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Abstract:
Schizophrenia is a psychological disease which is associated with significant disability, cognitive impairment and affects the overall working capacity of the individual. The cognitive impairment in Schizophrenics ranges from mild to severe. Auditory event related potential is considered as a valid tool to be used as a biomarker in Schizophrenia. Hence the present study aimed to study and compare the cognitive function in Schizophrenia and normal individuals. Further the prevalence of Basal metabolic rate (BMI) among Schizophrenic patients and its association with the latency and amplitude of the p300 wave forms was also correlated.p300 event related potential was done for 60 individuals, out of which 30 were Schizophrenic patients and 30 were normal controls. The BMI and the cognition p300 were compared between the Schizophrenic group and the normal control group. p<0.05 was considered to be statistically significant. The latency of p300 was significantly (p<0.01) prolonged (316.48±16.48 in Schizophrenia and 305.44±19.21 in controls) and the amplitude was significantly (p<0.014) shorter (3.01±0.59 in Schizophrenics and 3.54±1.15 in controls) in Schizophrenic group as compared to normal control group.BMI was also found to be higher (25.32±2.97 in Schizophrenia and 23.92±3.19 in controls) and was statistically significant (p<0.041). The BMI showed a positive correlation with the latency of p300 and a negative correlation with the amplitude of p300 in Schizophrenic patients and was statistically significant.(<0.001) Cognitive impairment can be detected much early during the prodromal period in Schizophrenics and appropriate treatment modalities can be planned. Keeping the BMI under normal range would also help to provide a healthy life for the Schizophrenic patients.
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Introduction:
According to the World health organization, almost 20 million people are affected by Schizophrenia. It occurs quite early among men and is found to be associated with significant disability and affects the overall educational and working capacity of the individual.[1] Its highly pertinent that India has to talk about mental disorders.[2] Almost one in every six Indians need some form of mental health help.[3] Schizophrenia is considered as one of the mental disorders wherein there is a genetic predisposition and they exhibit a disturbance in processing the environmental information  especially in identifying and responding to any type of stimuli.[4] Schizophrenics generally suffer from cognitive impairment that can range from moderate to severe degree more so in the domains of attention, memory, verbal skills, speed at which they process information and their executive capability.[5,6] The cognitive impairment in Schizophrenics may be a pathophysiological feature of the disease itself, which are found to exist in first episode patients and also in first degree relatives.[7,8] Event related potentials (ERP) are considered as examples of biological traits which are characteristics that are heritable and are also electrophysiological trait marker for diagnosing Schizophrenia.[9] association of obesity with Schizophrenia is found to be 50% in Schizophrenic population.[10,11] The causation is of multifactorial in nature. The drugs used to treat Schizophrenia have the propensity for weight gain and can also cause other metabolic disturbances. Certain drugs like Olanzapine, Clozapine have shown almost 5 times increase in predisposition to metabolic disorders in just 3 years of treatment.[12] Patients with Schizophernia have unhealthy diet and poor life style because of the nature of the disease itself as well as their poor socioeconomic status, lower educational level, inadequate physical activity add on to the manifestation of obesity.[13] Obesity was found to be associated with impairment of neural activity while processing sensory and cognitive information. [14] Hence this study was undertaken to evaluate the association of obesity with p300 in Schizophrenics.
Materials and Methods:
