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Abstract

Background: There is a growing interest in the role of immune and inflammatory

responses in mental disorders (MDs). Mean platelet volume (MPV) is an extensively

utilized hemogram parameter that reflects systemic inflammation and immune func-

tion.Our research sought to determinewhether a connection exists betweenMPVand

various types ofMDs.

Methods:WesearchedPubMed, EMBASE, PsychINFO, andWebof Science for eligible

studies from inception to 15 February 2023, supplemented by manual searching the

references from relevant articles.Weapplied standardizedmeandifference (SMD) and

its 95% confidence interval (CI) to estimate the differences in MPV values in patients

withMDs compared to controls.

Results:Weanalyzed data from24 surveyswith 4843participants (2450patientswith

MDs and 2393 healthy controls). Two-stepmeta-analyseswere conducted to estimate

the SMD in MPV value between individuals with and without MDs. Higher MPV val-

ues were substantially linked to MDs (i.e., depression, anxiety, bipolar disorder, and

schizophrenia). Moderator and stratified analyses revealed that the aggregate effects

were more robust in specific populations, such as younger patients and those who had

not taken antipsychotic medication within the previous month.

Conclusions:Our findings corroborate the role of inflammatory response in the patho-

genesis of MDs and the pharmacological treatment of these conditions. Regarding

the considerable heterogeneity among studies, the level of evidence was very low to

moderate.
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1 INTRODUCTION

Mental disorders (MDs) are syndromes characterized by considerable

impairments in a person’s emotional regulation, cognition, or behavior

that reflect severe disabilities of psychological, biological, or develop-

mental processes (World Health Organization, 2022). MDs are one of

the leading causesof global diseaseburden,whichaffect approximately

29% of individuals worldwide during their lifetimes (Steel et al., 2014;

Vos et al., 2020). Meanwhile, it was reported that 14.3% of deaths

globally, or specifically 8 million deaths per year, were related to MDs

(Walker et al., 2015). More recently, increasing studies have reported

themortality rateof commonMDswith specific diagnoses (e.g., depres-

sion, anxiety, bipolar disorder [BD], and schizophrenia [SCZ]) (Crump

et al., 2013; Gilman et al., 2017; Olfson et al., 2015; Pratt et al., 2016).

Depression, anxiety, BD, and SCZ are the most prevalent MDs, with

lifetime prevalence rates of 4%, 33.7%, 2.4%, and 1.1%, respectively

(Bandelow &Michaelis, 2015; GBD 2015 Disease and Injury Incidence

and Prevalence Collaborators, 2016; Grande et al., 2016; Simeone

et al., 2015). A recent meta-analysis of large sample sizes with 2798

healthy controls and 3212 major depressive disorder (MDD) patients

reveals the increased level of tumor necrosis factor (TNF), interleukin

6 (IL-6), and IL-10 in MDD patients, whereas interferon-γ is reduced
compared to healthy controls (Köhler et al., 2017). The application of

spinal cord clip compression to rats was found to induce anxiety and

depression-like behaviors by a significant increase in the level of pro-

inflammatory cytokines (IL-6 and TNF) in the plasma (do Espírito Santo

et al., 2019). Patients with BD have been verified to have an expan-

sion of Toll-like receptors in peripheral lymphocytes and monocytes

(Wieck et al., 2016). Furthermore, a higher level of NLR family pyrin

domain containing3 (NLRP3)was found in the frontal cortexofBDsub-

jects and associated with elevated levels of TNF, IL-6, IL-1, and IL-10

(Kim et al., 2016). Recently, cohort andmeta-analysis studies indicated

increased serum concentrations of Cu, K, P, Al and lower Zn, and Se

concentrations were detected in untreated BD and SCZ patients com-

pared to healthy controls (Saghazadeh et al., 2020; Santa et al., 2020).

It waswell established that an imbalance of trace elementsmay lead to

an increase in oxidative stress and impaired immune function. Thus, the

pathogenesis of MDs has been conclusively associated with elevated

inflammatory responses.

The mean platelet volume (MPV) is one of the parameters that

reflects the size and reactivity of circulating platelets. MPV is a low-

cost biomarker and is automatically calculated from the complete

blood count in clinics and laboratories. MPV has been utilized as a

widely accessible marker of thrombosis and systemic inflammation in

numerous studies, including those involving cardiovascular diseases

(Sansanayudh et al., 2014), autoimmune diseases (Yavuz et al., 2014),

and infections (Zareifar et al., 2014). Recent studies have investi-

gated the association between MPV values and MDs (Almis & Aksoy,

2018; Canan et al., 2012). However, the findings of the relationship

between MVP values and MDs were not inconsistent. Apparently,

due to inconsistencies in the population, errors between measure-

ment instruments, and differences in statistical power, the variability

in results across studies is inevitable.

