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ABSTRACT--The burden of mental disorders with onset in childhood and adolescence decreased by varying
degrees for the individual disorders, and this decrease was generally smaller in the less developed states than in the
more developed states. The increase in the burden of depressive disorders, anxiety disorders, Panic disorders, Social
phobia, and bipolar disorder was driven by the ageing of the population because age-standardisation nullified this
increase. To study the levels of, sodium, potassium and calcium in psychiatric disorders.The present study includes
total 100 subjects were selected for study. Out of which 50 were age and sex matched normal healthy control, 50
were suffered from psychiatric disorders. Blood sample were collected, and Electrolyte levels were measured by
electrolyte analyzer, as electrolyte analyzer has different electrodes, specific for different ions of interest. Each
electrode has an ion selective membrane that undergoes a specific reaction with the corresponding ions contained
in the sample being analyzed.In our study the mean sodium levels in cases as 131.52+2.099 and in controls it was
137.98+6.06 (P<0.0001), this was statistically significant. Mean calcium and Potassium levels in cases were
13.30£3.35 and 3.35+0.23, while in controls it was 9.44+4.40 and 3.78+0.71 respectively. These results were also
found to be statistically significant.The present study showed the levels of Na, K are decreased, and Ca
concentration was increased found in psychiatric patients. Hyponatremia, hypokalemia, hypercalcaemia are clinical
conditions which were present in patients of psychiatric disorders. Present study concludes that Careful evaluation
of the patient will be helpful in Correction of underlying electrolyte abnormality which may improve the psychiatric
symptoms and helpful for clinician for further treatment.
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I.  INTRODUCTION

In India, one among every seven people suffering from mental disorder, ranging from mild to severe. Major

depressive disorder is accompanied by inglorious and loss of interest or happiness or addiction of internet in day
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to day activities that adversely affect a person’s both professional and personal life [1, 2]. Disorders of alcohol use
pose a heavy strain on healthcare systems in many ways, both direct and indirect. Screening and quick interventions
by trained healthcare practitioners at the general hospital will identify risky drinking before serious harm happens
which will play a major role in reducing the total burden on healthcare facilities. [3] Female sex and being the
spouse are strongly linked to the incidence psychological distress. Psychological distress is generally demonstrated
by somatic and depressive symptoms which may help to recognize survivors at risk early. [4]

A small proportion (12.5 percent) of male patients attending a primary care centre in Gujarat had depression
and a greater number (22.1 percent) had positive screening with PHQ-9. Depression has been substantially linked
with self-reported financial stress and life stressors.[5]

Depression gives the extensive burden on an individual’s life and vast efforts have been made to explore the
biological mechanisms of it [6]. Major depression has been considered as a multifactorial disorder with genetic,
neurological, and environmental factors contributing to overall risk. However, the mechanisms of these risk factors
are still unknown [7]. In the world in 2017, mental disorders were the second leading cause of disease burden
lived with disability (YLDs) and the sixth leading cause of disability-adjusted life-years (DALYS), it is major
serious challenge to health systems, particularly for low-income and middle-income countries.[8]

Mental health is being recognised as one of the priority areas in health policies around the world and has also
been included in the Sustainable Development Goals.[9] Nutritional deficiencies, resulting from insufficient intake
or absorption of nutrients critical to human health, are now a recognized risk factor for psychiatric disorders.[10]
Trace elements (TE) play a versatile role in the biological system ranging from regulating metabolic reactions to
acting as antioxidants [11]. Several studies have suggested that alterations of these elements in serum levels are
linked with the etiology and pathophysiology of many mental disorders [12-14], including major depression [15].
Calcium (Ca) is play important role in activation of different enzymes and in neuromuscular excitability. Low Ca
level in the blood serum causes fragility of hair and nails and can also lead to mood disorders and depression [16].
Thus, the deficiency of this mineral in the human body is linked with several chronic diseases [17]

Sodium abnormalities are seen in various psychiatric conditions like eating disorders, psychotic illnesses, and
certain substance use disorders. Hyponatremia including drug side effects in patients of psychiatric illnesses, can
cause or worsen psychiatric conditions and may lead to medical comorbidities. The possibility that abnormalities
in Na or K metabolism might lead to altered neuronal excitability and might manifest clinically as disturbed
behaviour and studies indicated that Na retention occurred during depression [18]. Studies have found that residual
there was an increase in sodium in major depression and was even more abnormal in mania and sodium levels
returned to normal after recovery [19].

