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ABSTRACT 

 

INTRODUCTION 

Schizophrenia is a severe, debilitating mental illness characterized by 

disordered thoughts, changes in perception, emotion, cognition, thinking and 

behaviour. It causes significant physical morbidity and social incompatibility to 

the patients. A combination of genetic ,psychological and  environmental 

factors and their epistatic interactions play a role in the development of 

schizophrenia. Vitamin D is the only vitamin that functions like a hormone and 

takes part in various brain processes including neurodevelopment, 

neurotransmitter expression, neurotrophic growth factor regulation, 

proliferation, differentiation also it is neuroprotective. Vitamin D deficiency 

has been linked to many psychiatric illnesses including Schizophrenia, 

Depression also Alzheimers disease. 

 

AIM & OBJECTIVE 

To find the correlation between vitamin D  levels and schizophrenia also its 

symptom profile  compared with age and sex matched controls. 

 

METHODOLOGY 

Patients attending Dept of psychiatry and diagnosed with Schizophrenia were 

examined after approval from the Institutional Ethics Committee. PANSS scale 

was administered. Fasting blood sample was collected and  the level of Vitamin 



D was assessed using E-CLIA method. The Vitamin D levels of schizophrenia 

patients was compared with  age and sex matched healthy controls and the 

collected data is analysed using appropriate statistical package. 

 

RESULTS 

The mean Vitamin D  levels were significantly lower in schizophrenia patients 

compared to the normal subjects. The significant correlation was present 

between positive PANSS score and vitamin D levels. Also  significant 

correlation was present between total PANSS score and vitamin D levels. 

There is  no correlation between negative PANSS score and vitamin D  levels. 

There is  no correlation between  PANSS General psychopathological   score 

and vitamin D  levels. 

CONCLUSION 

Thus the study concludes that low vitamin D level  is associated  with 

schizophrenia. Also our study results shows that vitamin D deficiency is more 

related to the disease symptom profile.  Hence the study emphasize that 

increased attention should be given to vitamin D deficiency in patients with 

psychiatric disorders and Vitamin D assessment should be included in the set of 

standard blood tests performed in schizophrenic patients. 

 

KEY WORDS 

Schizophrenia, Vitamin D  ,E-CLIA , PANSS Scale 
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INTRODUCTION 

Schizophrenia is a chronic psychiatric illness, which affects about one 

percent of population world-wide [1]. It is a severe, debilitating mental illness 

characterized by disordered thoughts, changes in perception, emotion, 

cognition, thinking and behaviour. It was defined and diagnosed as a 

psychiatric disorder based on its clinical phenomenology. The early onset of 

the disease and its chronic course, makes it a disabling disorder for  patients 

and their family members[2]. 

The illness has no boundaries. It occurs in all countries and in all ethnic groups. 

It is seen in 10 percent of people with a first-degree relative with schizophrenia. 

Also it affects  around 8% in  the siblings of affected subjects,12% in off 

springs of one affected parent, 40% in off springs of two affected parents and 

47% in subjects of affected monozygotic twins[3]. The estimates of the lifetime 

prevalence of schizophrenia is around 1% of the general population.  The 

prevalence of schizophrenia in India is about 3/1000 individuals [4].  

 Schizophrenia as a Burden 

 The primary symptoms and comorbid conditions associated with 

schizophrenia may ultimately lead to social and occupational dysfunction [5]. 

In terms of DALYs, schizophrenia  ranked eighth, accounting for 2.6 percent of 

the total,  and in terms of years lost due to disability (YLD), it was third among 

other diseases ,accounting for 4.9 percent of the total.  
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It causes significant physical morbidity and also social incompatibility to the 

patients [6]. The findings of schizophrenia reflects broadly the burden of 

disability and morbidity that the disorder inflicts on individuals, families and 

communities worldwide[7]. 

 

DIAGNOSIS OF SCHIZOPHRENIA  

The diagnostic criteria of schizophrenia are laid in ICD  10 (International 

Classification of Diseases)[8] and DSM V (The Diagnostic and Statistical 

Manual of Mental Disorders  fifth edition  )[9].According to ICD 10 the 

diagnostic guidelines are 

a) thought echo, insertion , withdrawal , broadcasting, 

b) delusions of control, delusional perception ,influence, or passivity, 

c) persistent delusions that are culturally inappropriate and impossible, 

(religious or political identity, or superhuman powers) 

d) hallucinatory voices giving running commentary or discussing the 

patient among themselves, or other types of hallucinatory voices coming 

from  body parts 

e) persistent hallucinations in any modality  

f) breaks or interpolations in the train of thought, (resulting in incoherence 

or irrelevant speech, or neologisms) 
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g) catatonic behaviour (excitement, posturing, waxy flexibility, mutism 

,negativism  and stupor) 

h) negative symptoms ( marked apathy, blunting or incongruity of 

emotional responses, paucity of speech, resulting in social withdrawal 

and lowering of social performance 

i)  a significant and consistent change in overall quality of some aspects of 

personal behaviour, manifest as loss of interest, aimlessness, idleness, 

self-absorbed attitude, and social withdrawal. 

 

There are some differences between these criterias. In ICD-10, symptoms 

should have been present for 1 month, but DSM-V requires 6 months  duration 

.ICD-10 is commonly used  for clinical diagnoses . Schizophrenia is 

characterised by symptoms like positive, negative, affective ,motor and 

cognitive  symptoms. 

 Positive or psychotic symptoms include hallucinations and delusions such as 

suspiciousness,unusual thoughts ,incoherence or looseness of associations in 

thought and speech.  

Negative symptoms refers to flat or blunted affect and emotions, amotivation, 

avolition, anhedonia, or alogia.  

Cognitive functions  include  attention, working memory, executive 

functions[10]. 
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CAUSES OF SCHIZOPHRENIA - AN OVERVIEW 

 

The causes of schizophrenia were classified as biological, genetical and 

environmental A combination of genetic ,psychological and  environmental 

factors as well as  their epistatic interactions play a role in the development of 

schizophrenia[11].The clinical concept underlying the present diagnostic  

classifications of schizophrenia indicates that  several pathological  processes 

are involved and the illness does not emerge from a single defect in a specific 

brain region  but rather from the dysfunction of circuits that are comprised of 

multiple brain regions [12]. Also the brain maturational processes play a 

critical role in the etiology. 

 Schizophrenia has a substantial genetic component, which is around 80% .The 

variation in  the heritability of schizophrenia may be attributed to its  genetic 

factors [13].Candidate gene analyses, genome scans, and linkage studies have 

provided evidence for the involvement of specific genes, such as the  dopamine 

D3 receptor gene, serotonin  type 2a receptor (5-HT2a) gene and  involvement 

of several chromosomal regions 6, 8, 13, and 22. Some of the more commonly 

cited genes include:  

NRG-1 involved in neuronal migration, synaptogenesis, gliogenesis, and 

neurotransmission[14]. 
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DTNBP1 (dysbindin) required presynaptically for homeostatic modulation of 

neurotransmission, [15] 

COMT (catechol-O-methyl transferase ) catalyzes synaptic catecholamines, 

such as dopamine, epinephrine, and  norepinephrine[16]. 

DISC1 -Disrupted in schizophrenia 1 were involved in neuronal proliferation 

and differentiation, cytoskeletal modulation, and membrane receptor trafficking 

and mGluR3-metabotropic glutamate receptor-3,presynaptic receptor involved 

in glutamate transmission [17]. 

Harrison and Weinberger  suggest that each of these genes plays major role in 

synaptic plasticity and  stabilization of cortical cytoarchitecture[18]. This 

suggests that structural and functional abnormalities in neural  microcircuitry 

may be central to schizophrenia  pathogenesis. 

 Neurotransmission abnormalities have provided the basis for theories on the 

pathophysiology of schizophrenia. Most of these theories pointed on either an 

excess or a deficiency of neurotransmitters, including dopamine, serotonin, and 

glutamate [19]. 

Early neurobiological theories of schizophrenia largely focused on excessive 

dopamine, more recent research reflects more importance to other 

neurotransmitters such as GABA and glutamate. Recent experimental models 

[20]  and genetic studies of humans [21] suggest that hypofunction of the N-

methyl-D-aspartate (NMDA) glutamatergic receptor may underlie 

schizophrenia. Glutamate models of schizophrenia provides an additional  
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explanation to the dopaminergic models for the cognitive symptoms of the 

illness and  ultimately yields novel pharmacological treatment approaches [22]. 

Other factors such as prenatal  viral infections , maternal starvation , winter 

births are also  implicated in the development of schizophrenia. The seasonal 

effects may increase the risk of schizophrenia by the interaction with genetic 

vulnerability [23] Schizophrenia is highly prevalent cold climates and also in 

high latitudes. Also  persons with  schizophrenia tend to be born in the winter  

seasons or  spring seasons . These ecological findings emphasize the role of 

vitamin D in the etiology of schizophrenia because  vitamin D by cutaneous 

production  from sun exposure is less efficient and effective at high latitudes, 

during winter  season and also in dark-skinned people. 

 In the WHO ten country study at two-year follow-up, the percentage of cases 

with full remission after a single episode ranged between 3% in the USA and 

54% in India [24]. 

This substantial evidence shows a more benign course and better outcome in 

developing countries.This observation, which has been one of the more striking 

conclusions of WHO studies, has been strengthened by prospective studies  

conducted in India and Colombia .This undoubtedly shows that environmental 

factors plays a crucial role as an outcome determinant in schizophrenia[25]. 
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Orthomolecular psychiatry 

Nobel laureate Linus Pauling proposed a way of treating and understanding  

psychiatric disorders by correcting malfunctions in the body's chemistry, 

calling this as orthomolecular psychiatry [26]. His idea was built on studies 

which reported  good results[ 27,28 ]while treating patients of schizophrenia 

with large doses of vitamins, especially vitamin B3[29] He also  published two 

more positive results with B vitamins. Attempts to replicate his findings seem 

to be failed [30]. The contradicting findings was explained later by many 

studies that vitamin B is suggested to be effective in early psychosis but not in 

chronic schizophrenia [28]. One of the proposed mechanisms is abnormal one-

carbon metabolism and altered levels of homocysteine, phospholipid DHA 

have been reported both in medicated patients and in drug-naive first-episode 

psychotic patients [31]. Folate status in schizophrenic patients correlates 

inversely with negative symptoms [32] This laid a foundation for identifying 

Vitamin D level and its  association with schizophrenia. Studies have indicated 

that many dietary minerals, such as zinc,selenium are also lowered in people 

with schizophrenia[33] 

  The studies led by researchers from the NICM Health Research Institute at 

Western Sydney University found that deficiencies, particularly vitamin D, 

were significantly more likely among those experiencing early psychosis. 

