of medication, or primary effects of medication. Different theories have proposed
their views about deriving relation between smoking and the condition of suffering from schizophrenia [8].
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Biological Theories on the Relationship between Smoking and Schizophrenia
Current theory focuses on the role of dopamine in schizophrenia, particularly how negative symptoms such
as social withdrawal and apathy may be caused by a deficiency of dopamine in the prefrontal cortex while
positive symptoms such as delusions and hallucinations may be caused by excess dopamine in the
mesolimbic pathway. Nicotine increases release of dopamine, so it is hypothesized that smoking helps
correct dopamine deficiency in the prefrontal cortex and thus relieve negative symptoms [9].
It is unclear, however, how nicotine interacts with positive symptoms, as it would follow from this theory
that nicotine would exacerbate excess dopamine in the mesolimbic pathway and thus positive symptoms as
well. One theory argues that the beneficial effects of nicotine on negative symptoms outweigh possible
exacerbation of positive symptoms [9].
Another area of research is the role of nicotinic receptors in schizophrenia and smoking. Studies show
increased numbers of exposed nicotinic receptors, which could explain the pathology of both smoking and
schizophrenia. However, others argue that the increase in nicotinic receptors is a result of persistent heavy
smoking, rather than schizophrenia [10].
Another source of controversy is the relationship between smoking and sensory gating in schizophrenia.
Nicotine may help improve auditory gating, the ability to screen out intrusive environmental sounds. This
may help improve attention spans and reduce auditory hallucinations, allowing people with schizophrenia
to perceive the environment more effectively and engage in smoother motor functions. However, research
shows this effect alone cannot account for increased smoking rates [11].
Psychosocial Theories of Smoking in Schizophrenia
Several psychological and social explanations have been proposed. The socioeconomic/ environmental
hypothesis proposed that smoking results because many people with schizophrenia are unemployed and
inactive, so smoking relieves boredom. The personality hypothesis focused on the association between
smoking and higher level of neuroticism and anxiety. This hypothesis proposed that anxiety as a symptom
of schizophrenia may contribute to smoking [11].
The psychological tool hypothesis argues that smokers use nicotine to manipulate their mental state in
response to various environmental conditions, such as reducing stress and managing negative emotions.
Research on this hypothesis notes that people with schizophrenia often cannot cope with problems in
constructive ways, so use of smoking as a psychological tool may result in a vicious cycle of more and more
smoking [12].
The self-medication hypothesis argues that people with schizophrenia use nicotine to deal initiate sensory
gating and cognitive deficits [13]. The cognitive effects hypothesis suggests that nicotine has positive effects
on cognition, so smoking is used to improve neurocognitive dysfunction.
In these hypotheses, one factor often implicated is the effects of institutionalization and boredom. However,
people with schizophrenia smoke at higher rates and for longer periods than other groups that experience
both institutionalization and boredom [14].
People in the general population reported that nicotine use induces relaxation and pleasurable feelings,
reduces anxiety, anger, and depression. These effects may have greater importance among patients with a
major mental illness because their sources of pleasure and satisfaction are likely diminished [15].
Another factor often implicated is to the side effects of antipsychotic medications. Atypical antipsychotics
may work against smoking cessation, as symptoms of smoking cessation such as irritable mood, mental
dulling, and increased appetite overlap with side effects of atypical antipsychotics. Some also argue that
smoking works to reduce the side effects of antipsychotics. However, research shows no association between
smoking and antipsychotic use after controlling for schizophrenia [16].
Yet another frequently implicated factor is increased mental acuity associated with smoking, important
because of the mental dulling found over time in schizophrenia. However, both people with schizophrenia
and the general population experience this effect, so it cannot fully explain increased smoking in people with
schizophrenia [9].
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METHODOLOGY
Hypotheses
Hypothesis 1 – There will be a difference in cognitive functioning between nicotine dependent group and no
nicotine consumption group amongst patients with schizophrenia.
Hypothesis 2 – There will be a difference in psychological domain of quality of life between nicotine
dependent group and no nicotine consumption group amongst patients with schizophrenia.
Participants
The sample consisted of 69 patients suffering from paranoid schizophrenia as per DSM-IV TR criteria,
already diagnosed by the psychiatrist for at least one year prior to the interview. The age ranged from 20 to
50 years. Only male participants were included in the study. The data was collected at the government
hospitals in Mumbai. Purposive sampling method was used to collect the data.