Hypokalemia is a clinically important condition in psychiatric conditions. Compared to the general
population, the prevalence of hypokalemia (20%) in acute psychiatric patients is very high, also hypokalemia may
present with disorientation, memory impairment, and confusion. Hypokalemia may mimic neurovegetative
symptoms, such as weakness, fatigue, lethargy, apathy, and depressed mood [20]. Headache, irritability,

nervousness, paraesthesia’s, visual disturbance are also seen in hypokalemia [21].
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AIM AND OBJECTIVE

AIM

To study the levels of calcium, sodium and potassium in psychiatric disorders.

OBJECTIVE

To correlate the levels of calcium, sodium and potassium between psychiatric patients and healthy controls
(age matched) attending AVBRH Wardha and SMHRC Nagpur.

IV. MATERIAL AND METHOD

The present Study was carried out in the Department of Biochemistry and Dept. of Psychiatrics at Datta
Meghe Medical College, Shalinitai Meghe Hospital &Research Centre, Nagpur in collaboration with Jawaharlal
Nehru Medical College and AVBRH (Datta Meghe Institute of Medical Sciences), Sawangi (Meghe) Wardha
Mabharashtra.

Total 100 subjects were selected for study. Out of which 50 were age and sex matched normal healthy control,
50 were suffered from psychiatric disorders.

Informed consent was taken from all participants included in the study.

Sample Collection:
Blood sample were collected, and Electrolyte levels were measured by electrolyte analyzer, as electrolyte
analyzer has different electrodes, specific for different ions of interest. Each electrode has an ion selective

membrane that undergoes a specific reaction with the corresponding ions contained in the sample being analyzed.

Biochemical Investigations:

Parameters were assessed immediately using following method:

Plain vials were used for the estimating of serum minerals (Na*, K*, Mg* and ca2*). Serum sodium and
potassium were measured by UV spectrometer using enzymatic method.[22] Calcium was estimated using atomic

absorption spectrophotometry. [23]

Inclusion Criteria:
e Anxiety disorders
e Panic disorders
e  Social phobia
e  Depression

e Bipolar disorders

Statistical Analysis
All estimated results were expressed as mean+SD. Mean values will be assessed for significance by paired

student—t test. A statistical analysis will be performed using the Statistical Package for the Social Science program
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(SPSS, 24.0). Frequencies and percentages will be used for the categorical measures. Probability values p < 0.05

will be considered statistically significant.

Ethical Consideration:

Informed and written consent (Marathi and English) was taken from each subject before collecting data and
blood sample. Only those individuals, who volunteer to participate in the study, was included and the data was
kept confidential.

The study will not impose any burden on the subjects and the Institute; therefore, the study is ethically

justified. The proposed study was undertaken after approval by Institutional Ethical Committee.

V. OBSERVATION AND RESULTS

Table 1: Correlation of Minerals levels between cases and control.

Minerals Cases Controls t-value p-value
Mean = SD (n=50) | Mean = SD (n=50)
mEq/Il mEg/I
Sodium 131.52+2.099 137.98+6.06 7.123 0.0001
Calcium 13.30£3.35 9.44+4.40 -4.936 0.0001
Potassium 3.35+0.23 3.78+0.71 4.074 0.0001

Table No. 1 depicts, mean sodium levels in cases as 131.52+2.099 and in controls it was 137.98+6.06
(P<0.0001), this was statistically significant. Mean calcium and Potassium levels in cases were 13.30+£3.35 and
3.35+0.23, while in controls it was 9.44+4.40 and 3.78+0.71 respectively. These results were also found to be

statistically significant.
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Figure 1: A scatter graph showing the levels of Sodium in psychiatric patients and healthy controls.

