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Haematological Parameters and Serum 
Osmolality in Patients with Bipolar 

Affective Disorder and Schizophrenia: 
A Cross-sectional Study

INTRODUCTION
The SCZ and BPAD are multi-factorial mental disorders affecting 
approximately 1-2% of the world population and in India this 
prevalence is between 0.5% and 0.7% [1].

The SCZ is generally characterised by fundamental and distinctive 
distortions of thinking and perception, along with inappropriate 
or blunted affect [2]. Consciousness and intellectual capacity are 
usually maintained, although certain cognitive deficits may be 
observed [3]. The disturbance affects the most basic functions 
that give a person a sense of individuality, uniqueness and self-
direction. Paranoid SCZ, hebephrenic SCZ and catatonic SCZ are 
the common types of SCZ [4]. 

The BPAD is characterised by repeated (i.e., at least two) episodes in 
which the patient’s mood and activity levels are significantly disturbed, 
this disturbance consisting on some occasions of an elevation of 
mood and increased energy and activity (mania or hypomania) and 
on others of a lowering of mood and decreased energy and activity 
(depression). Characteristically, recovery is usually complete between 
episodes and the incidence in the two sexes is more nearly equal 
than in other mood disorders. The exact underlying mechanism in the 
development of SCZ and BPAD remains obscure [4].

Recent evidence suggests that inflammatory processes are 
associated with psychiatric disorders such as SCZ and BPAD 
[5,6]. Activated macrophages and T lymphocytes lead to release 
of proinflammatory cytokines and these cytokines play a role in 
attenuating the release of neurotransmitters such as noradrenalin 
and serotonin in the brain [7].

The neuro-pathological studies found associations between SCZ 
and both abnormal levels of inflammatory cytokines and increased 
frequency of activated lymphocytes [5-8]. Higher Monocyte-
Lymphocyte Ratio (MLR) and PLR values have been determined in 
the euthymic and manic periods in patients with bipolar disorder. 
Increased neutrophil counts and decreased lymphocyte counts 
have been shown in bipolar disorder patients in comparison with 
a control group [9]. This finding supports the hypothesis of a fluid 
and electrolyte imbalance during acute episodes. Decreased 
serum osmolarity might be a reflection of a relative haemo-dilution 
in mania [10].

Although growing evidence implicates inflammation in the 
pathophysiology of SCZ and BPAD, findings on routinely 
available haematological markers remain inconsistent and limited, 
particularly in the regional level [6]. Most studies focus on isolated 
parameters or single diagnostic groups, with scarce comparative 
data across SCZ, BPAD and control [11,12]. Therefore, study was 
planned to compare the BPAD and SCZ to assess the differences 
in haematological and biochemical parameters, as well as serum 
osmolality levels, in the Rajasthan region of India.

MATERIALS AND METHODS
The present hospital-based, cross-sectional study was conducted 
during the period of October 2023 to August 2024 at the Department 
of Psychiatry, Balvir Singh Tomar Institute of Medical Science, 
Research and Hospital, Jaipur, Rajasthan, India. Permission was 
obtained from the Research review board and Ethics Committee of 
the college (No.1294/MC/ECA/2023).
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ABSTRACT
Introduction: Schizophrenia (SCZ) and Bipolar Affective 
Disorder (BPAD) are psychiatric disorders affecting an estimated 
1-2% of the population worldwide. Inflammatory reactions such 
as cytokine cascades, cellular immune responses and increased 
levels of acute phase proteins and complement factors are 
associated with many psychiatric disorders, including SCZ and 
BPAD.

Aim: To compare peripheral inflammatory indices in patients 
with SCZ and BPAD.

Materials and Methods: This hospital-based, cross-sectional 
study was conducted during the period of October 2023 to 
August 2024 at the Department of Psychiatry, Balvir Singh 
Tomar Institute of Medical Science, Research and Hospital, 
Jaipur, Rajasthan, India which included 162 participants 
comprising 72 patients with BPAD, 90 patients with SCZ, 
aged 18-60 years. A semi-structured proforma was used to 
assess clinical characteristics. Blood samples were collected 

for various haematological and serum osmolality parameters. 
Statistical significance was set at p<0.05.