This study was a hospital based cross sectional study conducted in research lab of department of Physiology, at Sri Manakula Vinayagar medical college and hospital, Pondicherry, India. Patients attending the Psychiatry outpatient department and who were diagnosed as Schizophrenics according to the ICD-10 DCR were taken up for the study. The sample size was calculated as 50, (25 in each group) based on open Epi software, version 3.01 with relative precision of 20% and a confidence interval of 95%. Schizophrenic patients who satisfy the inclusion criteria and willing to participate were included in the study after getting informed consent.Inclusion criteria: 1) Patients fulfilling the diagnostic criteria in ICD-10 DCR for Schizophrenia 2) adults of both sex and of age group (20- 60years) 3) patient who consent to participate in the study.Exclusion criteria:1) Patient with acute exacerbation of Schizophrenia.2) Patients with any other coexisting psychiatric illness.3) Patient with any other co-morbid medical or surgical illness. 3) Unable to cooperate to undergo the study.
Methodology and data collection:
The study was started after obtaining approval from the Instituitional Ethical Committee. 
1) The subjects were divided into two groups: control (n=25) and Schizophrenics (n=25). All the patients attending the OP/IP of the Department of Psychiatry will be evaluated for symptoms of Schizophrenia depending on their complaints for the study group and healthy individuals , not having any co morbidities and not on any medications, were included in the control group. 
2) Patients were diagnosed as Schizophrenia based on fulfilling the diagnostic criteria in ICD-10 DCR.
3) Participants willing to participate in the study were taken up after obtaining the informed consent.
4) The basic anthropometric measurements like Height, Weight and Waist circumference were                             measured and Body mass index was calculated for all the participants. A detailed medical history and physical examination was done.
5) The cognitive status of the patient was assessed using event related potential (Auditory component)  p300 wave recording. After placing the electrodes in the appropriate positions, an auditory stimulus will be given through a headphone. A continuous low intensity sound will be heard, which the subject have to listen. Meanwhile, intermittently a high pitched sound will occur at irregular time interval, which the subject has to count mentally in order to stay alert during the test. A baseline cognition assessment using P300 test will be done at rest.
Recording P300:
The procedure of recording p300 was explained verbally to the subjects. Using the auditory component of the Oddball paradigm, P300 was recorded, in which two different tones was given through a headphone and the subject is made to hear them- one is a low intensity frequent tone of 1KHz, and the other is a high pitched, rare tone of 2KHz. The tone will be heard at random intervals and occur at frequencies of 80% and 20% respectively. The subjects were asked to listen the rare type of tone and mentally count them. 300 stimuli were given at the rate of 1 stimuli/s. The resultant bioelectrical signals are picked by the scalp electrodes which are placed according to the 10-20 international system of electrode placement.The skin to electrode impedance must be kept as low as 5 KOhms by cleaning the skin thoroughly. The active electrode were at kept at the vertex(Cz) , the ground electrode is placed over the forehead (Fz) and two reference electrodes are placed over both the right and left mastoid processes and named as A1 and A2 respectively.[15]
4. Subjects must be kept alert and count the high pitched rare stimuli mentally. These signals were then recorded on the screen of EMG EP MKII equipment (Electromyography, Evoked potential machine, MK II model, Recorders and Medicare System Private Ltd., Chandigarh, India). The average of two recordings was taken up for the final measurement. The latency and amplitude of the P300 wave for the rare stimuli was considered for analysis. P300 wave amplitude was then measured taking the peak amplitude between 250-500 ms, post the stimulus. The time period between the stimulus onset and the peak amplitude was taken for the P300 latency. Basal recording of P300 was done for both the control and the study group.  The delayed cognitive functioning will be assessed by the prolonged latency of the P300 wave in the Schizophrenics. The delay in the latency of occurrence of the P300 waves in Schizophrenics when compared with the healthy normal controls was taken as the value to assess the cognitive performance of the subjects. 
Statistical analysis:
Data entry and statistical analysis were performed using Microsoft Excel and SPSS version 16 respectively. (SPSS, Inc, Chicago, IL, USA). The mean and standard deviation were calculated. Student’s unpaired t-test was used to assess the difference between means. A p value <0.05 was taken as statistically significant. The association between obesity and cognition (p300) was done using Pearson’s correlation analysis.