In this study, we aimed to summarize current evidence that system-

atically reported the association between MPV and MDs and provide

comprehensive findings of MPV values related to MDs. In addition,

we intended to determine whether specific MD diagnoses, sex, age,

regions, diagnostic instruments, andprior antipsychotic drug (APD)use

influenced the association.

2 MATERIALS AND METHODS

Our review protocol was registered at the International Prospective

Register of Systematic Reviews (ID: CRD42023401244).We reported

all procedures following the Preferred Reporting Items for Systematic

Reviews and Meta-Analyses (PRISMA) guidelines (Page et al., 2021).

The PRISMA checklist and an abbreviation table are attached to Tables

S1 and S2.

2.1 Data sources and searches

Comprehensive searches were conducted in the following electronic

databases: PubMed, EMBASE, PsychINFO, and Web of Science from

inception through 15 February 2023. The following combinations of

keywords with Boolean operators (AND, OR) were applied in the

searchqueries (mental disordersORdepressionORanxietyORbipolar

disorder OR panic disorder OR mood disorders OR affective disor-

ders OR schizophrenia) AND (mean platelet volume OR MPV). We

also set limits to the search to identify English-language trial stud-

ies. In addition, we searched the references of all identified articles to

obtain additional records. The complete search strategies we applied

for identifying relevant articles are available in Table S3.

2.2 Inclusion and exclusion criteria

We included studies if they met the following criteria: (1) included

patients diagnosed with MDs (depression, BD, anxiety/PD, and SCZ)

according to diagnostic criteria or psychiatrists; (2) were original stud-

ies using case–control, cross-sectional, and cohort study designs; (3)

recruited healthy controls as a comparison; (4) the mean ± standard

deviation (SD) of MPV values or the data for calculation were pro-

vided; (5) were published in the English language.We excluded studies

that reported duplicate data, that were reviews, comments, or letters,

or that included participants with thrombotic or inflammatory disor-

ders that may interfere withMPV values (e.g., coronary artery disease,

infection, and severe somatic diseases).

2.3 Study selection and data extraction

Two investigators (Z.C. and J.W.) independently reviewed titles,

abstracts, and full texts to confirm the eligibility. A third independent

investigator (C.C.) discussed and resolved disagreements between the

two investigators.
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From all identified studies, two independent investigators extracted

the first author, year of publication, study design, the sample size,

the diagnostic instrument of MDs, region of the survey, the specific

diagnoses of MD, APD intake history, sex ratio (male/female), and the

mean and SD values of MPV. The third independent investigator (C.C.)

verified the data’s accuracy.

2.4 Quality assessment

Using the Newcastle-Ottawa Quality Assessment Scale (NOS), we

assessed the risk of bias in the included studies (Stang, 2010). Each

study’s quality was evaluated across three domains: selection (four

items), comparability (two items), and exposure/outcome (three items).

Each article was assigned a score of 0 or 1, ranging from 1 to

9. Disagreements were resolved through dialog between the two

investigators.

2.5 Level of evidence

Two investigators (Z.C. and J.W.) independently evaluated each com-

parison and its outcome using the Grading of Recommendations

Assessment Development and Evaluation (GRADE) (Guyatt et al.,

2008). The quality of evidence was categorized as high, moderate, low,

or very low based on five domains: risk of bias, indirectness, inconsis-

tency, imprecision, and publication bias in the GRADE approaches.

2.6 Statistical analysis

We conducted the statistical meta-analysis using the Stata software

(Version 17, Stata Corporation) and GraphPad Prism (Version 9, Dot-

matics, the University of California) to draw the figures. Standardized

mean difference (SMD) and 95% confidence interval (CI) were applied

to analyze the difference in MPV values between patients with MDs

and the healthy control group. The heterogeneity across studies

was tested by the Cochran Q and I2 statistics (Higgins, 2003). I2

statistics >50% was considered statistically significant heterogene-

ity. We pooled the SMD of MPV values using a random-effect model

(DerSimonian-Laird). Conventionally, SMD and effect size (ES) esti-

mates were interpreted as “small” (<0.20), “medium” (0.20–0.80), and

“large” (>0.80) (Cohen, 2013). We ran stratified analyses according to

specific diagnoses of MD and other factors. Meta-regression was also

performed to detect the potential sources of heterogeneity.