Scatterplot no. 1 shows a positive, association between psychiatric cases and sodium levels
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Figure 2: A scatter graph showing the levels of Calcium in psychiatric patients and healthy controls.

Scatterplot no. 2 shows positive, association between psychiatric cases and calcium levels
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Figure 3: A scatter graph showing the levels of potassium in psychiatric patients and healthy controls.
Scatterplot no. 3 shows a positive, association between psychiatric cases and potassium levels.

VI. DISCUSSION

The proportional contribution of mental disorders to the total disease burden in India almost doubled from
1990 to 2017 [24]. Among the mental disorders that manifest predominantly during adulthood, the highest disease
burden in India was caused by depressive and anxiety disorders, followed by schizophrenia and bipolar disorder
[25]. Among the mental disorders that have their onset predominantly during childhood and adolescence, the
highest disease burden was caused by IDID, followed by conduct disorder and autism spectrum disorders.

In this study mean Ca levels in cases was 13.30+3.35, while in controls it was 9.44+4.40. This was found to
be statistically significant. Brown et al [26] observed that hypercalcemia may be due to higher concentrations of
calcium in the extra-neuronal environment, which triggers calcium influx into the neurons. Which in turn causes
depolarization and release of the neurotransmitters into the synaptic cleft, which is manifested by various
psychiatric symptoms including psychosis.

In contrast to our study Gitlin D observed that Hypokalemia is an identifiable, clinically important but often
overlooked condition in psychiatric patients. Compared to the general population, the prevalence of hypokalemia

(20%) in acute psychiatric patients is surprisingly high [27]. Hypokalemia can cause a wide range of clinical
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manifestations, such as muscle weakness and are flexes paralysis. Cardiac manifestations include arrhythmia and
EKG changes. Neuropsychiatrically, hypokalemia may present with memory impairment, disorientation, and
confusion. Hypokalemia may mimic neurovegetative symptoms, such as weakness, lethargy, apathy, fatigue, and
depressed mood. Additionally, hypokalemia can mimic anxiety reactions, such as headache, irritability,
nervousness, paraesthesia’s, visual disturbances, and muscle discomfort.[28]

Our study shows that mean sodium levels in psychiatric cases as 131.52+2.099 and in controls it was
137.98+6.06 mEg/l (P<0.0001), this was statistically significant. Hyponatremia represents an abnormal ratio of
total body sodium to water and is commonly defined as a plasma sodium concentration less than 135 mEg/L. Signs
and symptoms of Hyponatremia generally do not appear until the serum sodium concentration falls below 130
mmol/L. Once the serum sodium falls below 125 mmol/L, neuropsychiatric symptoms predominate [29-30]. The
clinical manifestations of hyponatremia are largely due to osmotic swelling of brain cells, resulting in neurologic
and systemic symptoms mainly Lethargy, Restlessness, Disorientation, Headaches, Behavioral changes, Muscular
weakness, Confusion, irritability, Drowsiness, Seizures, Irritability, Psychotic and Manic behaviour [31-32].

Siegel AJ observed that polydipsia may lead to hyponatremia in patients suffering from schizophrenia, due to
reduced osmotic threshold for the release of arginine vasopressin (AVP) and by a defect in the osmoregulation of
thirst. [33]

Lam MH-B et al observed that hypokalemia is an identifiable, clinically important but often overlooked
condition in psychiatric cases. Compared to the general population, the prevalence of hypokalemia which is 20%
in acute psychiatric patients is surprisingly high.[34] In our study mean Potassium levels in psychiatric cases were
3.35+0.23, while in controls it was 3.78+0.71. These results were found to be statistically significant.
Neuropsychiatrically, hypokalemia may corelate with memory impairment, disorientation, and confusion and
neurovegetative symptoms of hypokalemia weakness, lethargy, apathy, fatigue, and depressed mood. [20]

There was a varying degree of heterogeneity between the states of India in the DALY rates for individual
mental disorders in 2017. On one hand, the population-level burden of depressive disorders, anxiety disorders,
schizophrenia, bipolar disorder, and eating disorders increased in India between 1990 and 2017, with the increase
being generally higher in the more developed states than in the less developed states [35].