There is growing recognition of the importance of adequate vitamin D levels to 

overall health, including brain health. The deficiency of vitamin D was mainly 

associated with an increased incidence of  development of schizophrenia.  
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VITAMIN D - SOURCES  

Vitamin D is a fat-soluble vitamin found in certain foods like milk, fish, eggs, 

meat, fruits and vegetables [34]. The body's main source of vitamin D is from 

the sun. There are two types of Vitamin D — D2 and D3. Vitamin D2 is 

ingested through food or a supplement. Vitamin D3 can also be taken as a 

supplement and is found in small amounts in food, but D3 is naturally created 

from a chemical reaction that occurs when the skin is exposed to the sun, 

specifically, ultraviolet B rays of sunlight. 

Deficiency of vitamin D has significant medical and psychiatric consequences. 

 FUNCTIONS  

Vitamin D is an essential vitamin for calcium and bone homeostasis[35].  

Vitamin D deficiency is widespread in individuals irrespective of their age, 

gender, race and geography. This vitamin plays a physiological role in body 

and also as local autocrine hormone in bones and muscles [36]. The role of 

vitamin D in bone metabolism is through the increased intestinal and renal 

absorption of calcium and also regulated the overall bone calcium in presence 

of parathyroid hormone. Prolonged deficiency of vitamin D alters the whole 

calcium metabolism leading to rickets and osteomalacia. Several neuronal 

cells, muscles cells and different regions in Central Nervous System express 

Vitamin D receptors. CNS is recognized as target organ for vitamin D3[37]. 

In tropical country like India with adequate day light and sunshine there is high 

prevalence of vitamin D deficiency in the population[38]. 
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METABOLISM OF VITAMIN D  

 Vitamin D has endocrine, paracrine and autocrine effects and acts by binding 

to its vitamin D receptor[39]. After it is consumed through the diet or absorbed 

by the skin, vitamin D is then transported to the liver and  also to kidneys 

where it is converted into its active hormone form “activated  vitamin D” or 

“calcitriol. 1,25(OH)2D interacts with vitamin D receptor (VDR) retinoic acid 

receptors  in the small intestine and it  increases  intestinal calcium and 

phosphate absorption. 

 Also it interacts with the vitamin D receptor VDR in osteoblasts inducing 

signal transduction also  increases the number and maturation of osteoclasts. 

These processes helps to maintain serum calcium and phosphate in the normal 

range.  

In addition, circulating 25(OH)D enters the brain and there it is converted to 

1,25(OH)2D and interacts with the VDR in neuronal and glial cells. This 

results in the regulation of a variety of genes and metabolic processes that 

influences brain development, neurotransmission, neuroprotection and other 

functions. 

 Thus Vitamin D deficiency has been associated with a variety of neurological 

disorders including neurocognitive dysfunction and Alzheimer’s disease [40]. 
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VITAMIN D AND PSYCHIATRIC ILLNESS  

Mental and psychological health is one of many types of ailments connected to 

vitamin D deficiency.  It is the only vitamin that functions just like a hormone 

and takes part in various brain processes including neurodevelopment,  

expression of neurotransmitter, neurotrophic growth factor regulation, 

proliferation,  differentiation and  also said to be mainly neuroprotective. 

(Image in Annexure v). It also activates genes that influence body’s immune 

system as well as  brain neuroplasticity[41]. Vitamin D deficiency has been 

associated with increased risk of common cancers, autoimmune diseases, 

hypertension, and infectious diseases[42]. 

 Vitamin D has also been linked to other mental illnesses including 

Alzheimer’s, premenstrual mood disorder and major depression [43]. 

Vitamin D helps to regulate the release of neurotransmitters, like dopamine and 

serotonin.  Evidence that vitamin D regulates NGF and GDNF suggests that it 

may be neuroprotective [44]. These nerve factors are involved in enhancement 

of neurotransmitters and also in the survival of dopaminergic neurons.The 

active form of vitamin D (1,25(OH)2D) would appear to provide some 

protection against excitatory neurotransmitters such as glutamate [45].    

Vitamin D can also protect the brain against reactive oxygen species mainly by  

upregulation of antioxidant substances, such as glutathione mostly in non-

neuronal cells [46]. It is also involved in suppression of macrophage activity in 

the brain after lipopolysaccharide- induced brain inflammation. It  affects the 
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brain independent of hormonal pathways which  also regulate serum calcium 

levels [37]. 

The dopamine hypothesis assumes that dysregulation in dopaminergic 

(mesolimbic and mesocortical) pathways causes the classical symptoms in a 

schizophrenic patient.  There are studies that have found vitamin D3 receptors 

and 1-alpha hydroxylase that activates vitamin D with highest presence in 

hypothalamus and in the dopaminergic neurons in the substantia nigra.[47]. 

 The dopaminergic neurotransmissions are reduced in ventral striatum and 

increased in the associative striatum, and also in the dorsolateral prefrontal 

cortex. 

 Catechol-O–Methyl Transferase (COMT) is one of the important genetic 

mechanism related to schizophrenia. Vitamin D deficiency can cause COMT to 

decrease in frontal brain regulation and reduces Homovallinic Acid (HVA) 

concentration. Decreased levels of HVA in the pre-frontal cortex has been 

associated with symptom manifestation in schizophrenia [48]. 

Receptors of Vitamin D metabolites are also present in other brain parts like 

cerebellum,  lateral geniculate nuclei, cingulate gyrus, prefrontal cortex, basal 

forebrain, caudate and putamen. These receptors are steroid in nature and play 

significant role in neuronal signalling which is also responsible for 

neurobiological changes underlying schizophrenia [37]. 
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Calcium on the other hand is crucial for various cellular functions like muscle 

contraction, neuronal synapses release synaptic vesicle and synaptic plasticity. 

Calcium influx causes activation of NMDA receptor, therefore calcium 

deficiency leads to hypofunction of NMDA receptors which has an important 

consequence of developing schizophrenia. 

  Vitamin D play an important role for healthy neural development and 

function. A correlation between low prenatal vitamin D status and 

schizophrenia has been well demonstrated and supplementation was considered 

important for disease prevention.  It was predicted by the population- based 

Danish case-control study that neonates with low concentrations of 25(OH)D3 

would be at increased risk of developing  schizophrenia [49]. 

Regarding symptom profile Vitamin D deficiency was also causing more 

negative symptoms and worsen cognitive features. The  more lower the  level 

of  serum vitamin D,  the total score of the PANSS and its subscales were 

higher  [50]. 

Low Vitamin D in males with schizophrenia was associated with increased 

overall negative symptoms and decreased premorbid adjustment.  Among 

females, decreased Vitamin D was associated wih lesser hallucinatory behavior 

and emotional withdrawal.In many studies  increased aggression is seen among 

women with schizophrenia was also evident[51]. 

Neurobiologically  Low serum vitamin D levels  change the brain function and 

hippocampus volume, There are biological mechanisms through which these 
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nutrients may exert positive effects Vitamin D  deficiency was associated with 

neurological abnormalities observed in schizophrenia; such as hippocampal  

deterioration and cognitive impairment   due to the essential role these vitamins 

play in the biosynthesis of proteins which promote neuronal growth and repair 

[33] . 

In vitamin D deficiency, there occurs histological changes in the dentate gyrus, 

hypothalamus, basal ganglia, amygdala, and cingulate gyrus. It also initiates 

neuronal differentiation in the hippocampus, decreases mitosis, and activates 

neuron growth factor (NGF) [52,53,]. 

Hence it has been suggested that adjunctive treatment with vitamin D may 

benefit people with psychiatric disorders especially schizophrenia and 

improvements may occur in symptom profile by resolving nutritional deficits. 

Indeed, randomized controlled trials (RCTs) in long-term schizophrenia have 

already indicated that vitamin supplementation has greatest efficacy among 

individuals with shorter illness duration. 

The above findings lead to hypothesize that correlation of vitamin D status with  

symptom burden experienced by schizophrenic persons. Therefore, the primary 

objective of this study was to compare the vitamin D status in patients with 

schizophrenia to that of healthy controls, secondary objective of the study was 

to assess the correlation of vitamin D status with symptom profile of 

schizophrenia. 
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                            AIMS AND OBJECTIVES  OF THE STUDY  

With this background, the aims and objectives of the study are  

1.To find the correlation between vitamin D  levels and schizophrenia. 

2.To find the correlation between vitamin D levels and symptom profile of 

schizophrenia. 
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REVIEW OF   LITERATURE 

 

In a study conducted by Haddad et al in the Psychiatric Hospital at  Lebanon 

in 2016 , 100  schizophrenic patients  and 100 controls without any psychiatric 

disorders, the study found that patients who were admitted and diagnosed as 

schizophrenia had more severe vitamin D deficiency when compared to healthy 

controls [43]. The study also  correlated the severity of  deficiency level of 

vitamin D with cognitive impairment and  also the level of general functioning 

in  patients with schizophrenia. 

 

The  study used Positive and Negative Syndrome Scale for schizophrenia 

(PANSS)- for measuring symptom severity and to evaluate positive and 

negative symptoms of psychotic disorders [54], the Brief Cognitive Rating 

Scale (BCRS) which describes the severity of cognitive impairment having five 

main axes  in the area like concentration,  both long term and short term 

memory, orientation to time,place and person, and  the abilities of self-care 

[55] and the Morningside Rehabilitation Status Scale (MRSS) which  is used to 

evaluate general functioning level  in psychiatric patients [56].  