We performed the sensitivity analysis in three ways to verify the

certainty and consistency of the results: (a) leave-one-out method; (b)

excluded studies with small sample size (<100 subjects); (c) excluded

studies that recruited patients with APD intake history within 1

month before the sampling of blood.We examined potential bias using

Egger’s test (Sterne & Egger, 2001). The trim-and-fill method (Duval &

Tweedie, 2000) was applied to estimate the effect of publication bias

on interpreting the outcomes once Egger’s test detected a potential

publication bias.

F IGURE 1 Search flow diagram.

3 RESULTS

3.1 Study selection

We identified 870 records by our search strategy and removed 337

duplicated records after the screening. Of 533 unique studies, 498

were excluded based on title and abstract review. Thirty-five articles

were relevant for a full-text review, and 13 were excluded based on

the wrong population, absence of healthy controls, duplicated popu-

lation, and the lack of necessary data. One study was identified from

a reference list searching the included studies, whereas another was

recognized throughout the review process. Finally, 24 studies met the

inclusion criteria and were included in our meta-analysis (Figure 1).

Excluded articles with reasons are shown in Table S4.

3.2 Characteristics of included studies

Twenty-four studies with a total sample of 4843 participants (2450

[50.6%] patients with MDs and 2393 [49.4%] controls) from 5 coun-

tries were included. In addition, 23 surveys provided data on the sex

ratio of the study population (2048 [43.6%] males and 2651 [56.4%]

females), and 23 provided data on the age of the study and control
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F IGURE 2 Bar charts of quality assessment.

groups (36.8 ± 12.1 vs. 36.2 ± 13.2 years). The diagnoses of common

MDs extracted included depression (n = 6), anxiety/PD (n = 8), BD

(n = 4), and SCZ (n = 6). Most of the studies were conducted in Turkey

(n=16), secondChina (n=3), India (n=3), and lastlyBangladesh (n=1)

and Egypt (n = 1). Most surveys were case–control designs (n = 19),

some were cross-sectional designs (n = 4), and one was a prospective

cohort study. Table 1 summarizes the descriptive data of the included

studies.

3.3 Risk of bias

For 19 case–control studies, 15 (78.9%) did not recruit healthy con-

trol from the community. Twelve (63.2%) had potential selection bias

in the representativeness of cases. Three (15.8%) had a potential bias

in comparability. For four cross-sectional studies, three (75%) stud-

ies did not apply random or continuous sampling. For the prospective

cohort study, no potential risks were identified. More details of the

quality assessment of each study are shown in Table S5. Twenty-

two (91.7%) scored 7–9, and two (8.3%) were graded 6, respectively

(Figure 2).

3.4 Overall association between MPV and mental
disorders

Nineteen of 24 (79.2%) studies reported that patients with MDs had

significantly higherMPV values than healthy controls. Conversely, two

studies (8.3%) demonstrated higher MPV values in controls. Three

studies (12.5%) found no significant difference in MPV levels in the

group with MD compared to the control group. The pooled analyses

showed a large ES of MPV difference in psychiatric patients compared

to controls (SMD= 1.02, 95%CI= .60–1.44, p< .001) (Figure 3). How-

ever, substantial inter-survey heterogeneity was found in this outcome

(I2 = 97.4%, p < .001) (Figure 3). GRADE approach reported a low

quality of evidencebecauseof substantial heterogeneity across studies

(Figure 4).

3.5 Subgroup analysis

3.5.1 MPV and depression

Six studies (25%) with 1220 participants with depression reported

MPV values. The MPV levels were higher with medium estimates

(SMD = .55, 95% CI = .32–.79, p < .001, I2 = 59.8%) in depressed indi-

viduals than in healthy population (Figure 5). No publication bias was

detected in the Egger test (p = .221). A low quality of evidence was

noticed due to the high heterogeneity among studies (Figure 4).

3.5.2 MPV and anxiety/panic disorder

Eight studies (33.3%) provided data for MPV values between sub-

jects with anxiety/PDs and healthy controls, including 524 cases and

512 controls. Pooled analysis showed a large ES of MPV difference in

patientswith anxiety compared to controls (SMD=1.69, 95%CI= .27–

3.11, p= .020, I2=98.8%) (Figure5).Wedetectedpotential publication

bias on the Egger test (p = .003) in this outcome. However, the trim-

and-fill method suggested that this publication bias did not interfere

with the estimate of outcomes (no trimmingdone anddata unchanged).