On the other hand, the population level burden of mental disorders with onset in childhood and adolescence
decreased by varying degrees for the individual disorders, and this decrease was generally smaller in the less
developed states than in the more developed states. The increase in the burden of depressive disorders, anxiety
disorders, Panic disorders, Social phobia, and bipolar disorder was driven by the ageing of the population because
age-standardisation nullified this increase.

The decrease in IDID could partly be attributed to the implementation of laws to reduce lead contamination
in the country, [36] though this decrease was smaller in the less developed states than in the more developed ones.
The increase in the burden of eating disorders could be related to several factors, including increasing exposure in

India to global body-image trends. [37-38]
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CONCLUSION

Electrolytes plays a major role in psychiatric disorder. In the present study showed the levels of Na, K are
decreased, and Ca concentration was increased found in psychiatric patients. Hyponatremia, hypokalemia,
hypercalcaemia are clinical conditions which were present in patients of psychiatric disorders. Present study
concludes that Careful evaluation of the patient will be helpful in Correction of underlying electrolyte abnormality
which may improve the psychiatric symptoms and helpful for clinician for further treatment. Patients may be
treated for depression but if OSA cause the underlying symptoms and apnoea is not treated then depressive
symptoms may remain. They can be treating someone with antidepressants when what we can really do is treat

their sleep disorder, which in turn may restore their normal mood. [39]

REFERENCES

1. Wakefield JC, Schmitz MF, First MB, Horwitz AV. Extending the bereavement exclusion for major
depression to other losses: evidence from the National Comorbidity Survey. Arch Gen Psychiatry. 2007;
64:433-40.

2. Sachin Ratan Gedama, Imran Ali Shivji, Arvind Goyal, Lipsy Modi, Santanu Ghosh. Comparison of
internet addiction, pattern and psychopathology between medical and dental students. Asian Journal of
Psychiatry; Volume 22, August 2016, Pages 105-110.

3. Tejas V. Patel, Mehul J. Brahmbhatt, Ganpat K. Vankar. Prevalence of alcohol use disorders in hospitalised
male patients. Archives of Psychiatry and Psychotherapy, 2018; 4: 47-55.

4. Manik Changoji Bhise and Prakash Balkrushna Behere. A case—control study of psychological distress in
survivors of farmers' suicides in Wardha District in central India. Indian J Psychiatry. 2016 Apr-Jun; 58(2):
147-151.

5. Sutanaya Pal, Rajat M. Oswal, Ganpat K. Vankar. Recognition of major depressive disorder and its
correlates among adult male patients in primary care. Archives of Psychiatry and Psychotherapy, 2018; 3:
55-62.

6. Hsu KJ, Young-Wolff KC, Kendler KS, Halberstadt LJ, Prescott CA. Neuropsychological deficits in major
depression reflect genetic/familial risk more than clinical history: a monozygotic discordant twin-pair
study. Psychiatry Res. 2014; 215:87-94.

7.  Wilson S, Vaidyanathan U, Miller MB, McGue M, lacono WG. Premorbid risk factors for major
depressive disorder: are they associated with early onset and recurrent course? Dev Psychopathol. 2014;
26:1477-93.

8. Institute of Health Metrics and Evaluation. GBD compare data  visualisation.
https://vizhub.healthdata.org/gbd-compare/ (accessed July 24, 2019).

9. Kyu HH, Abate D, Abate KH, et al. Global, regional, and national disability-adjusted life-years (DALYS)
for 359 diseases and injuries and healthy life expectancy (HALE) for 195 countries and territories, 1990-
2017: a systematic analysis for the Global Burden of Disease Study 2017. Lancet 2018; 392: 1859-922.

10. SarrisJ, Logan AC, Akbaraly TN, et al. International Society for Nutritional Psychiatry Research consensus

position statement: nutritional medicine in modern psychiatry. World Psychiatry. 2015; 14:370-371.