 

In a study conducted  by Graham et al Relationship of low vitamin D status 

with  symptoms like positive, negative and also cognitive domains in people 

with first-episode schizophrenia was done [57]. Study results found that lower 
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levels or decreased  vitamin D levels in schizophrenia patients  were associated 

with more severe negative symptoms and severe cognitive deficits. The study 

also concluded that there was no relationship present between lower vitamin D 

levels and depressive symptoms. 

The  association between serum vitamin D levels and hippocampal gray matter 

volume in  first time antipsychotic users or antipsychotic naive or 

antipsychotic-free schizophrenia patients was examined. Ninety seven percent 

of the schizophrenia patients had serum vitamin D  with suboptimal level.There 

is also positive correlation  which is also significant was seen between low 

vitamin D and regional gray matter volume in the right hippocampal area after 

controlling for  the domains like age, years of education and total intracranial 

volume .This study was done  at  Department of Psychiatry, NIMHANS, 

Bangalore, India by  Venkataram Shivakumar et al [58]. 

Rabia Nazik yuksel [44] carried out the first study evaluating the relationship 

between  total vitamin D levels in serum of schizophrenic patients and their 

disease activity, by measuring and comparing total vitamin D levels in two 

schizophrenia groups those were different in terms of disease activity. Also  the 

results was noted  that the  vitamin D deficiency was more severe in patients 

presenting with an acute episode  than  those who were  in remission .There 

were around forty age  and sex-matched controls with no major 

psychopathology or other medical complications  were recruited for this  study. 

This study also strongly registers the  concept or the idea that vitamin D 

deficiency and schizophrenia may have been anchored at genomic level itself. 
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The  study also evaluated serum phosphorus (P), calcium  and Parathyroid 

hormone(PTH) levels in order to discriminate  between other possible  and 

proven biological effects on total  vitamin D serum concentrations in 

schizophrenia patients.But there was no significant differences noted between 

groups in terms of serum P, Ca and   PTH levels. 

 

A study conducted by John J. McGrath et al directly examined  the 

association between  the neonatal vitamin D levels and risk of schizophrenia 

[49]. The study examined 25(OH)D3 as the main circulating form of vitamin 

D. In addition they  also measured the ergosterol which is derived from  25 

hydroxyvitamin D2  which can be obtained from dietary sources like 

mushrooms, fortified foods and  vitamin supplements.The assay method  used 

is  liquid chromatography tandem mass spectroscopy which is  coupled with 

multiple reactant monitoring. The results of the study concluded that  neonatal 

vitamin D status was associated with the risk of schizophrenia significantly. 

Compared with those in the fourth quintile, those  population who were in 

lower quintiles had a 2 fold increased risk of schizophrenia(double risk ).The 

study also identified that those in the highest quintile of vitamin D levels also 

had a significantly increased risk of schizophrenia compared with those  

population in the fourth quintile. 
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   In a study conducted by Dganit  Itzhaky, the Positive and Negative 

Syndrome Scale (PANSS) for schizophrenia and the (HAM-D) Hamilton 

Depression Rating  Scale  for depression were administered [59].The PANSS 

scales were used to quantify the intensity of psychotic symptoms , for 

measuring symptom severity and  for evaluating positive and negative 

symptom profile. 

The study results were patients with schizophrenia had significantly less serum 

vitamin D levels when  compared to controls  and to patients with depression. 

In their study  there was no significant difference seen  between serum vitamin 

D levels in the depression group compared to healthy controls. Even though 

there observed  low vitamin D concentrations in patients with schizophrenia, 

the study failed to prove the correlation between vitamin D levels and disease 

activity which is measured by the PANSS score. The study also detected a 

positive correlation between anticardiolipin antibody titres and severity of 

schizophrenia concluding possibility of autoimmune mechanisms involvement  

in the pathogenesis of schizophrenia. 

 

The study by Chiang M,  et al., reported that vitamin D deficient cells in vitro 

produces  high levels of inflammatory cytokines TNF-α and IL-6.[60] The 

biological mechanism likely related to vitamin D action  is mainly based on the 

regulation of inflammatory and immunological processes,there by affecting the 

clinical symptom profile manifestation  and treatment response in 

schizophrenia. A meta-analysis study  by Chen N, shows that patients in the 
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general population with  vitamin D supplementation  has reduced circulating 

levels of hs-CRP [61]. Therefore  the study recommends vitamin D 

supplementation might be a promising treatment strategy for schizophrenia. 

 

In  a study conducted by Mari Nerhus , a total  of  284 participants were  

included [62]  First episode patients with psychosis were matched with age and 

sex and ethnicity  to multiple episode patients and other the group with healthy 

controls. The study did not find any statistically significant differences in 

vitamin D status between first episode patient group, compared  to  multi-

episode  patients   and  to  healthy controls.  

In the same study  significant difference in vitamin D level  between ethnic  

minority and majority population group was also noted. 

 It was found that participants from visible ethnic minority population had   

significantly lower vitamin D than participants from  majority population. The 

result also implies that vitamin D should be measured regularly in ethnic 

minority population group.  

 

In a case control study done by Matthieu Crews “ Vitamin D deficiency and 

its association  in first episode psychosis”was correlated [63].Vitamin D levels 

and rate of vitamin D deficiency  in 69 patients presenting with their first 

episode psychosis were compared with  69 controls  matched for age, sex and 

ethnicity. Results showed “Vitamin D levels were significantly lower in the 
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cases than controls”. There was also  no correlation between vitamin D levels 

and  the length of hospitalisation in  patients group. 

 

  A Study about “Low Vitamin D levels predicts  clinical features of 

schizophrenia”  was done by  Kristina Cieslak  [51].Low  levels of vitamin D  

are commonly associated with schizophrenia. The study considered whether the 

association was spurious or causal by examining  and analysing the association 

of Vitamin D with Leukocyte Telomere Length (LTL), which is a marker of 

cellular aging. Vitamin D levels in 22 well-characterized schizophrenia patients 

were examined with respect to symptoms, cognition, and functioning. 

Leukocyte Telomere Length (LTL) was assessed and quantified using 

quantitative polymerase chain reaction (qPCR). The results showed around 20 

patients that is 91% had deficient or insufficient Vitamin D levels, which were 

associated with other symptoms of schizophrenia. It is the first study to 

demonstrate  gender specific profiles among schizophrenia cases with 

hypovitaminosis. This study also demonstrated that  low vitamin D levels was 

associated with increased cellular aging in females.  

 

Another study was conducted by Ole Gronli  which aimed at  establishing  the 

prevalence of vitamin D deficiency in elderly patients with a wider range of 

psychiatric diagnosis [64]. The study included elderly patients more than (>64 

years) who were  referred to psychiatric hospital in Northern Norway and a 
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control group from a general and healthy population survey in the same area. 

An assessment of psychiatric and cognitive symptoms and diagnoses was made  

using appropriate scales .  

This  study strongly implies  Serum 25(OH) D assessment should be included 

inthe standard blood tests performed in elderly psychiatric patients and 

treatment with vitamin D should be initiated in patients with low vitamin D.  

A study conducted by Jie Yin Yee et al focused on the relationship between 

serum vitamin D levels and positive and negative ( PANSS) score on  first 

episode of psychosis  while controlling for gender and length  or duration of 

illness without medication [65].This study  shows that serum vitamin D levels 

affect  positive and negative symptom in schizophrenic patients. There was also 

a significant association between  bioavailable vitamin D and  negative  

symptoms such  as social withdrawal  and amotivation . Not only did it has an 

effect on each symptom,  Vitamin D also gave an overview of metabolic 

problems from schizophrenic patients, related to medication. The higher serum 

vitamin D levels, the lower PANSS score in schizophrenic patients was 

concluded in the study.  

 

In Hedelen et al study the purpose  was to evaluate the association between  

the dietary intake of PUFAs (omega-3 and  omega-6 fatty acids ) and vitamin D 

and the prevalence of positive  psychotic symptoms [66]. 
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 In a population-based study among Swedish women. Women aged 30-49 

years, residing in Sweden during 1991 and 1992, form the  source population 

for this study. The risk of positive psychotic-like symptoms in relation  to 

estimated dietary intake of fish. The main aim of the  study was to evaluate the 

association between the vitamin D and the dietary intake of Poly unsaturated 

fatty acids and  to find the prevalence of positive psychotic-like symptoms.   

The questionnaire used was CAPE (Community Assessment of Psychic 

Experiences).The questionnaire consists of  20 questions. The  levels of 

symptoms were divided into low, middle and high based on arbitrary cut-off 

points.[67,68]Finally it was concluded that the intake of vitamin D was  

associated with a decreased relative risk of the middle and also high levels of 

psychotic-like symptoms . The  multivariate adjustment was made and  the risk 

of middle and  high level psychotic-like symptoms  were 18% and 37% 

respectively. 

In a study on vitamin D and psychological disorders by Nematollah Sotodeh  

et al., Vitamin D is not only important for bone health but also crucial  for 

proper brain development and psychological functioning [69]. The study 

concluded that low levels of  serum vitamin D was associated with 

schizophrenia and also to seasonal affective disorder in adult population. 

 

 



23 
 

The Relationship between Severity of schizophrenia symptoms and Low 

Vitamin D Levels in patients with Schizophrenia was analysed in a study which 

was done by  suheyla Dogan Bulut et al [70].This study  investigated the 

relationship between  positive and negative symptoms of schizophrenia and 

serum vitamin D level  by comparing vitamin D levels between patients with 

schizophrenia and a healthy control group.  

This study included patients aged  between 18 to 55 years and who met the 

criteria for schizophrenia according to DSM-IV . They met the Andreasen 

criteria scoring ≤2 on the SANS and SAPS subscale scores for at least 6 

months of remission. Seventy four(74) age and sex-matched controls with no  

major psychopathology were recruited .The 25OHD values of the participants 

were measured by electroluminescence method.  

 

Vitamin D levels  were classified as being 

• Sufficient if  25OHD value was 20–100ng/mL (0.8–4 IU/mL),  

• Insufficient if the value was 10–20mg/mL (0.4–0.8 IU/mL) and  

• Deficient if the value was <10ng/mL (< 0.4 IU/ml) 

 

The comparison of SANS and SAPS  scores among the three groups 

(deficiency, insufficiency and sufficiency)   was chosen as the primary 

analysis. 
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 There was  a statistically significant difference noted  between the level of 

vitamin D levels and their total SANS and total SAPS scores . 