Results: All groups were matched for gender, age, caste, 
religion and residence. The majority of patients were married. 
There was no significant difference in neutrophils, lymphocytes, 
platelets, Neutrophil-to-Lymphocyte Ratio (NLR), Platelet-to-
Lymphocyte Ratio (PLR), Haemoglobin (Hb), haematocrit, Mean 
Platelet Volume (MPV), or Erythrocyte Sedimentation Rate (ESR) 
(p>0.05). However, monocyte percentage was significantly 
higher (p-value <0.001) in BPAD patients (8.60±1.22) compared 
to SCZ patients (7.59±2.41). Although BPAD patients had 
slightly higher mean blood urea nitrogen and serum osmolality 
values, these differences were not significant. 

Conclusion: The present study found that most haematological, 
biochemical, inflammatory and serum osmolality parameters 
were similar in both groups. These suggest that these laboratory 
parameters alone may not be useful in differentiating BPAD 
from SCZ.
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Inclusion and Exclusion criteria: The study included all clinically 
diagnosed cases of SCZ and BPAD, identified according to 
the International Classification of Diseases (ICD)-10 diagnostic 
criteria, aged between 18 and 60 years [13]. Participants were 
recruited from the Psychiatry Outpatient Department (OPD) of the 
institution. Patients receiving antipsychotic, anti-inflammatory, or 
immunosuppressive medications, or those on any concomitant 
drug therapy for the past six months were excluded. Individuals 
with a history of heavy smoking (more than 15 cigarettes per 
day), significant alcohol or other substance use, other psychiatric 
disorders, or any acute/chronic medical conditions such as coronary 
heart disease, diabetes mellitus, or Chronic Obstructive Pulmonary 
Disease (COPD) were also excluded from the study. All participants 
provided informed consent before inclusion in the study.

Sample size calculation: A minimum sample of 70 cases in 
each  group was required to verify the expected difference of 
6.6±14.4 g/L in haemoglobin level in between group, as per seed 
article [14]. 

n=2(Zα/2​+Zβ​)2σ2​/d2 (where n is sample size required per group, 
Zα/2: desired significance level (1.96), Zβ: study power (0.84), σ = 
pooled standard deviation (14.4), d = expected difference between 
the two means (6.6). 

Study Procedure
A semi-structured, pre-validated questionnaire was used as a tool 
for data collection. The blood samples were collected early from 
the subjects who were identified as included in the study, the 
specimen containers were labelled appropriately before specimen 
collection. Container label includes details like subject name, age 
and identification number, for proposed blood investigations like 
Complete Blood Count (CBC), serum electrolytes, blood glucose, 
albumin and Blood Urea Nitrogen (BUN), venous blood samples 
sent to the hospital laboratory and thereafter, the laboratory reports 
were analysed. NLR, PLR ratios were assessed by using cells value 
from CBC. 

STATISTICAL ANALYSIS
Quantitative data were summarised as mean and standard deviation 
and analysed using Student’s t-test. A p-value <0.05 was taken as 
statistically significant. Data were analysed using Stata version 5.0 
and Statistical Package for the Social Sciences (SPSS) version 22.0. 

RESULTS
A total of 162 patients were enrolled in the study, including 72 
patients with BPAD and 90 patients with SCZ. The differences in 
the proportions of participants with respect to age, gender, caste, 
religion and residence between the groups were not statistically 
significant (p>0.05). A higher proportion of BPAD patients were 
married 63 (87.5%) compared to SCZ patients 61 (67.8%). 
Conversely, divorced/separated/widowed status was more 
common among SCZ patients 11 (12.2%) than BPAD patients 2 
(2.8%) [Table/Fig-1].