Because of potential publication bias and substantial inter-study het-

erogeneity, the certainty of evidence was very low quality in this

outcome (Figure 4).

3.5.3 MPV and bipolar disorder

Four surveys (16.7%) reported a moderately higher ES of MPV in

patients with BD (n = 589) than in healthy controls (n = 341)

(SMD= .35, 95%CI= .22–.49, p< .001, I2 = 0%) (Figure 5). In addition,

no publication bias was detected in the Egger test (p = .502). GRADE

approach reported amoderate quality of evidence (Figure 4).

3.5.4 MPV and schizophrenia

In 6 surveys (25%), a total of 950 caseswith SCZ and707 controlswere

enrolled. Based on the pooled ES,MPVhad a large effect on the distinc-

tion between patients diagnosed with SCZ and controls (SMD = 1.06,

95% CI = .03–2.10, p = .044, I2 = 98.1%) (Figure 5). The Egger test

showed no significant publication bias (p = .295). Because of serious

limitations in inconsistency, low-quality evidence was reported by the

GRADE approach (Figure 4).

3.6 Moderator analysis

Themeta-regressionwas performed to survey the role of sex (male-to-

female ratio) and the age of patients withMDs as potential moderators

of the association between MPV levels and MDs. The results showed

that age was a negative moderator of the association (β=−.13, k= 23,
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F IGURE 3 Forest plots of the association betweenmean platelet volume (MPV) andmental disorders.

F IGURE 4 Level of evidence (Grading of Recommendations Assessment Development and Evaluation [GRADE]).

95% CI = −.22 to −.04, p = .006), suggesting the difference in MVP

values between patients with MDs and controls was more dramatic in

the younger group. Sex was coded as a continuous variable (male-to-

female ratio) and did not significantly impact the association between

MPV andMD (β=−.04, k= 23, 95%CI=−.34–.25, p= .757) (Table 2).

We conducted subgroup analyses by the following factors: types,

regions, diagnostic instruments, APD intake history, study design, and

NOS scores (6–7, 8–9 points). The pooled ESs of MPV did not sta-

tistically vary between different MDs (F = .84, p = .487). In addition,

the pooled SMD was not significantly different in studies conducted
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TABLE 2 Summary of meta-regression and stratified analysis on the association of mean platelet volume (MPV) withmental disorders.

Variables N
SMD

(95%CI) pValue β I2(%) F

All 24 1.02 (.60–1.44) <.001 97.4

Meta-regression of mean age on the association of

MPVwithMDs

23 .006 −.13

Meta-regression of males’ proportion on the

association ofMPVwithMDs

23 .757 −.04

Types .487 .84

Depression 6 .55 (.32–.79) <.001 59.8

Anxiety 8 1.69 (.27–3.11) .020 98.8

Bipolar disorder 4 .35 (.22–.49) < .001 0

Schizophrenia 6 1.06 (.03–2.10) .044 98.1

Regions .069 3.67

Turkey 16 .59 (.35–.84) <.001 89.0

Other countries 8 1.89 (.43–3.31) .011 99.0

Tools used to assess mental disorders .299 1.28

DSM-4 12 .51 (.06–.96) .026 95.7

DSM-5 9 1.57 (.54–2.61) .003 97.9

ICD-10 3 1.46 (−.41 to 3.33) .125 98.7

APD history (1month before blood test) .115 2.69

with APD history 9 .39 (−.06 to .78) .097 94.7

No APD history 15 1.43 (.75–2.10) <.001 97.8

Study design .065 3.12

Case-control 19 .71 (.30–1.12) .001 95.8

Cross-sectional 4 2.70 (.37–5.03) .023 99.3

Prospective cohort 1 .41 (.18–.64) .001 NA

NOS score .587 .30

Good quality (8–9) 11 1.19 (.53–1.86) <.001 98.3

Fair quality (7–6) 13 .87 (.34–1.41) .001 95.5

Abbreviations: APD, antipsychotic drug; CI, confidence interval; SMD, standardizedmean difference.

in Turkey and other countries (China, India, Egypt, and Bangladesh)

(SMD: .59 vs. 1.89, F = 3.67, p = .069). The ESs were similar among

groups when stratifying by the type of diagnostic instruments to

assess MDs and NOS scores. Finally, for the comparison classified

into two subgroups according to APD intake history within 1 month,

patients without APD intake history showed significantly higher MPV

levels than controls (SMD = 1.43, 95% CI = .75–2.10, p < .001),

whereas patients with an APD intake history did not (SMD = .39, 95%

CI = −.06 to .78, p = .097). Table 2 summarizes the pooled ESs for

meta-regression and subgroup analyses.