 The results of this study show a definite relationship between lower levels of 

vitamin D and the occurrence of positive and negative symptoms, also  the 

increased severity of symptoms at lower levels of vitamin D, suggesting  that  

the patients with schizophrenia should be assessed with regular vitamin D 

status.  

The  study   conducted  by Jie YinYee , sasi neelamekam reported that  

individuals  diagnosed with  first episode psychosis  and  have not  exceeded  4 

weeks  of  antipsychotic  treatment, were taken as cases and the  controls  were   

healthy  individuals  with  no  past  history  of   any mental  illness [65]. 

Controls were matched  for  age ,gender and ethnicity.  Structured Clinical 

Interview   for   DSM-IV Axis I disorders (SCID1)  and  severity of symptoms 

were  assessed    using  the   positive   and  negative  syndrome  scale (PANSS). 

The study included BMI,smoking status of schizophrenic population ,duration 

of untreated psychosis as independent variables and labelled under non 

significant predictors of  serum vitamin D. 

 

 

Sera  from  participants    were  analysed  for  total  vitamin D,  and  vitamin D-

binding  protein (DBP)  . Linear regressions  were   performed   to   examine    
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the   associations   between  serum  total vitamin D   , bioavailable  vitamin  D  

and  the  PANSS  subscales.  The present study shows there is definite 

association between vitamin D and negative symptoms mainly social 

withdrawal and amotivation. Results from the study were, significantly    lower    

bioavailable  vitamin  D present    in  the  first episode psychosis group and  a 

definite  association    was present between  low   vitamin D   and   negative  

symptoms . 

 

 

 

 

        

 

 

 

 

                        

                              

 



26 
 

 

MATERIALS AND METHODOLOGY 

STUDY DESIGN  

The study was a cross sectional case control study . The  study   received  

approval by the ethical  and research  committee . 

STUDY PERIOD  

The study was done in the year 2017 -2018 .The study period was one year . 

STUDY POPULATION 

The patients who attended psychiatry op and was diagnosed as schizophrenia 

based on ICD 10 diagnostic criteria . Thirty  patients who are diagnosed with  

schizophrenia and thirty  healthy controls were recruited  from general 

population and matched for  their  age and sex.  

SAMPLE SIZE  

30 cases  and 30 controls 

INCLUSION CRITERIA  

 Individual who are diagnosed to have  schizophrenia as per ICD-10 

 Aged between 25 to 40 of both sex . 

 Those who were willing to participate  

 Those who were willing for the blood investigations  
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EXCLUSION CRITERIA   

 Those who were aged <25 and >40 years  

 Alcohol or substance dependence,  

 Any organic brain disorder  

 Metabolic diseases that may affect serum vitamin D concentrations, 

 Those who were less exposed to natural sunlight. 

 

TOOLS 

 Informed consent form  

 Semi structured socio Demographic questionnaire form  

 Scales – PANSS  

OPERATIONAL DESIGN 

 MODE OF COLLECTION OF DATA  

In the department of psychiatry , 30 patients who were diagnosed with 

schizophrenia  as per ICD diagnostic criteria  and 30 age and sex-matched  

healthy controls with no major psychopathology from general population were 

recruited . 

All patients were selected based on inclusion  and  exclusion criteria ,and those 

who does not fit were excluded from the study. Individuals  with severe 

physical and neurological illness were  excluded.  Those who were  using  
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medications  that might affect  vitamin D serum  concentrations were also 

excluded.  

The age of the patient was taken between 25 to 40 to avoid physiological 

vitamin D level variations.The  patients and healthy  controls with prior 

vitamin D supplementation history were also excluded.  Individuals  with the 

history of poor sun exposure were also excluded .Following an explanation of 

the  entire procedure, all participants were given an informed consent  form  

which includes  the consent to participate in this study for  investigatory 

procedures like blood investigations  . 

A demographic data form that includes  entries on  

 age,  

 sex, 

 education  

 marital status, 

 height , 

 weight, 

 occupation, 

 smoking status, 

 skin colour, 

  daily duration of sun exposure  were  also  given . 
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PANSS SCALE 

The PANNS scale was used   for measuring symptom severity of patients with 

schizophrenia [54]. To  assess a patient using PANSS, an approximately 45-

minute clinical interview is conducted. The patient is rated from 1 to 7 on 30 

different symptoms based on the interview.  

Positive scales include  

 Delusions , 

 Conceptual disorganization,  

 Hallucinations , 

 Excitement, 

 Grandiosity 

 Suspiciousness/persecution , 

 Hostility  

Negative scales include  

 Blunted affect ,  

 Emotional withdrawal,  

 Poor rapport,   

 Passive/apathetic , 

 social withdrawal,  

 Difficulty in abstract thinking 

 Stereotyped thinking  

 Lack of spontaneity and flow of conversation, 
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 General psychopathological scale   includes  

 Somatic concern, 

 Anxiety,  

 Guilt feelings,  

 Tension , 

 Mannerisms and posturing, 

 Depression,  

 Motor retardation , 

 Uncooperativeness,  

 Unusual thought content, 

 Disorientation , 

 Poor attention,  

 Lack of judgment and insight,  

 Disturbance of volition 

 Poor impulse control,  

 Preoccupation, 

 Active social avoidance   
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VALIDITY OF PANNS  

The PANSS is a valid instrument assessing schizophrenia symptom severity.  

The PANSS score has superior content validity versus the other negative 

subscale  

The analyses by Chris J.Edgar demonstrated reliability, validity and ability to 

detect change of  negative symptom factor in patients with  schizophrenia with 

prominent negative and  disorganized thought symptoms [71] . 

 

BLOOD COLLECTION  

With informed consent of patients, 3ml to 4ml  of  peripheral venous blood 

samples were taken and placed in gel-containing tubes and centrifuged at 4000 

rpm ( rotation per minute )for 10 mins to analyze the separated serum. 

Hemolysed or icteric serums were not used in this study. 

E- CLIA method  is chosen for Vitamin D estimation . Electro 

chemiluminescent      (E- CLIA)   method  was  proved to be very useful in 

analytical applications .It is based on the principle which measures energy 

generated from chemical reaction.  It combines  advantages of 

chemiluminescent analysis. 

Advantages  

 It is more  practical ,easier ,more specific  

 Requires  fewer purification steps  
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 Time saving and rapid analysis time 

 Low consumption of reagent 

 High stability. 

vitamin D levels was estimated . According to Endocrine society of India 

Vitamin D sufficient - >20ng/ml 

Vitamin D insufficient - < 20ng/ml 

Vitamin D Deficient    - < 10 ng/ml  

 

 Correlation was made between vitamin D level  and schizophrenia along with 

its symptom profile and compared with healthy controls. 

STATISTICAL DESIGN 

 Chi square test  was used between cases and controls to find the vitamin D 

level  p value was derived from that. 

ANOVA TEST was applied for each PANSS subscale to find correlation 

between vitamin D level and symptom profile. 

Pearsons correlational coefficient used to find negative correlation between 

vitamin D level and total PANSS score. 

The desirable vitamin D levels, and deficient vitamin D levels have been set 

using international guidelines based cut off values  and have been a matter of 

great debate for long period. The Endocrine Society guidelines in 2011 [65] 
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had set a cut-off point at 30ng/mL (75nmol/L) while the Institute of Medicine 

Report (IOM) had set a cut off at 20ng/mL that is (50nmol/L) in 2011 [72].  

According to the IOM guidelines vitamin D levels are categorized into 

deficient (below 50nmol/L), insufficient (50-75 nmol/L) and sufficient (more 

than 75nmol/L) .A level below 25nmol/l (10ng/ml) was considered as severe 

deficiency. 

As per many studies and meta analysis study by valipour in a  developing 

country like India where vitamin D deficiency will be more common the cut off 

points should be taken to a lower limit .So that the validity and specificity of 

symptoms and its correlation will be more accurate and reliable. 
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                                               RESULTS 

In this study a total of 60 subjects were enrolled. out of which 30 were 

schizophrenic patients and 30 were controls.they are divided into two 

groups.Group 1 includes schizophrenic patients as cases and group II includes 

normal subjects .Both the groups were  age and sex matched .Vitamin D level 

was measured in fasting blood samples of both the groups.  

SOCIODEMOGRAPHIC PROFILE  

TABLE 1 SOCIODEMOGRAPHIC PROFILE -AGE  

 

 

 

TABLE 1  shows the age distribution of study population .As per the inclusion 

criteria age limit was taken between 25 -40 years +/- 3 from the age of the 

cases were taken and the controls were of age matched with cases. Both the 

groups were divided between three age ranges 25-30,31-35,36-40 years . 

Age 
Group Total 

Cases Control 

N %  N %  N %  

25 - 30 13 43.33 11 36.67 24 40.00 

31 - 35 9 30.00 11 36.67 20 33.33 

36 - 40 8 26.67 8 26.67 16 26.67 

Total 30 100.00 30 100.00 60 100.00 
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Majority of cases belongs to  25 -30 years (N= 13) whereas in control group 

majority belongs to both the age ranges of 25-30 and 31-35 years  ( N = 11) in 

both the ranges. 

 

FIGURE 1: SOCIO DEMOGRAPHIC PROFILE - AGE 

 

FIGURE 1 shows the age distribution of study population . Both the groups 

were divided between three age ranges 25-30,31-35,36-40 years . Majority of 

cases belongs to  25 -30 years, whereas in control group majority belongs to 

both the age ranges of 25-30 and 31-35 years. 