There was no statistically significant difference in neutrophils, 
lymphocytes, platelets, NLR, PLR, haemoglobin, haematocrit, MPV, 
or ESR (p>0.05). However, monocyte percentage was significantly 
higher in BPAD patients (8.60±1.22) compared to SCZ patients 
(7.59±2.41), with a highly significant p-value (p=0.0007). Overall, 
except for monocytes, haematological profiles were similar in both 
groups [Table/Fig-2]. 

Serum albumin, blood urea nitrogen, serum sodium and serum 
osmolality levels were similar in both study groups (p>0.05). 
Although BPAD patients had slightly higher mean blood urea 
nitrogen and serum osmolality values, these differences were not 
statistically significant. Overall, the serum biochemical profile did not 
differ significantly between BPAD and SCZ patients in the present 
study [Table/Fig-3].

Variables BPAD (n=72)
Schizophrenia 
(SCZ) (n=90) p-value* 

Gender

Male 50 (69.4%) 59 (65.6%)
0.722

Female 22 (30.6%) 31 (34.4%)

Age (years)

Mean±SD 33.84±9.44 32.17±8.81 0.247

Religion

Hindu 71 (98.6%) 90 (100%)
0.911

Muslim 1 (1.4%) 0 (0%)

Marital status

Married (P1) 63 (87.5%) 61 (67.8%)
P1 vs P2: 0.062
P1 vs P3: 0.032
P2 vs P3: 0.641

Unmarried (P2) 7 (9.7%) 18 (20.0%)

Divorced/separated/ 
widow (P3)

2 (2.8%) 11 (12.2%)

Residence

Rural 63 (87.5%) 76 (84.4%)
0.744

Urban 9 (12.5%) 14 (15.6%)

Family type

Nuclear (P1) 52 (72.2%) 68 (75.6%)
P1 vs P2: 0.89
P1 vs P3: 0.89
P2 vs P3: 0.99

Joint (P2) 10 (13.9%) 11 (12.2%)

Extended (P3) 10 (13.9%) 11 (12.2%)

[Table/Fig-1]:	 Socio-demographic characteristic of the study groups.
*Chi-square test Values presented as n (%) N=162 

Parameters

BPAD (n=72) Schizophrenia (SCZ) (n=90)

p-value*Mean±SD Mean±SD

Neutrophils (%) 63.38±8.31 63.41±7.59 0.9811

Lymphocytes (%) 26.47±7.01 26.64±8.24 0.8874

Platelets (105/µL) 3.05±0.77 2.90±0.75 0.2146

Monocytes (%) 8.60±1.22 7.59±2.41 0.0007

NLR 2.68±1.21 2.73±1.26 0.7978

PLR 158.82±82.98 156.44±75.28 0.8504

Hb (g/dL) 13.26±1.99 13.10±2.01 0.6134

Haematocrit (%) 40.76±5.51 40.03±5.73 0.4117

MPV (fL) 10.89±1.94 11.04±1.79 0.6136

ESR (mm/hr) 15.57±8.08 16.08±9.00 0.7049

[Table/Fig-2]:	 Comparison of various haematological parameters between groups.
*independent “t-test N=162

Parameters

BPAD (n=72)
Schizophrenia 
(SCZ) (n=90)

p-value*Mean±SD Mean±SD

Serum albumin (g/dL) 3.72±0.43 3.76±0.43 0.557

Blood urea nitrogen (mg/dL) 10.78±3.00 10.27±2.93 0.145

Serum sodium (mEq/L) 137.26±2.33 137.10±2.31 0.479

Serum potassium (m.eq./L) 4.13±0.50 4.09±0.43 0.585

Serum osmolality (mOsm/kg) 291.76±4.81 291.01±4.74 0.561

[Table/Fig-3]:	 Comparison of serum osmolality in between groups.
*Independent t-test N=162