Variables
The research has one independent variable that is nicotine consumption in patients with schizophrenia two
having two levels namely: nicotine dependent group and no nicotine consumption group among patients
with schizophrenia.
The research has two dependent variables cognition and psychological domain in quality of life.
Design
The research is a survey design using questionnaires.
Instruments
1.
Positive and Negative Symptoms Scale (PANSS) [17]
2.
Montreal Cognitive Assessment Test (MoCA) [18]
3.
WHO Quality of Life: WHOQOL-Brief Hindi Version [19]
Procedure
60 participants were purposively selected from the hospital setting when they came for their follow-up visit
to their respective psychiatrists. The participant and the accompanying informant were requested to fill a
consent form prior to the administration of the tests. The researcher provided information to the patient and
the informant regarding the objective of the research, scales and the principle of confidentiality. The data
was collected using the survey method. The first scale was a clinician rated scale for Positive and Negative
Symptoms of Schizophrenia (PANSS).
Only participants obtaining mild to moderate scores on this scale were considered for further administration
of Montreal Cognitive Assessment Test (MOCA) and World Health Organization’s Quality of Life Scale
(WHOQOL). Participants scoring more than 120 on the scale of PANSS were not included. The participants
were checked for the diagnosis of nicotine dependence and were placed accordingly in one of the groups.
The standardized instructions were provided before the administration. The proposed research aimed at
finding that whether participants suffering from schizophrenia and having nicotine dependence showed
significant difference on the performance of scales for cognition and psychological domain of quality of life
in comparison to participants with no nicotine intake. The research did not aim at providing an intervention
in cases of observed issues. However, identified concerns were brought to the notice and the responsible was
will be informed for taking further necessary steps.

RESULTS
The result of the collected data was quantitatively analyzed. There is one independent variable that is
nicotine consumption in patients with schizophrenia having two levels namely: nicotine dependent group
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and no nicotine consumption group. The dependent variables were cognition and quality of life. The scores
obtained on both the tests of two different groups were taken into consideration. The inferential statistics
used is independent t-test. The analysis of data was carried out using Microsoft Excel.
The descriptive statistics of the entire data revealed that the mean value of the cognition in nicotine
dependent patients with schizophrenia was found to be 23.21 with a standard deviation of 5.87. The scores
varied from 9 to 30 in nicotine dependent group. On the other hand, the mean value obtained for cognition
in the group which did not consume nicotine was found to be significantly low that is 17.89 with a standard
deviation of 3.89. Moreover, scores varied between10 to 28. The highest possible score on Montreal
Cognitive Assessment Test is 30 whereas the minimum is 0.
The statistical results of psychological quality of life scores show the mean of 52.40 and standard deviation
of 10.39 among the nicotine dependent group with schizophrenia. The scores ranged from 31to 69 in nicotine
dependent group. On the contrary the mean obtained in the group which did not consume nicotine was
significantly high that is 63.86 with a standard deviation of 15.90, where the scores ranged between 31 to
88.
The cognitive ability for nicotine dependent group is higher in comparison to the no nicotine consumption
group thus showing that nicotine has positive effect on cognitive functioning of an individual suffering from
schizophrenia. The quality of life for no nicotine consumption group is higher in comparison to the nicotine
dependent group in patients with schizophrenia.
Before performing the t test, normality of the data was checked. Skewness and kurtosis values were examined
on the total sample to check the normality of dependent variables. Results revealed the scores of cognition
and psychological quality of life among patients with schizophrenia.
On the scores of cognition, the skewness and kurtosis for the nicotine dependent group was found to be 0.89 and -0.36 respectively; for no nicotine consumption group the skewness and kurtosis was found as -0.03
and -0.24 respectively.
Whereas on the score of quality of life the skewness and kurtosis for the nicotine dependent group was found
to be -0.21 and -0.36 respectively; for no nicotine consumption group the skewness and kurtosis was found
as -0.52 and -0.08 respectively.
The statistics obtained were -0.89 and -0.52 respectively for skewness. Similarly, for the scores of cognition
and quality of life among patients with schizophrenia in the no nicotine consumption group were found to
be -0.003 and -0.52 respectively for skewness. As the values remain in between the range of -1 to +1, the
data is therefore normally distributed and hence was considered for computing using t-test to find if there is
a significant difference between the two groups.