Received: 02 Jan 2020 | Revised: 12 Feb 2020 | Accepted: 17 Mar 2020 5974


https://www.ncbi.nlm.nih.gov/pubmed/?term=Bhise%20MC%5BAuthor%5D&cauthor=true&cauthor_uid=27385846
https://www.ncbi.nlm.nih.gov/pubmed/?term=Behere%20PB%5BAuthor%5D&cauthor=true&cauthor_uid=27385846
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4919957/

International Journal of Psychosocial Rehabilitation, Vol. 24, Issue 06, 2020
ISSN: 1475-7192

11.

12.

13.

14.

15.

16.

17.

18.

19.
20.

21
22.

23.

24.

25.

26.

217.

28.
29.

30.

Jacka FN, Pasco JA, Mykletun A, et al. Association of Western and traditional diets with depression and
anxiety in women. Am J Psychiatry. 2010; 167:305-311.

Shohag H, Ullah A, Qusar S, Rahman M, Hasnat A. Alterations of serum zinc, copper, manganese, iron,
calcium, and magnesium concentrations and the complexity of interelement relations in patients with
obsessive-compulsive disorder. Biol Trace Elem Res. 2012; 148:275-80.

Mustak MS, Rao TS, Shanmugavelu P, Sundar NM, Menon RB, Rao RV, et al. Assessment of serum macro
and trace element homeostasis and the complexity of inter-element relations in bipolar mood disorders.
Clin Chim Acta. 2008; 394:47-53.

Nahar Z, Azad MA, Rahman MA, Rahman MA, Bari W, Islam SN, et al. Comparative analysis of serum
manganese, zinc, calcium, copper and magnesium level in panic disorder patients. Biol Trace Elem Res.
2010; 133:284-90.

Fukushima T, Tan X, Luo Y, Kanda H. Relationship between blood levels of heavy metals and Parkinson's
disease in China. Neuroepidemiology. 2010; 34:18-24.

Blazewicz A, Liao KY, Liao HH, et al. Alterations of hair and nail content of selected trace elements in
nonoccupationally exposed patients with chronic depression from different geographical regions. Biomed
Res Int. 2017; 2017:3178784.

Jung KI, Ock SM, Chung JH, et al. Associations of serum Ca and Mg levels with mental health in adult
women without psychiatric disorders. Biol Trace Elem Res. 2010; 133:153-61.

Leslie Baer, Stanley R. Platman, Ronald R. Fieve, The Role of Electrolytes in Affective Disorders Sodium,
Potassium, and Lithium lons. Arch Gen Psychiatry. 1970;22(2):108-113.

Shaw DM. Mineral metabolism, mania, and melancholia. Br Med J. 1966; 2:262:7.

Gitlin D: Hypokalemia and Hypomagnesemia, in Handbook of Medicine in Psychiatry. Edited by Manu
P,Suarez RE,Barnett BJ. Washington, DC, American Psychiatric Publishing, 2006.

Mitchell W, Feldman F: Neuropsychiatric aspects of hypokalemia. Can Med Assoc J 1968; 98:49-51.
Mazzachi R D, Mazzachi B C, Berry M N: Sodium and potassium determination by enzyme activation.
Eur. J. Clin. Chem. Clin. Biochem. Vol. 32, 1994:709-717

Thin C G, Thompson PA. Estimation of magnesium and urine by atomic absorption spectrophotometry. J
Clin Pathol. 1967 May; 20(3): 280-282

Szkup M, Jurczak A, Brodowska A, et al. Analysis of relations between the level of mg, Zn, ca, cu, and Fe
and depressiveness in postmenopausal women. Biol Trace Elem Res. 2017; 176:56-63.

Lam MH-B, Chau SW-H, Wing Y-K: High prevalence of hypokalemia in acute psychiatric inpatients. Gen
Hosp Psychiatry 2009; 31:262-265.

Brown SW, Vyas BV, Spiegel DR. Mania in a case of hyperparathyroidism. Psychosomatics. 2007 May-
Jun; 48(3):265-8.

Gitlin D: Hypokalemia and Hypomagnesemia, in Handbook of Medicine in Psychiatry. Edited by Manu
P, Suarez RE, and Barnett BJ. Washington, DC, American Psychiatric Publishing, 2006

Mitchell W, Feldman F: Neuropsychiatric aspects of hypokalemia. Can Med Assoc J 1968; 98:49-51.
Dundas B, Harris M, Narasimhan M. Psychogenic polydipsia review: Etiology, differential and treatment.
Current Psychiatry Reports (2007)9: 236-241.