DISCUSSION
In the present study, all groups were matched for socio-
demographic characteristics like gender, age, caste, religion and 
residence of participants, showed the comparability of the groups 
for different parameters. A higher proportion of BPAD patients were 
married (87.5%) compared to SCZ patients (67.8%). Conversely, 
divorced/separated/widowed status was more common among 
SCZ patients (12.2%) than BPAD patients (2.8%). Pair-wise 
comparison showed a statistically significant difference between 
married and divorced/separated/widowed groups (p=0.032), while 
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differences between married and unmarried (p=0.062) and between 
unmarried and divorced/separated/widowed (p=0.641) were not 
statistically significant. Similarly, Tandon R et al., highlighted the 
substantial social and functional impairment associated with SCZ, 
contributing to poor marital outcomes [15]. Indian studies, such 
as those by Thara R and Srinivasan TN have also documented 
significant marital disruption and separation among patients 
with SCZ, particularly among women [16]. Furthermore, the 
World Health Organisation (WHO) cross-national studies have 
consistently shown that SCZ is associated with greater long-term 
social disability compared to mood disorders (WHO, 1979; 1992) 
[17,18].

In present study, inflammatory parameters were elevated in 
both BPAD and SCZ patients supporting the growing evidence 
that immune dysregulation plays a role in the pathophysiology 
of major psychiatric disorders. Markers such as neutrophils, 
NLR, PLR and ESR were present at comparable levels in both 
groups, suggesting a similar underlying inflammatory burden. 
On comparison between the two groups, most haematological 
parameters including neutrophils, lymphocytes, platelets, NLR, 
PLR, haemoglobin, haematocrit, MPV and ESR did not show 
statistically significant differences (p>0.05). This indicates that 
the overall systemic inflammatory profile was largely similar in 
BPAD and SCZ patients. However, monocyte percentage was 
significantly higher in BPAD  patients compared to SCZ patients 
(p=0.0007). Since monocytes are important mediators of innate 
immune activation and cytokine production, this finding may reflect 
differential immune activation patterns between the two disorders. 
This observation is supported by the study of Çakır U et al., and 
Kalelioglu T et al., concluded that Neutrophil (%), Monocyte (%), 
NLR, MPV show the higher mean value in BPAD and Schizophrenic 
group [19,20]. The study of Sahpolat M et al., also concluded that 
the monocyte counts was in SCZ, however they did not compare 
this with BPAD group [21].

Similarly, most studies have investigated T-cell subgroups in 
patients  with SCZ but have reported inconsistent results. Some 
have found a decrease in T-cell counts (Mazzarello V et al., Steiner 
J et al.,  [22,23]), while others have observed an increase in 
T-cell numbers among schizophrenic patients (Sperner-Unterweger 
B [8]).

Serum biochemical parameters were quite similar in both BPAD 
and SCZ patients as the difference of these parameters were 
not statistically significant (p>0.05). Although BPAD patients 
demonstrated slightly higher mean blood urea nitrogen and 
serum osmolality levels, these differences were not statistically 
significant. Similarly, serum sodium and albumin levels were 
almost identical in both groups, indicating stable electrolyte 
balance and protein status across the study populations. The 
absence of significant differences suggests that fluid balance 
and osmotic regulation are not markedly altered between BPAD 
and SCZ patients in this sample. These findings indicate that 
serum osmolality and related biochemical parameters may not 
serve as distinguishing biomarkers between the two disorders, 
though further studies with larger sample sizes are recommended 
for confirmation. However the study by Kalelioglu T et al., who 
reported that serum osmolality in manic patients (295.34±4.90 
mOsm/L) was significantly lower than that of controls (298.46±5.33 
mOsm/L) [20]. Similarly, Hochman E et al., demonstrated a 
significant reduction in serum fluid-balance indices during manic 
episodes compared to depressive episodes [24]. These studies 
reinforce the  possibility that fluid balance disturbances and 
haemodilution may play a role in the biological profile of patients 
with bipolar disorder and SCZ. These changes could reflect 
underlying hypothalamic pituitary adrenal axis dysregulation, 
stress response abnormalities, or medication effects influencing 
water balance. Although mild dilution may not be clinically overt, 

it could contribute to the biological profile associated with these 
psychiatric disorders [25].