The means of the two groups were compared to find if obtained difference on cognition between the groups
is significant. The obtained results on t value are found to be t(67) = 4.49, p< 0.001. Thus t-value of 4.49 is
found to be significant at alpha 0.001 (two tailed) with degrees of freedom (df) as 67.
Therefore, the hypothesis stating that there is a difference in the cognitive functioning of patients with
schizophrenia having nicotine dependence than no consumption of nicotine was accepted and the null
hypothesis was rejected. The means of the two groups were compared to find if obtained difference on the
psychological domain in quality of life between the groups is significant. The obtained results on t value are
found to be t (67) = 4.49, p< 0.001. The t-value of 4.49 is found to be significant at alpha 0.001 (two tailed)
with degrees of freedom (df) as 67.
Consequently, the hypothesis stating that there is a difference in psychological domain of the quality of life
in patients with schizophrenia having nicotine dependence than no consumption of nicotine is retained.
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DISCUSSION
Two independent sample t-tests were computed to further elicit if the difference found between the two
groups were significant or not. An independent-sample t-test was conducted on the nicotine dependent group
to compare the cognition with no nicotine consumption group. Another independent-sample t-test was
calculated on both the groups to compare their perceived quality of life further focusing on the psychological
domain.
The first hypothesis stated that there is a difference in the cognitive functioning of patients with
schizophrenia having nicotine dependence than no consumption of nicotine. The statistical result obtained
indicated significant difference between the two groups as it showed that cognition was found to be better in
the nicotine dependent group to that of no nicotine consumption group. Hence the data was found to be in
line with the stated hypothesis for this study. The significant statistical results were also in line with the
findings of the previous researches.
In a recent study on 28 smokers (≥15 cigarettes per day), 16 outpatients who met DSM-IV criteria for
schizophrenia (n=10) or schizoaffective disorder (n=6) and 12 community controls without a personal
history of psychosis/major affective disorders were considered in the experimental sessions. Cognition was
measured on visuo-spatial working memory (VSWM), sustained attention (Continuous Performance Test
— Identical Pairs; CPT-IP) and prepulse inhibition (PPI) which represents sensory gating. According to the
findings schizophrenia smokers (but not controls) demonstrated significantly less error on the VSWM task
in the smoking relative to abstinent condition. Control (but not schizophrenia) smokers, showed evidence
of CPT-IP improvement in the smoking relative to abstinent condition. However, contrary to expectation of
the study, PPI in smokers with schizophrenia was unaffected by the smoking status. The results showed that
smokers demonstrated significantly better performance on selected cognitive domains during typical
smoking, relative to short-term (i.e. overnight) abstinence [20].
Markou and Desouza’s [21] research on tobacco smoking as a preventable cause of morbidity and mortality
throughout the world. The researchers found that smokers with schizophrenia were found to have higher
nicotine dependent scores, they intended to experience more severe withdrawal symptoms when they were
subjected to smoking cessation. Their work also indicated that patients with schizophrenia had lower
cessation rates than healthy individuals. This subjected them further to significant smoking-related morbidity
and unnatural or premature mortality in relation to the general population. However, the research further
led to the finding that significant cholinergic functions reported in schizophrenia patients might be the reason
for their compensatory action of smoking. As cholinergic neurotransmission plays an important role in
cognition and is hypothesized to play an important role in schizophrenia-associated cognitive deficits.
Therefore, according to this biological assumption, it can be said that smoking may lead to better the
cognitive deficits that occur due to cholinergic dysfunction.
A study done by Vanable and colleagues [22] investigated whether psychiatric diagnosis, illness severity,
and other substance use predicted smoking status. The study indicated that 61% of patients smoked daily,
and that 18% smoked heavily (more than one pack per day). It was found that psychiatric diagnosis and
illness severity contributed to increased risk for smoking, even after controlling for other substance use.
Lyon [23] found that smoking improves processing of auditory stimuli (sensory gating) by patients with
schizophrenia and may lessen negative symptoms by increasing dopamine in the nucleus accumbens and
the prefrontal and frontal cortex. It was also indicated that patients who smoke metabolize antipsychotics
faster than non smoking patients. Hence neurobiological and psychosocial factors reinforce the high use of
nicotine by patients with schizophrenia.