So among the total study population of 60 around 40% that is majority of  the 

study population belongs to 25-30  age group . 
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SOCIODEMOGRAPHIC PROFILE -   SEX  

TABLE 2 SOCIODEMOGRAPHIC PROFILE -   SEX  

Sex 

Group Total 

Cases Control 

N %  N %  N %  

Male 20 66.67 20 66.67 40 66.67 

Female 10 33.33 10 33.33 20 33.33 

Total 30 100.00 30 100.00 60 100.00 
 

 

TABLE 2 Shows the number of male and female population involved in the 

study .equal distribution of sex in both the case and control groups  .Around 20 

males (  N= 20) ,66.67% and  10 females(N=10)33.3%  were involved in both 

the groups. 
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FIGURE 2  SOCIODEMOGRAPHIC PROFILE -   SEX  

 

 

FIGURE 2    

The distribution  of male and female population involved in the study .There 

presents  equal distribution of sex in both case and control groups. 
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SOCIODEMOGRAPHIC PROFILE -EDUCATION  

TABLE 3 SOCIODEMOGRAPHIC PROFILE -EDUCATION 

 
 

 

 

  

 

 

 

TABLE 3 Shows the educational level of the study population. The cases and 

controls were divided into illiterate or those who did not have proper school 

education ,school level with primary and secondary level of education and 

undergraduate level.Majority of  the cases belongs to school level (N 

=23,76.67%) )also in control group the majority of population belongs to 

school level of education(N=16 ,53.33%).The undergraduation completed 

subjects were more in control population than the cases. (36.67%).In both the 

groups around 65%( N= 39 )had school level of education. 

 

 

 

Education 

Group Total 

Cases Control 

N %  N %  N %  

Illiterate 3 10.00 3 10.00 6 10.00 

School level 23 76.67 16 53.33 39 65.00 

UG 4 13.33 11 36.67 15 25.00 

Total 30 100.00 30 100.00 60 100.00 
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 FIGURE 3 SOCIODEMOGRAPHIC PROFILE -EDUCATION 

 

FIGURE 3 Shows the educational level of the study population . Majority of  

the cases belongs to school level also in control group the majority of 

population belongs to school level of education.The undergraduation 

completed subjects were more in control population than the cases.In both the 

groups majority had school level of education. 

 

 

 



40 
 

 

TABLE 4 SOCIODEMOGRAPHIC PROFILE- OCCUPATION 

 

Occupation 

Group Total 

Cases Control 

N %  N %  N %  

Not working 9 30.00 6 20.00 15 25.00 

Business 1 3.33 3 10.00 4 6.67 

Handloom Worker 3 10.00 4 13.33 7 11.67 

Manual Labourer 11 36.67 7 23.33 18 30.00 

Mason 1 3.33 1 3.33 2 3.33 

Painter 4 13.33 2 6.67 6 10.00 

Supervisor 1 3.33 2 6.67 3 5.00 

Skilled worker     4 13.33 4 6.67 

Tailor     1 3.33 1 1.67 

Total 30 100.00 30 100.00 60 100.00 
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TABLE 4 Shows the various occupational level in the study population .The 

control group has more number of skilled workers where as the  majority of 

schizophrenic cases were manual labourers in this study. Next is the 

unemployed population around 30% of the population falls under unemployed 

category. The study population including both cases and controls ,around 

36.6% belongs to manual labourers and 30.0%were unemployed. 

 

FIGURE 4 SOCIODEMOGRAPHIC PROFILE – OCCUPATION 

 

FIGURE 4 Shows the various occupational level in the study population  .The  

majority of schizophrenic cases were manual labourers in this study.  
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FIGURE 5 PIE CHART SHOWING DISTRIBUTION OF 

OCCUPATION  

 

FIGURE 5  Shows Pie chart representing  the working status of study 

population. Around 30% of the schizophrenic population were not working or 

unemployed. 
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SOCIODEMOGRAPHIC PROFILE – MARITAL STATUS  

TABLE 5 SOCIODEMOGRAPHIC PROFILE – MARITAL STATUS  

 

Marital Status 

Group Total 

Cases Control 

N %  N %  N %  

Married 18 60.00 20 66.67 38 63.33 

Unmarried 9 30.00 8 26.67 17 28.33 

Separated 3 10.00 2 6.67 5 8.33 

Total 30 100.00 30 100.00 60 100.00 
 

 TABLE 5 Shows about the marital status of the study population.In this the 

total number of married persons in case group and control group were around 

60% (N=18)and  66.67% (N=20)respectively.The number of  unmarried and 

separated  population in case group were 4% higher than control population. 
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FIGURE 6 SOCIODEMOGRAPHIC PROFILE – MARITAL STATUS 

 

FIGURE 6 Shows Bar diagram representation of the marital status of the study 

population.In this the total number of married persons in case group and 

control group were more than unmarried population .The number of  unmarried 

population and separated  population in case group is little higher compared to 

control group. 
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SOCIODEMOGRAPHIC PROFILE – SOCIOECONOMIC STATUS  

TABLE 6 SOCIODEMOGRAPHIC PROFILE – SOCIOECONOMIC 

STATUS  

  

According to modified kuppuswamys classification, cases and controls were 

divided into 5 classes -upper,upper middle,lower middle,upper lower and lower 

.In this study majority of cases and control spares extremes of classification. 

Around 80 % of cases and 63.3% of controls were of lower middle class. Upper 

middle population were comparatively lesser in case group than control 

group.Upper lower population was around 13.33% and upper middle was 

around 6.67% .So the majority of socioeconomic class involved is lower 

middle that is out of  the total study population of 60 ,there were around 43 and 

71.67%. 

 

 

Socio Economic Status 
Group Total 

Cases Control 

N %  N %  N %  
Lower middle 24 80.00 19 63.33 43 71.67 

Upper Lower 4 13.33 5 16.67 9 15.00 

Upper Middle 2 6.67 6 20.00 8 13.33 

Total 30 100.00 30 100.00 60 100.00 
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FIGURE 7 SOCIOECONOMIC STATUS 

 

 

FIGURE 7  shows the distribution of socioeconomic status of the study 

population.In this study majority of cases and control spares extremes of 

classification .around 80 % of cases and 63.3% of controls were of lower 

middle class. Upper middle population were comparatively lesser in case group 

than control group. 
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SOCIODEMOGRAPHIC PROFILE – FAMILY HISTORY  

TABLE 7 SOCIODEMOGRAPHIC PROFILE – FAMILY HISTORY  

 

 

TABLE 7 Shows that around 40% of cases (N=12) had family history of 

psychiatric illness. The control groups were taken without  any family history . 

 

Family History 
Group Total 

Cases Control 

N %  N %  N %  
No 18 60.00 30 100.00 48 80.00 

Yes 12 40.00     12 20.00 

Total 30 100.00 30 100.00 60 100.00 
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FIGURE 8 SOCIODEMOGRAPHIC PROFILE – FAMILY HISTORY 

 

 

FIGURE 8 Shows the bar diagram representation of  family history  of 

psychiatric illness in study population .Around 40% had positive family 

history. 
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 RESULTS ---VITAMIN D LEVELS 

 TABLE  8 VITAMIN D LEVELS 

 

Group 

Vitamin D (ng/ml) 

Total  Chi square p  Deficient Insufficient Sufficient 

N Row  N Row  N Row  

Cases 8 26.67 17 56.67 5 16.67 30 
 12.08 0.002** 

Control 3 10.00 9 30.00 18 60.00 30 

Total 11 18.33 26 43.33 23 38.33 60     

 

P value is significant  

TABLE 8 shows the level of vitamin D between cases and control groups.The 

vitamin D levels were divided into 3 classes as sufficient ,insufficient and 

deficient  

Vitamin D sufficient - >20ng/ml 

Vitamin D insufficient - < 20ng/ml 

Vitamin D Deficient    - < 10 ng/ml  
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Total number of cases falls under deficient category was around 8,where as in 

insufficient group around 17 subjects and in case of sufficient  vitamin D level 

there were only 5 members.in case of control population majority of members 

falls under sufficient level of vitamin D(n=18). 

In cases group the total number of  deficient and insufficient vitamin D levels 

were there in 25 out of 30 subjects .this shows that vitamin D levels were lower 

in schizophrenic population  (around  83% decreased level of vitamin D ).in 

control population around 60% falls under sufficient level of vitamin D. 

Chi square test  was formulated .The results of chi square test came around 

12.08. 

P value is 0.002 ,which is significant,showing the correlation of vitamin D 

level in cases . 
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FIGURE 9 DISTRIBUTION OF VITAMIN D LEVELS 

 

FIGURE 9 Shows the bar diagram representing the distribution of vitamin D 

levels in cases and controls.The deficient level of vitamin D more in cases 

group and frequency of sufficient vitamin D levels were more in controls. 

 



52 
 

 

 

 

TABLE 9 MEAN VITAMIN D  

 Group N Mean SD SE t p 

Vitamin D (ng/ml) 

Cases 30 14.13 5.03 0.92 

4.01 0.001** 

Control 30 19.57 5.46 1.00 

 

TABLE 9 Shows the Mean vitamin D levels.As the test is  significant the mean 

value was  calculated  and for cases it comes around  14.13 and standard 

deviation 5.03 .For controls  mean vitamin D value is 19.57  and standar 

deviation of 5.46 . 

Accordingly Student t test was formulated  ( t-4.01) and p value -0.001 was 

derived ,which is significant. 
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FIGURE 10 Mean Vitamin D values  

 

 

FIGURE 10  shows the mean level of vitamin D f in cases and controls. 

The mean level in  CASES – 14. The mean level of vitamin D for 

CONTROLS- 19.57,which shows there is pronounced vitamin D deficient 

levels in cases. 
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RESULTS – VITAMIN D LEVEL AND PANSS SCORE  

TABLE 10 POSITIVE PANSS AND VITAMIN D LEVEL IN CASES  

 

TABLE 10 shows the Mean and Standard deviation between PANSS and 

vitamin D level. The total number of cases with deficient vitamin D levels (N= 

8), the total number of cases with insufficient vitamin D levels (N=17) and the 

total number of cases with sufficient  vitamin D levels (N= 5).The mean was 

calculated which is 22.63 for deficient vitamin D levels ,22.0 for  insufficient 

vitamin D levels and 15.60 for sufficient  vitamin D levels along  with the  

Standard Deviation of 4.44 for insufficient vitamin D level The SD of deficient 

vitamin D level was 3.38 with standard error(SE) of 1.19 and SD of sufficient 

vitamin D level 4.34 with the standard error(SE) of 1.94. 

ANOVA TEST was applied (5.262)and p value -0.012 was obtained  which is 

significant. 

Hence there is correlation between positive PANSS and vitamin D levels. 