Levinsky NG. Fluids and electrolytes. In: Isselbacher K, Braunwald E (eds.), Harrison’s Principles of
Internal Medicine. McGraw-Hill, New York (1994).

Received: 02 Jan 2020 | Revised: 12 Feb 2020 | Accepted: 17 Mar 2020 5975


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC473487/?page=2
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC473487/?page=2

International Journal of Psychosocial Rehabilitation, Vol. 24, Issue 06, 2020
ISSN: 1475-7192

31
32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

Kumar S, Berl T Sodium. Lancet (1998); 352: 220-228.

Arieff Al, Llach F, Massry SG. Neurological manifestations and morbidity of hyponatremia: correlation
with brain water and electrolytes. Medicine (Baltimore) 1976; 55: 121-129.

Siegel AJ. Hyponatremia in psychiatric patients: update on evaluation and management. Harv Rev
Psychiatry. 2008;16(1):13-24.

Lam MH-B, Chau SW-H, Wing Y-K: High prevalence of hypokalemia in acute psychiatric inpatients. Gen
Hosp Psychiatry 2009; 31:262—265.

Ministry of Environment, Forest and Climate Change, Government of India. Regulation of lead contents in
household and decorative paints rules 2016.

Ministry of Environment and Forests, Government of India. The batteries (management and handling)
rules, 2001. 2001

Stgving RK, Andries A, Brixen K, Bilenberg N, Herder K. Gender differences in outcome of eating
disorders: a retrospective cohort study. Psychiatry Res 2011; 186: 362—-66.

Blodgett Salafia EH, Jones ME, Haugen EC, Schaefer MK. Perceptions of the causes of eating disorders:
a comparison of individuals with and without eating disorders. J Eat Disord 2015; 3: 32-36.

Ravi Gupta, Sourav Das, Kishore Gujar, K K Mishra, Navendu Gaur, and Abdul Majid. Clinical Practice
Guidelines for Sleep Disorders. Indian J Psychiatry. 2017 Jan; 59(Suppl 1): S116-S138.

Mathew, D. (2019). Yoga: An universal integrator and a potential tool for preventive health- an overview.
International Journal of Advanced Science and Technology, 28(20), 861-864. Retrieved from
WWW.SCOpUS.com

Garg, A., & Negi, A. (2019). Multi operator based affine transformation function for fractal image
generation with minimal distortion. International Journal of Advanced Science and Technology, 28(20),
1223-1238. Retrieved from www.scopus.com

Kingsly, A. A. S., & Mahil, J. (2019). Effective approach of learning based classifiers for skin cancer
diagnosis from dermoscopy images. International Journal of Advanced Science and Technology, 28(20),
1016-1026. Retrieved from www.scopus.com

Sengupta, J., & Hemalatha, K. L. (2019). Automated inception network based cardiac image segmentation
analysis. International Journal of Advanced Science and Technology, 28(20), 953-962. Retrieved from

WWW.SCOopus.com

Received: 02 Jan 2020 | Revised: 12 Feb 2020 | Accepted: 17 Mar 2020 5976


https://www.ncbi.nlm.nih.gov/pubmed/?term=Gupta%20R%5BAuthor%5D&cauthor=true&cauthor_uid=28216789
https://www.ncbi.nlm.nih.gov/pubmed/?term=Das%20S%5BAuthor%5D&cauthor=true&cauthor_uid=28216789
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gujar%20K%5BAuthor%5D&cauthor=true&cauthor_uid=28216789
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mishra%20KK%5BAuthor%5D&cauthor=true&cauthor_uid=28216789
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gaur%20N%5BAuthor%5D&cauthor=true&cauthor_uid=28216789
https://www.ncbi.nlm.nih.gov/pubmed/?term=Majid%20A%5BAuthor%5D&cauthor=true&cauthor_uid=28216789
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5310097/