The previous researches therefore support the assumption found in the literature that smoking has been
considered as self-medication hypothesis. The various studies have also found that smoking or nicotine
consumption provides them with the relief from negative symptoms of schizophrenia.
The second hypothesis stated that there is a difference in psychological domain of the quality of life in
patients with schizophrenia having nicotine dependence than no consumption of nicotine. The results
obtained demonstrated that the quality of life was significantly higher in no nicotine consumption group as
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compared to the nicotine dependent group in patients diagnosed with schizophrenia. Therefore, the results
found were in line with the hypothesis.
The significantly lower quality of life in the group with nicotine dependence also demonstrates that QOL is
an independent factor from cognition and various other factors like ill health due to smoking dependence,
loss of social support or inability to maintain relationships, or less productivity due to smoking habit,
substantially low income are representative of the overall QOL.
A study conducted an assessment of social functioning and subjective quality of life in relation to
symptomatic remission in schizophrenia after first psychiatric hospitalization. The long term assessment
concluded that psychopathological symptoms correlated significantly with social functioning and quality of
life, especially among patients without remission [24]
A cross-sectional study carried out [25] on 50 patients diagnosed with schizophrenia and with minimum
duration of illness of 2 years living in community and taking regular maintenance treatment found that that
quality of life was found to be negatively correlated with negative symptoms and general psychopathology.
Further severity of illness was found to be negatively correlated with overall quality of life, perceived health
and quality of life in environmental domain.
Connel and others [26] carried out qualitative study with a semi structured interview. The participants
belonged to broad range of mental health problems at varying levels of severity. They identified seven
domains important to quality of life for people with mental health problems: well-being and ill-being;
relationships and a sense of belonging; activity; self- perception; autonomy, hope and hopelessness; and
physical health. They found that absence of ill-being was a particularly important aspect of quality of life,
especially for those with severe or chronic mental health problems. The study found a most common reply
from many of the interviewees that the distress, anger and negative feelings were the most preoccupying
factors in their lives. However, their findings mentioned that majority of depressive, anger and negative
feelings were associated with the condition of schizophrenia as compared to other mental health illnesses.
To add further to the qualitative findings of Connel and his colleagues, another interesting research
established essential deciding criteria that impacted the overall quality of life. Fujino and others [27] looked
into the employment status as one of the cardinal feature that led to decreased quality of life in patients with
schizophrenia. The study concluded saying that their obtained results supported the notion that better
employment status enhances subjective QOL in patients with schizophrenia.
This further emphasis the fact that, stabilized patients with schizophrenia are often troubled with the
negative symptoms accompanying the mental condition which requires to be addressed in terms of therapy,
cognitive remediation simultaneously with medical treatment.
However, it is advised that both ends of the spectrum be incorporated so that a measure is sensitive to
important changes and reflects the difficult journey to recovery of quality of life no matter the initial severity
of the mental health problem. It is therefore necessary to examine empirically whether a single positive, or
negative, item adequately measures the full extent of severity of any mental health condition and to develop
a measure accordingly.
Lion and Diaz [28] also emphasized on their findings based on meta-analysis of 42 studies across the
literature that smoking has been found to be heavily associated with schizophrenia. Not only this, but the
findings also expressed pointed out that people who are about to develop schizophrenia are also more likely
to take up smoking.
Thus, further research can be done on the relation between the prodromal phase and taking up smoking.
Premature mortality rates in schizophrenia have been a major concern in most of the researches, reviews
and studies conducted everywhere.

CONCLUSION
The purpose of the study was to examine whether there is an impact of nicotine dependence on cognition
and quality of life in patients with schizophrenia in Mumbai. The inferential statistics of two independent
sample t-tests were used to analyze the data. The findings indicate the group of patients with schizophrenia
having nicotine dependence was found to have significantly higher cognition but lower perceived quality of
life in psychological domain, whereas the other group of patients who did not consume nicotine showed
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significantly higher perceived quality of life but lower cognitive functioning. Overall the obtained statistical
analysis revealed significant difference between the cognition and quality of life amongst nicotine dependent
group and no nicotine consumption group.
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