 
Vitamin D 

(ng/ml) 
N Mean SD SE ANOVA p 

Positive PANSS 

Deficient 8 22.63 3.38 1.19 

5.262 0.012* Insufficient 17 22.00 4.44 1.08 

Sufficient 5 15.60 4.34 1.94 

 Total 30 21.10 4.75 0.87   

Deficient 8 19.38 7.44 2.63 
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FIGURE 11.Vitamin D and positive PANSS 

 

FIGURE 11 shows the comparison between Positive PANSS to various 

level of  vitamin D.Mean values of positive PANSS in  vitamin D 

deficient group is 22.63.For insufficient level of vitamin D it is 22.00 and 

for sufficient vitamin D levels it is 15.60. 
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TABLE 11 NEGATIVE  PANSS AND VITAMIN D LEVEL IN CASES 

 

 

TABLE 11 Shows the the mean ,standard deviation between vitamin D and 

Negative PANSS score .For deficient vitamin D level  (N = 8,mean = 19.38,SD 

= 7.44,SE=3.63)For insufficient Vitamin  D level ( N = 17,mean = 17.12,SD = 

5.17,SE=1.25)For sufficient vitamin D level( N = 5,mean = 15.80,SD = 

2.05,SE=0.92) 

ANOVA test applied ( 0.731) p value was around 0.491, which is not 

significant.Hence the correlation between vitamin D levels and negative 

PANSS was not significant . 
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FIGURE 12  NEGATIVE  PANSS AND VITAMIN D LEVEL IN CASES 

 

 

 

FIGURE 12 Shows the correlation between vitamin D and Negative PANSS 

score .For deficient vitamin D level  (mean = 19.38)For insufficient Vitamin  D 

level (mean = 17.12)For sufficient vitamin D level(mean = 15.80) 
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TABLE 12 COMPARISON BETWEEN GENERAL PANSS SCORE AND 

VITAMIN D LEVELS  

 

 

TABLE 12 shows the  mean ,standard deviation between vitamin D and  

general PANSS score. For deficient vitamin D level  (N = 8,mean = 32.13,SD 

= 3.98,SE=1.41)For insufficient Vitamin  D level ( N = 17,mean = 30.00,SD = 

4.60,SE=1.12)For sufficient vitamin D level( N = 5,mean = 31.00,SD = 

6.21,SE=2.78). ANOVA test was used (0.56) P value was around 0.578 which 

is not significant. 

 

 

 

 

 

 Vitamin D (ng/ml)  N MEAN  SD SE ANOVA P 

General PANSS 

Deficient 8 32.13 3.98 1.41 

0.56 0.578 Insufficient 17 30.00 4.60 1.12 

Sufficient 5 31.00 6.21 2.78 

Total 30 30.73 4.65 0.85   
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FIGURE 13 Comparison between vitamin D level and General PANSS.  

 

 

FIGURE 13  

Shows the comparison between General psychopathology scale score and 

vitamin D levels. No significant correlation was present . 
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TABLE 13 -TOTAL PANSS SCORE AND VITAMIN D LEVELS 

 

 

TABLE 13 shows the mean, SD  of various levels of vitamin D and Total 

PANSS . For deficient Vitamin D level  (N = 11,mean = 53.91,SD = 

35.43,SE=10.68)For insufficient Vitamin  D level ( N = 26,mean = 45.19,SD = 

34.22,SE=6.71)For sufficient Vitamin D level( N = 23,mean = 13.57,SD = 

26.53,SE=5.53). ANOVA test was used (8.552) P value was around 0.001 

which is  significant. 

 
Vitamin D (ng/ml)

  
N MEAN SD  SE  ANOVA  P 

Total PANSS 
Score 

Deficient 11 53.91 35.43 10.68 

8.552 0.001** Insufficient 26 45.19 34.22 6.71 

Sufficient 23 13.57 26.53 5.53 

Total 60 34.67 35.53 4.59   
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FIGURE 14 CORRELATION BETWEEN TOTAL PANSS  AND  

VITAMIN D 

 

 

 

FIGURE 14 Shows the correlation between total PANSS score and vitamin D 

levels. 

The mean value of   Total PANSS Score in deficient vitamin D  group is 53.91 

compared to sufficient Vitamin D group ,which is 13.57 .Hence there is 

correlation between total PANSS score and vitamin D levels . 
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TABLE 14  PEARSON CORRELATION between level of vitamin D and 

PANSS Score.  

 

 

TABLE 14 Shows that there was a significant negative correlation was present 

between vitamin D level and PANSS Score (Positive PANSS and Total 

PANSS).The Pearson Correlation  value for positive  PANSS Score =  -.465 

and for total PANSS Score = -.506  ,both of which is significant. 

 

 

 

 

 

 

 

  
Positive 
PANSS 

Negative 
PANSS 

General 
PANSS 

Total PANSS 
Score 

Vitamin D 
(ng/ml) 

Pearson 
Correlation 

-.465(**) -0.329 -0.006 -.506(**) 

p 0.010 0.076 0.976 0.001 

N 30 30 30 60 
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DISCUSSION 

 

The study was done to find  the correlation between vitamin D levels and 

schizophrenia along with its symptom profile . 

In this study, out of 60 subjects ,30 were schizophrenic patients and 30 were  

healthy controls .Both the groups were  age and sex matched. Their serum 

vitamin D level was measured. The level of vitamin D was compared between 

cases and controls .  

 

VITAMIN D  AND PSYCHIATRIC ILLNESS  

Blood levels of certain nutrients and vitamins  are significantly altered in 

psychiatric disorders. Vitamin D, B9,B12  often deficient in schizophrenia and 

also associated with  its symptom profile .In our study  we aimed to correlate 

Vitamin D levels with schizophrenia and its symptom profile .The results of 

our study shows that  the vitamin D  level  was found to be low in cases 

compared to controls ,which is consistent with the findings of  Dipen Patel et 

al.,who studied about the Prevalence  of vitamin D deficiency in schizophrenia 

patients admitted to  psychiatric hospital. [74]    He  found there was a  high 

prevalence of vitamin D deficiency in patients with mental  illness who were  

admitted to psychiatric hospital, with a total of 49% being deficient  and around  

42% having  insufficient  vitamin D levels .  Similarly a study conducted by 

Schneider et al found that Vitamin D  levels were reduced in psychiatric  

illness like  schizophrenia, major depression and  also in alcoholism [75].Also 
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he concluded that the level of vitamin D deficiency was more in schizophrenic 

in patients than the depression patients and patients admitted with the history of 

chronic alcoholism. 

 

VITAMIN D  LEVELS AND SCHIZOPHRENIA  

In our study, we determined  the association between schizophrenia  and  

vitamin D  levels, and we have not taken into consideration regarding 

episodes,remission or relapse whereas in a study conducted by Delaney S et 

al., it was concluded that the biomarkers of vitamin D deficiency along with 

increased interleukin-6  collectively may contribute to the inflammatory state in 

patients with first episode schizophrenia [76]. Our study aimed to find whether 

there is a correlation between vitamin D levels and schizophrenia alone.From 

our study results it was found that serum vitamin D levels were low in 

schizophrenic patients compared to controls which is consistent with the study 

conducted by valipour et al., In that study they concluded that there was  a 

strong association between vitamin D deficiency and schizophrenia[23]. 

In that study the mean value of serum vitamin D levels were significantly lower 

in  patients with schizophrenia compared to controls.They also mentioned that, 

the prevalence of vitamin D deficiency was  high in patients with schizophrenic 

illness and similarly  vitamin D deficient individuals  
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were at greater risk  of having schizophrenia.In a study conducted by Dganit et 

al.,  it was found that patients with schizophrenia had significantly lower serum  

vitamin D levels  when compared to patients with depression and to healthy 

controls[59].He also mentioned that comparing with controls ,schizophrenia 

patients were having low serum vitamin D level than depressive patients. In 

that study when  patients were grouped according to vitamin D ranges 

(deficient, insufficient ,sufficient ) the schizophrenia group comprised a greater 

proportion  of vitamin D deficient patients compared to vitamin D insufficient 

patients but in our study we had more number of vitamin D insufficient group  

around 57% compared to deficient group which is around 27%.  An 

epidemiological study  by Livesey  et al., found an 89% rate of mild deficiency 

or insufficient  vitamin D level in schizophrenia patients  (<50 nM) and 35%  

of deficient  vitamin D level (<25 nM) was present which also correlates with 

our study results [77].In our study  more number of schizophrenic patients falls 

under insufficient vitamin D category than deficient category . 

 

VITAMIN D AND PANSS SCORE  

In our study PANSS score was taken to assess symptom profile in 

schizophrenia patients whereas in many studies SANS ,SAPS were used . In a 

study conducted by  Suheyla  Dogan et al the relationship between  the  

severity  of symptoms and decreased vitamin D Levels in patients with 

Schizophrenia was measured using SANS and SAPS scale [70]. 
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The results of that study was noted ,as there  was a statistically significant 

difference between the SANS  scores  and low Vitamin D levels ,also it was 

noted that  some sub scale scores, such as affective flattening, bizarre 

behaviour, and positive formal thought were correlated with vitamin D levels. 

Our study shows that there was significant correlation with PANSS score and 

vitamin D levels in schizophrenia , A similar result was shown  by Rabia et  al. 

in their study ,who found correlation between vitamin D levels and positive, 

negative, general psychopathology, and total PANSS score [47] . In another  

study conducted by Amir Ghaderi et al .,the relationship between Symptom 

Severity and Low Vitamin D Levels in Patients with Schizophrenia was 

measured using Brief psychiatric rating scale -BPRS [78].The study results 

shows that there is Lack of significant effect of vitamin D  and  BPRS scale. 

Also the study shows that  supplementation of higher doses of vitamin D plus 

probiotic  for a longer period of time will for improve Brief psychiatric rating 

scale values .  