Limitation(s)
The present study was conducted at a single centre and therefore 
the results may not represent the broader population. Only selected 
haematological and biochemical parameters were assessed, while 
other potential inflammatory or immunological markers were not 
evaluated. Finally, the cross-sectional design of the study limits 
the ability to establish causal relationships between the observed 
laboratory findings and the psychiatric disorders.

CONCLUSION(S)
The present study found that most haematological, biochemical, 
inflammatory and serum osmolality parameters were comparable 
between patients with BPAD and SCZ. These findings suggest that 
these laboratory parameters alone may not be useful in differentiating 
BPAD from SCZ. However, monocyte levels were significantly 
higher in BPAD patients, which may indicate a possible difference in 
immune activation between the two disorders.
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	 Arslan A, Aydin O, Çökmüş FP. Editorial: The inflammation markers in [6]
schizophrenia and bipolar disorder: Do we have promising results? Front 
Psychiatry. 2023;13:1128355.

	 Miller BJ, Gassama B, Sebastian D, Buckley P, Mellor A. Meta-analysis of [7]
lymphocytes in schizophrenia: clinical status and antipsychotic effects. Biol 
Psychiatry. 2013;73(10):993-99. 

	 Sperner-Unterweger B. Immunological etiology of major psychiatric disorders: [8]
Evidence and therapeutic implications. Drugs 2005;65(11):1493-520.

	 Najjar S, Pearlman DM. Neuroinflammation and white matter pathology in [9]
schizophrenia: Systematic review. Schizophr Res 2015;161(1):102-12.

	 Kalelioglu T, Karamustafalioglu N, Genc A, Kocabiyik M. Serum osmolarity [10]
in male  patients with bipolar disorder manic episode. Exp Physiol. 
2017;102(10):1264-68.

	 Tanaka T, Matsuda T, Hayes LN, Yang S, Rodriguez K, Severance EG, et al. [11]
Infection and inflammation in schizophrenia and bipolar disorder. Neurosci Res. 
2017;115:59-63. 

	 Altamura AC, Buoli M, Pozzoli S. Role of immunological factors in the [12]
pathophysiology and diagnosis of bipolar disorder: comparison with 
schizophrenia. Psychiatry Clin Neurosci. 2014;68(1):21-36. Doi: 10.1111/
pcn.12089. Epub 2013 Sep 19. PMID: 24102953.

	 International statistical classification of diseases and related health problems, [13]
10th revision (ICD-10). Geneva: World Health Organization; 2016.

	 Memic-Serdarevic A, Burnazovic-Ristic L, Sulejmanpasic G, Tahirovic A, Valjevac [14]
A, Lazovic E. Review of standard laboratory blood parameters in patients with 
schizophrenia and bipolar disorder. Med Arch. 2020;74(5):374-80.

	 Tandon R, Nasrallah HA, Keshavan MS. Schizophrenia, “just the facts” 4. Clinical [15]
features and conceptualization. Schizophr Res. 2009;110(1-3):1-23. 

	 Thara R, Srinivasan TN. Outcome of marriage in schizophrenia. Soc Psychiatry [16]
Psychiatr Epidemiol. 1997;32(7):416-20. Doi: 10.1007/BF00788182. PMID: 
9383973.

	 World Health Organization. Schizophrenia: An International Follow-up Study. [17]
Geneva: WHO; 1979.

	 World Health Organization. The ICD-10 Classification of Mental and Behavioural [18]
Disorders. Geneva: WHO; 1992.

	 Çakır U, Tuman TC, Yıldırım O. Increased neutrophil/lymphocyte ratio in patients [19]
with bipolar disorder: A preliminary study. Psychiatr Danub. 2015;27(2):180-84. 
PMID: 26057314.