Results:
Table 1: P300 values and BMI of Schizophrenic patients and controls
	
	Group 1
(n=30)
	Group  2
(n=30)
	P value


	Latency (ms)
	305.44±19.21
	316.48±16.48
	0.01*

	Amplitude (v)
	3.54±1.15
	3.01±0.59
	0.014*

	BMI
	23.92±3.19
	25.32±2.97
	0.041*


Values expressed as mean ± SD; Latency in ms and amplitude in V 
*p-Value less than 0.05 is considered as statistically significant.
**p-Value less than 0.001 is considered as statistically highly significant

Table 2: Pearson correlation between BMI and p300
Association between p300 (Latency and Amplitude) with BMI and FCT
	 
	Latency (ms)

	Amplitude(v)


	
	r
	P
	r
	p

	BMI
	0.66
	<0.001**
	-0.53
	<0.001**

	FCT
	-0.55
	<0.001**
	0.59
	<0.001**


 **p<0.001 is statistically highly significant

Totally 60 patients were enrolled in the study.30 normal (control) individuals and 30 young Schizophrenic patients. It was seen in table 1 that the Latency of p300 waves was more in Schizophrenic patients 316.48±16.48. In normal individuals the latency of p300 waves was less 305.44±19.21 and the p value <0.01*. It was also noticed that the amplitude of the p300 waves were shorter in Schizophrenic patients 3.01±0.59 as compared to their normal counterparts 3.54±1.15. This difference was found to be statistically significant with p<0.014*.
Overweight and obesity was more prevalent among the Schizophrenic patients 25.32±2.97, while the normal group had a relatively lower average BMI 23.92±3.19 with many controls being normal weight. The p value was p<0.041* and was statistically significant.
[image: ]
Figure 1. P300 Wave form for frequent and rare stimuli from a Schizophrenic patient

Table 2 shows the association between the latency and amplitude of p300 waves with obesity. There was a positive correlation between obesity and latency of p300 waves. The more prolonged the latency, the more was the BMI. In Schizophrenics the latency was longer and the BMI was also higher. The p value was <0.001** and was found to be statistically highly significant. There was found to be a negative correlation between the BMI and the amplitude of p300 waves. The lower the amplitude the more the BMI. In Schizophrenic patients the amplitude of the p300 waves were lower while the BMI was higher. This association was also found to be statistically significant with a p value of <0.001**.

Discussion:
Auditory event related potential is accepted as a valid tool in assessing the cognitive function of an individual. This electrophysiological test is getting growing importance in recent times as it has been proved that even mild cognitive impairment actually induces changes in the latency as well as amplitude of p300 wave.[16] Schizophrenia is known to be associated with cognitive impairment which is one of the key features.[17] It is observed that the cognitive impairment starts much before the onset of Schizophrenia and almost 98% of Schizophrenic patients showed some form of cognitive impairment ranging from mild to severe.[18]
Evidence suggests that reduced amplitude of p300 wave is most striking feature in Schizophrenia patients. P300 is also considered as an important biomarker in schizophrenia where in changes are very obvious during the transition phase from schizophrenic prodromal period to actual psychosis development.[19]
In our study, the latency of the p300 waves were prolonged and the amplitude of the p300 waves were shorter in Schizophrenic patients. In the normal control group, the latencies were shorter and the amplitudes were higher. The Schizophrenia patients were found to be obese as compared with the control group. Further it was also observed that the association of BMI with Schizophrenia had a positive correlation, wherein the longer the latency, the higher was the BMI. 
Similar results were noted in a by Turetsky et al, showed that the amplitude of p300 wave can be used as a predictive biomarker for predictive risk and also used for treatment studies.[19] Reduced amplitude and prolonged latency of p300 waves are noted as robust biological findings in schizophrenia in studies by Roth et al.[20] In yet another study by Georg Winterer et al, it was showed that there was significant reduction in the amplitude component of the temporoparietal p300 wave.[21] Jeon et al, demonstrated that there was significant increase in latency and shortening of amplitude of p300 waves in Schizophrenic patients as compared to the normal control group.[22] Alain et al, and Korostenskaja et al, demonstrated negative results with p300 and schizophrenia.[23,24].
DE Hert et al, and Coodin et al in their study showed that the prevalence of obesity among the Schizophrenic patients was higher as compared with the general population.[25,26] Annamali et al, showed that almost 50% of Schizophrenic patients were obese. [27] Tascilar et al showed that obesity caused cognitive impairment and decreased neurological activity along with prolonged latency and short amplitude of p300 waveform.[28]
In our study, it was demonstrated that the Latency was prolonged and amplitude was shortened in Schizophrenic patients and BMI was also higher among the Schizophrenic group as compared with the normal control group. There was a positive correlation between BMI and latency of p300 using Pearson correlation test. Longer the latency, higher the BMI. There was a negative correlation between the amplitude of p300 and BMI. The shorter the amplitude the higher the BMI among the Schizophrenic patients proving that obesity is more prevalent in the Schizophrenic patients and also shows statistically significant correlation with p300 in Schizophrenia. 
Conclusion:
Normal cognitive functioning is essential for any person to understand the disease process and also to adhere to the treatment. In Schizophrenia there is cognitive impairment seen much before the onset of the disease. Obesity is also double the prevalence in Schizophrenia than in the general population. Auditory event related potential p300 can be used as a valid biomarker in early diagnosis of Schizophrenia.  The early identification of cognitive impairment by p300 test and appropriate treatment modalities can go a long way in the prognosis of the Schizophrenic patients.ERP can be hence used as a method of research in the neuropsychiatric field and it has a promising future.[29]
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