 

VITAMIN D AND POSITIVE PANSS  

In our study it was found that the correlation between vitamin D level and 

positive PANSS value was present (Table -10) ,which is also significant .Also 

we found that majority of study population falls under insufficient category of 

vitamin D level than  deficient and sufficient  level.Also using pearson 

correlation coefficient test we found that there was a significant  negative 

correlation present between vitamin D level and Positive PANSS Score . 
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Our results  were consistent with the study results of  nasik et al    as in their 

study they found that  Positive symptom scores were  correlated with total 

vitamin D levels [47]when correlation coefficient was used it was found that 

between  the positive PANSS and vitamin D level  there was  a mild negative 

correlation . 

 

VITAMIN D  AND NEGATIVE  PANSS 

 In our study we had mean Negative subscale value -17.50 . and Negative   

PANSS score  p value was around 0.491 which is not significant(Table-11) 

.Hence in our study there is no correlation between negative PANSS score and 

vitamin D,which is inconsistent with the study done by Akiah Ottesen Berg et 

al.,who studied on Vitamin D Deficiency and Psychosis Compared to the 

general population.In his study 5-hydroxyvitamin D levels correlated with 

negative  symptoms or negative PANSS score among patients with 

schizophrenia [9].In his study it was found that  patients with psychosis  

especially schizophrenia had lower serum levels of 25-hydroxyvitamin D than 

controls in the reference sample from the general public (P < .001).In a study 

conducted by  Daniela Amital et al the low vitamin D concentrations were  

observed in patients with schizophrenia which  failed to demonstrate a 

correlation between vitamin D levels and disease activity measured by negative  

PANSS score which is consistent with our study. 
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VITAMIN D  AND   PANSS - GENERAL PSYCHOPATHOLOGY 

SCALE  

In our study it was found that there was no correlation between vitamin D level 

PANSS General Psychopathology scale(Table -12) . p value was around 0.578 

which is not significant. Our study results was not consistent with the study of  

novi prasanty et alAs in their study the Correlation between serum vitamin D 

levels and general psychopathology PANSS score obtained with r =-0.448 (p = 

0.001), this shows that there is a significant  

correlation between vitamin D serum and general psychopathology PANSS 

score with negative  and medium correlation. A study conducted by  Ricardo 

et al .,also shows that there was inverse correlation between vitamin D levels 

and general psychopathology scale which is inconsistent with our study results 

[79].The study also used Multiple linear regression mainly to assess the 

relationships between the independent variables in general psychopathology 

scale and the dependent variable   25-hydroxyvitamin D. 

 

VITAMIN D AND TOTAL  PANSS  

In this study it was found that there was correlation with significance  between 

vitamin D level and Total  PANSS(Table-13). The study population who falls 

under deficient group of vitamin D has  more mean value of total PANSS and 

the insufficient level of vitamin D comes next. A study conducted by Hadded et 

al also shown that there was no significant differences between average 
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positive, negative, general psychopathology, and total PANSS score on serum 

vitamin D levels < 25 nmol/L and serum vitamin D levels > 25nmol/L (p = 

0.55), (p = 0.748), (p = 0.422), (p = 0.32).[43] 

 

METHOD OF VITAMIN D MEASUREMENT  

In our study E- CLIA method  is chosen for Vitamin D estimation . Electro 

chemiluminescent  (E- CLIA)   method  was  proved to be  useful in analytical 

applications as a highly sensitive and selective method comparing to other 

methods . In  a study conducted by Sheu Kadiri Rahamon Plasma levels of 

vitamin D were determined using ELISA.[80] Whereas in another study 

conducted by  David M Lee, Serum 25(OH)D levels were determined using 

radioimmunoassay[(RIA kit]  [81].Both RIA and ECLIA method measure total 

25-hydroxyvitamin D levels that is the sum of 25-hydroxyvitamin D2 and 

D3 metabolites were calculated combinedly.In a study conducted by  

Greta snellman et al comparison between Vitamin D levels were done[82]. In 

that study High Performance Liquid Chromatography  method  was used and 

the results of the study showed that High Performance Liquid 

Chromatography method has  more advantage compared to ECLIA method 

which is not consistent with this study.  As the main advantage of High 

Performance Liquid Chromatography  method  is providing  most prominent 

difference between summer and winter levels of 25-hydroxyvitamin D, but in 

our study the seasonal differences were removed ,hence the use of ECLIA 

method in our study was justified.  
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VITAMIN D AND SOCIODEMOGRAPHIC PROFILE  

AGE  

In this  study,both the cases and control   population  were divided between 

three age ranges 25-30years ,31-35years ,36-40 years .Majority of cases 

belongs to  25 -30 years (N= 13)   whereas  in  control group there is equal 

distribution of population in both 25-30 and 31-35 age groups which is 

consistent with the study conducted by Mal Rye et al.,who studied on the 

effects of sociodemographic profile on psychiatric diagnosis .[83] In that study 

majority of schizophrenic population belongs to 25 -30 age group similar to 

this study. Where as in a study conducted by Petros skapinakis the results of 

common psychiatric illness between age group 25-30 years were depression 

[84].The study also says that  there was a significant association between 25-30 

years age group population  and depression or anxiety disorders compared to 

schizophrenia. 

 

SEX 

In this study  equal distribution of sex in both the case and control groups were 

taken .Around 20 males and  10 females  were involved in both the groups .A 

study conducted by Sateesh R. Koujalgi, et al.,  revealed that males dominated 

the schizophrenia group compared to control group.[85] In a study conducted 

by john McGrath et al.,  the prevalence of schizophrenia was found to be 

higher in males compared with females.[49]When considering vitamin D status 
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in schizophrenic patients in this study there was equal number of male and 

female population  who falls under deficient group of vitamin D deficiency in 

case group whereas in control group there were  more male  population who 

falls under deficient group of vitamin D .In  vitamin D insufficient group more 

number of males  were present both in  cases and control groups. Our study 

results were inconsistent with the study results of Gaugris  et al.,whose study 

results shows the prevalence of deficient  vitamin D levels appears to be high in  

women compared to men schizophrenic population [86]. 

EDUCATION  

Regarding the  educational level of the study population ,majority of  the cases 

belongs to school level (N =23 )also in control group the majority of population 

belongs to school level of education .This is consistent with the study 

conducted by Padmavathi et al., [87].In that study  those with no schooling or 

only primary education had a higher prevalence of schizophrenia  .Also the 

number of cases who completed undergraduation (cases N= 4 ,controls N= 

11)was less compared to controls which is also consistent with the above study. 

OCCUPATION 

In this study it was found that  the  majority of schizophrenic cases were 

manual labourers  and  more number of subjects were  not working or 

unemployed  in the case group compared to control group. 

In a study conducted by Padmavathi et al.,[87]More than 38% of the cohort or 

schizophrenic population  were unemployed. This is high when compared to 
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the unemployment rate of  around 4% in the normal or control  population. 

These findings were consistent with the study results.Also a study by  

Goldstorm et al., had  also reported  around 70% unemployment rate in the 

schizophrenic population. On considering vitamin D status a study by Bulut et 

al.,[70] found that majority of schizophrenia patients who had deficient vitamin 

D level were unemployed and those who also had poor physical activity . 

 

MARITAL STATUS  

Most marital status found is not married in male as much as 22 (61.1%) and 

married in female 11 (57.9%), but there is no significant difference between the 

two groups (p = 0.289). In another study conducted by Mustafa Mahmud 

Amin  it was found that married  males have about 30 % higher incidence than 

unmarried males which is inconsistent with the study results.[88] In a study 

conducted by Sateesh R et al.,[85]It was observed that around 57% of 

schizophrenic patients were  unmarried, Twenty nine (29%) of the respondents 

in the schizophrenia group were observed as married. When comparison was 

made in the divorce category, 14 (14%) of the schizophrenics were found to be 

divorced compared to general population which was statistically significant 

( P < 0.001).This was also consistent with the study results that around 10% of 

schizophrenics were found to be separated compared to  6% in general 

population or control group. 

 



73 
 

SOCIOECONOMIC STATUS 

In this study it was found that more number of study population belongs to 

lower middle class .In this study majority of cases and control spares extremes 

of classification .Around 80 % of cases and 63.3% of controls were of lower 

middle class. Upper middle population were comparatively lesser in case group 

than control group. In many  Epidemiological studies of schizophrenia it was 

found that there are higher rates of schizophrenia at the lower end of the 

socioeconomic continuum (Neugebauer et al.,)[89].The social causation 

explanation is that lower SES involves exposure to socio environmental risk 

factors that may contribute to the development of schizophrenia. In contrast, 

the social selection explanation states that the lower socioeconomic status of 

individuals with schizophrenia is a consequence of their disorder. On 

considering the vitamin D status a  study conducted by Davies et al.,  did not 

show any  relationship between vitamin D and Socioeconomic status in 

schizophrenic population.[90] In contrast a study conducted by Patrick 

Sullivan et al., measured the  parental socioeconomic status[91].  A sizeable 

percentage of cases was attributed to parental socioeconomic status  around 

17%.The study analyses showed that there is positive correlation between 

parental socioeconomic status  and the risk for schizophrenia.  
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POPULATION CATEGORY  

In our study it was found that majority of study population belongs to rural 

population around 62 % . In a study conducted by Haukka et al ., urban 

population was majority among study population which is inconsistent with 

this study results [92].In another study conducted by Van Os et al.,[93]around  

fifty nine percent of schizophrenia subjects were from urban area  compared  to 

rural area .The study also found that urban living environment has been 

consistently found as one of the risk factor for schizophrenia. The literature on 

schizophrenia is almost double in urban area than rural and the present study 

findings are inconsistent with literature.The famous Epidemiological study in 

Finland   have suggested some  other risk factors for schizophrenia that  is 

urban birth  which is also a risk factor for schizophrenia (Haukka et al. 

2001)[92]. 

 

FAMILY HISTORY  

In this study it was found that around 40% of schizophrenic population had  

family history of psychiatric illness and around 60% without family history of 

psychiatric illness. Sethi et al., conducted family study assessing psychiatric 

morbidity among parents of patients with schizophrenia and reported higher 

incidence of psychiatric morbidity in the parents[94]. A high incidence of 

psychiatric illness in the studied group of parents with the children suffering 

from schizophrenia  is of special significance in that study. The various  
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adoption studies suggest that the parent of schizophrenics are more disturbed 

than the parents of normal population. Ponnudurai  who studied 102 families 

of schizophrenic patients by drawing pedigree charts and concluded that the 

findings favored a strong family association and polygenic inheritance which is 

also consistent with the study [95].While comparing the vitamin D status  

majority of positive family history   patients falls under insufficient vitamin D 

levels.,whereas sufficient and deficient groups does not show significance 

related to positive family history. 