	 Kalelioglu T, Akkus M, Karamustafalioglu N, Genc A, Genc ES, Cansiz A, et al. [20]
Neutrophil-lymphocyte and platelet-lymphocyte ratios as inflammation markers 
for bipolar disorder. Psychiatry Res. 2015;228(3):925-27.

	 Sahpolat M, Ayar D, Ari M, Karaman MA. Elevated monocyte to high-density [21]
lipoprotein ratios as an inflammation markers for schizophrenia patients. Clin 
Psychopharmacol Neurosci. 2021;19(1):112-16. 



Ritu Meena et al., Osmolality in BPAD and Schizophrenia	 www.jcdr.net

Journal of Clinical and Diagnostic Research. 2026 Aug, Vol-20(8): VC21-VC242424

	 Mazzarello V, Cecchini A, Fenu G, et al. Lymphocytes in schizophrenic patients [22]
under therapy: Serological, morphological and cell subset findings. Ital J Anat 
Embryol. 2004;109(3):177-88. 

	 Steiner J, Jacobs R, Panteli B, Brauner M, Schiltz K, Bahn S, et al. Acute [23]
schizophrenia is accompanied by reduced T cell and increased B cell immunity. 
Eur Arch Psychiatry Clin Neurosci. 2010;260(7):509-18. Doi: 10.1007/s00406-
010-0098-x. Epub 2010 Jan 27. PMID: 20107825.

	 Hochman E , Weizman A, Valevski A, Fischel T, Krivoy A. Association between [24]
bipolar episodes and fluid and electrolyte homeostasis: A retrospective 
longitudinal study. Bipolar Disord. 2014;16(8):781-89.

	 Goldman MB. The mechanism of life-threatening water imbalance in schizophrenia [25]
and its relationship to the underlying psychiatric illness. Brain Res Rev. 
2009;61(2):210-20. Doi: 10.1016/j.brainresrev.2009.06.004. Epub 2009 Jul 9. 

PARTICULARS OF CONTRIBUTORS:
1.	 Associate Professor, Department of Psychiatry, Balvir Singh Tomar institute of Medical Science and Research, Jaipur, Rajasthan, India.
2.	 Epidemiologist, Department of Rural Health, Directorate of Medical and Health, Jaipur, Rajasthan, India.
3.	 Senior Professor, Department of Psychiatry, Balvir Singh Tomar Institute of Medical Science and Research, Jaipur, Rajasthan, India.
4.	 Assistant Professor, Department of Psychiatry, Balvir Singh Tomar institute of Medical Science and Research, Jaipur, Rajasthan, India.
5.	 Professor, Department of Psychiatry, Balvir Singh Tomar Institute of Medical Science and Research, Jaipur, Rajasthan, India.
6.	 Senior Resident, Department of Preventive and Social Medicine, SMS Medical College, Jaipur, Rajasthan, India.

PLAGIARISM CHECKING METHODS: [Jain H et al.]

•  Plagiarism X-checker: Dec 31, 2025
•  Manual Googling: Apr 21, 2026
•  iThenticate Software: Apr 23, 2026 (2%)

Etymology: Author OriginNAME, ADDRESS, E-MAIL ID OF THE CORRESPONDING AUTHOR:
Pushpendra Bairwa,
168, Vrindawanam Apartment Flat No.201, Shree Gopal Nagar,  
Jaipur-302019, Rajasthan, India.
E-mail: Bairwa.parth001@gmail.com

Date of Submission: Dec 04, 2025
Date of Peer Review: Jan 12, 2026
Date of Acceptance: Apr 25, 2026
Date of Publishing: Aug 01, 2026

Author declaration:
•  Financial or Other Competing Interests:  None
•  Was Ethics Committee Approval obtained for this study?  Yes
•  Was informed consent obtained from the subjects involved in the study?  Yes
•  For any images presented appropriate consent has been obtained from the subjects.  NA

Emendations: 8