In a study  conducted by haddad et al.,[43]the study population divided into 

vitamin D sufficient and  vitamin D insufficient groups.It was found that  there 

exist significant difference between two groups based on family history of 

psychiatric illness.In vitamin D insufficient group  those with positive family 

history  were around 34% and those without  family history  of psychiatric 

illness were 66% (p<0.005) which is consistent with the results of this  study . 

 

DAILY EXPOSURE OF SUNLIGHT  

In many studies the  study groups were divided based on duration of  Sun 

exposure like more than 15 minutes in a day for three times a week was 

adequate and those who have  exposed less than that are said to be inadequate  

Binkley et al[96] but in this  study we excluded the patients who have 

inadequate daily  exposure of sunlight and those  who have exposed more than 
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15 minutes in a day for three times a week or more than that are included in 

study population.  

 Eyles et al.,  suggested that daily  lower exposure to sunlight, which is mainly  

required for the production or synthesis of vitamin D, is associated with higher 

schizophrenia risk [97]. The results were also statistically significant . Another 

study done by Itzhaky et al., did not find a significant difference between daily 

sun exposure and schizophrenia [59]. 

 

VITAMIN D SUPPLEMENTATION  AND PANSS 

In a study conducted by Amir Ghaderi et al .,vitamin D was given for 

schizophrenic subjects  for 12 weeks  which showed a significant improvement 

in symptom profile and showed significant change in total PANSS and BPRS  

score [78].  McGrath et al., revealed that the supplementation of vitamin D will 

reduce the risk of schizophrenia at a dosage of minimum 2000 IU/day in males 

in the first year of life. In a study conducted by Humble et al., 85% of the 117 

psychiatric subjects had  low vitamin D status which is suboptimal and 

compared to other psychiatric illnesses ,the lowest level was for schizophrenic 

patients. The patients receiving vitamin D supplements achieved considerable 

improvement in their psychosis and in symptom profile. This supports our 

objective of the study that there  was a definite correlation between vitamin D 

levels and schizophrenia and with its symptom  profile. 
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STRENGTH OF THE STUDY  

1.The strength of this study is that all subjects have not received any of the 

antipsychotic treatment, all are drug naive patients.  

2.Comparison with the control group gives appropriate correlation between the 

variables. 

3.Other causes of vitamin D deficiencies  were excluded. 

4.Diagnosis of schizophrenia was based on ICD 10 criteria. 

5.Validated rating scale like  PANSS was used. 

6.Vitamin D measurement was done using more specific method. 

7.Results were  analysed  using appropriate statistical tests. 
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 LIMITATIONS  

1.This is a single centre study which does not reflect vitamin D status of all  

schizophrenic patients. 

2. The sample size for this study is small, hence additional larger studies 

needed to confirm our findings. 

 3.The season during which this study was conducted might have influenced 

our results.  

4.No randomisation was done. 

4.The evaluation of lifestyle activities, including diet, outdoor activity were not 

screened  which might change  other important factors affecting vitamin D 

status. 
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CONCLUSION  

 

The results of the study concluded the following   

 

 Correlation between Vitamin D levels and  schizophrenia was present. 

Vitamin D levels were low in schizophrenic population than control 

population . 

 Correlation between Vitamin D levels and symptom profile of 

schizophrenia was present. 

 Significant correlation was present between positive PANSS score and 

vitamin D levels.  

 Also  Significant correlation was present between total PANSS score 

and vitamin D levels. 

 There is  no correlation between negative PANSS score and vitamin D  

levels. 

 There is  no correlation between  PANSS General psychopathological   

score and vitamin D  levels. 

 

This shows that there is significant correlation between vitamin D levels and 

schizophrenia along with its symptom profile. Hence our study is consistent 

with the hypothesis that, low vitamin D level associated  with schizophrenia.  
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Also our study results shows that vitamin D deficiency is more related to the 

disease symptom profile rather than other factors. 

None of the cases neither controls with deficient vitamin D levels exhibited 

external manifestations or symptoms of  vitamin D deficiency.Hence by 

identifying vitamin D deficiency and by correcting it, will improve the 

symptom profile in schizophrenia and aids in reducing morbidity of the disease. 

From a public health perspective, the chance to prevent  and reduce the 

morbidity  of a serious disorder like schizophrenia via simple, safe, and cheap 

nutritional supplements should be considered very essential .  
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FUTURE DIRECTIONS 

 Our study results also suggest that increased attention should be given to 

vitamin D deficiency in patients with psychiatric disorders. 

 Vitamin D assessment should be included in the set of standard blood 

tests performed in schizophrenic patients.  

 The future scope lies in observing whether the correlation represent a 

causal relationship between vitamin D deficiency and schizophrenia, for 

that more number of  large scale studies are needed.  

 Potential benefits of vitamin D supplementation in multiple forms to 

improve  symptom profile in patients with schizophrenia should be 

further explored in future studies. 
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ANNEXURES 

ANNEXURE – I 

PROFORMA 

Name:              Age:       Gender  

Address:                                       HT:    

Education:                                      WT: 

Rural/Urban:                           

Religion:               

Marital status:     married/unmarried  

Occupation: 

Socioeconomic status:  Lower/Upper lower/ Upper middle/ Lower middle/Upper 

Daily exposure of sunlight : 

Informant:  

Chief complaints: 

Duration of Illness: 

Past history:  

Family history: 

Personal history: 

Substance history : 



General Examination: 

Vitals    PR:                   BP:                    TEMP: 

Systemic Examination: 

CVS:                                          RS: 

PER ABD:                                CNS: 

MSE: 

 

 

  



ANNEXURE - II 

INFORMED CONSENT FORM 

TITLE: 

 CORRELATION BETWEEN VITAMIN D LEVELS AND SCHIZOPHRENIA, 

ITS SYMPTOM PROFILE IN PATIENTS ATTENDING PSYCHIATRIC OPD 

- A CROSS SECTIONAL CASE CONTROL STUDY 

 Name of investigator: 

 Name of Participant : 

Site :   Govt. Mohan Kumaramangalam Medical College, Salem 

                 I                  (name of participant), have read the information in this form 

(or it has been read to me). I was free to ask any questions and they have been 

answered. I am exercising my free power of choice, hereby give my consent to be 

included as a participant in " CORRELATION BETWEEN VITAMIN D LEVELS 

AND SCHIZOPHRENIA ,ITS SYMPTOM PROFILE IN PATIENTS 

ATTENDING PSYCHIATRIC OPD - A CROSS SECTIONAL CASE 

CONTROL STUDY " 

1) I have read and understood this consent form and the information provided to 
me. 

2) I have had the consent document explained to me. 
3) I have been explained about the nature of the study. 
4) I have been explained about my rights and responsibilities by the 

investigator. 
5) I have informed the investigator of all the treatments I am taking or have 

taken in the past, including any native (alternative) treatments. 
6) I am aware of the fact that I can opt out of the study at any time without 

having to give any reason and this will not affect my future treatment in the 
hospital. 



7) I hereby give permission to the investigators to release the information 
obtained from me as a result of participation in this study to the regulatory 
authorities, Government agencies, and ethics committee. I understand that 
they may inspect my original records. 

8) I understand that my identity will be kept confidential if my data are publicly 
presented. 

9) I have had my questions answered to my satisfaction. 
10) I consent voluntarily to participate as a participant in the research study. 

 

I am aware, that I can opt out of the study, I should contact the investigators. By 

signing this consent from, I attest that the information given in this document has 

been clearly explained to me and understood by me. I will be given a copy of this 

consent document. 

For adult participants 

Name and signature / thumb impression of the participant (or legal representative if 

participant is incompetent): 

(Name)            (Signature)            Date:                         

Name and signature of impartial witness (required for illiterate patients): 

(Name)            (Signature)            Date:         

Address and contact number of the impartial witness:           

Name and signature of the investigator or his representative obtaining consent: 

Name)            (Signature)            Date:         

 

 



ANNEXURE - III 

POSITIVE AND NEGATIVE SYNDROME SCALE (PANSS) 

             ITEMS 1 2 3 4 5 6 7 

POSITIVE SCALES  
1. Delusion 
2. Conceptual disorganisation  
3. Hallucinatory behaviour  
4. Excitement 
5. Grandiosity 
6. Suspiciousness/persecution  
7. Hostility 

 

       

NEGATIVE SCALES  
8. Blunted affect 
9. Emotional withdrawal  
10. Poor rapport Passive/apathetic 
11. social withdrawal 
12. Difficulty in abstract thinking 
13. Lack of spontaneity & flow of 

conversation  
14. Stereotyped thinking 

       

GENERAL PSYCHOPATHOLOGY 
SCALE 

 

15. Somatic concern  
16. Anxiety   
17. Guilt feelings  
18. Tension  
19. Mannerisms & posturing 
20. Depression  
21. Motor retardation  
22. Uncooperativeness   
23. Unusual thought content  
24. Disorientation  
25. Poor attention 
26. Lack of judgement & insight  
27. Disturbance of volition  
28. Poor impulse control  
29. Preoccupation  
30. Active social avoidance 

       

 

  



 

 

 



 

 

 

 

 



KEY TO THE MASTER SHEET 

GENDER 

1 = Male 

2 = Female 

EDUCATION 

1 = Illiterate 

2 = Primary 

3 = Secondary 

4 = Graduate 

OCCUPATION 

1 = Unemployed 

2 = Unskilled 

3 = Semiskilled 

4 = Skilled 

MARITAL STATUS 

1 = Married 

2 = Unmarried 

3 = separated  

FAMILY HISTORY 

1 = Yes 

2 = No 

SOCIO ECONOMIC STATUS 

1 = Upper 

2 = Upper middle 

3 = Lower middle 

4 = Upper lower 

5 = Lower       

  



ANNEXURE V 

 

FUNCTIONS OF VITAMIN- D IN BRAIN 

 

 

                                                                                                                                                       