3.7 Sensitivity analysis

We conducted a sensitivity analysis to evaluate the association

betweenMPV andMDs. After the removal of surveys that with a small

sample size (<100 subjects), which enrolled patients with APD intake

history within 1 month, the outcome remained robust and credible.

Furthermore, we used a leave-one-out method to estimate the impact

of individual studies on the pooled effect. The pooled SMDofMPVvar-

ied from .83 (95% CI .45–1.21) to 1.11 (95% CI .72–1.51), suggesting

the results of this meta-analysis were stable and consistent (Table S6).

4 DISCUSSION

4.1 Main findings

The relationship between inflammatory responses and MDs has

become a topic of increasing interest to broader researchers.

As far as we are aware, this is the first quantitative analysis and

summary of the association betweenMPV andMDs. Our studies iden-

tified 24 surveys in 5 countries with a combined population of 4843

participants to provide comprehensive estimates of MPV values in
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F IGURE 5 Forest plots and bar charts of stratified analysis. The
bar charts represent the number of surveys for review.

patients with commonMDs. Included surveys comprised patients with

depression, anxiety/PD, BD, and SCZ.

There were several principal findings in our study. We observed

significant pooled standard mean differences in MPV values between

MDs and non-MDs individuals. These differencesweremost evident in

patients with anxiety/PD compared to healthy controls. Therewere no

significant differences in MPV found between patients under antipsy-

chotic treatment and controls, suggesting that MPV value can be used

as a maker in investigating the effect of antipsychotic treatment. Age

was a distinct factor influencing the differences in MPV in moderator

analysis. The differences in MPV levels between elderly MD patients

and non-MD controls were reduced than in younger patients.

4.2 Platelet and inflammation

There is growing recognition that platelets play a critical role in coor-

dinating immune responses and inflammation. Platelets act rapidly to

immune response, and activated platelets release a substantial number

of inflammatory mediators that are not involved in hemostasis (Jenne

& Kubes, 2015). Platelets contain three primary storage granules:

lysosomes, dense granules, and α-granules, with the latter being the

most abundant. Platelet lysosomes possess glycosidases, proteases,

and other proteins with a bactericidal effect (Sharda & Flaumenhaft,

2018). Recent research has demonstrated that platelet serotonin plays

a vital role in neutrophil aggregation and adhesion to the vascular

endothelium (Mauler et al., 2016). Plateletα-granules possess a variety
of proteins that will be released during platelet activation and affect

thrombosis, inflammation, and host defenses, among other impacts

(Manne et al., 2017).

It is essential to differentiate between acute and chronic inflamma-

tion when concentrating on inflammation because platelets appear to

switch their effect in the acute setting from pro-inflammatory to pro-

resorptive. In chronic inflammation, continuously activated platelets

release chemokine heteromers (such as platelet factor 4 and het-

eromers of CC-chemokine ligand 5) that promote neutrophil adhesion

and the release of the intravascular neutrophil extracellular traps. In

addition, platelets also engage P-selectin and interact with P-selectin

glycoprotein ligand 1 (PSGL1), which facilitates neutrophil intravas-

cular migration (Rossaint et al., 2014). Together, platelet–neutrophil

interactions provide a complex network and maintain a lower grade

but a persistent inflammatory response. Emerging studies reported

that in patients with chronic inflammatory diseases (e.g., chronic

asthma, chronic urticaria, and psoriasis), researchers observed a more

robust platelet activation response, increased platelet aggregation,

and increasedMPV and distribution width.

4.3 Inflammation and mental disorders

Becauseof theblood–brainbarrier, thebrain has consistently been rec-

ognized as an immune-released organ. Indeed, massive microglia and

astrocytes have been found in the cerebral cortex (Joshi et al., 2019).

Nonactivated microglia, known as “quiescent” or “resting” microglia,

continuously monitor the environment in non-pathological circum-

stances. In response to damage-associated molecular patterns, such

as the P2X7 purinergic receptor (P2X7R), heat shock protein, and his-

tones, activated microglia can be divided into two distinct states: a

pro-inflammatory phenotype M1 and the anti-inflammatory pheno-

typeM2.Microglia in apro-inflammatoryphenotype secrete inflamma-

tory signals (such as IL-1 and TNF-α), which trigger astrocytes into an

activated state (Orihuela et al., 2016). The phenotypically transform-

activated microglia and astrocytes construct a cascaded immune

network of amplification and an inflammatory response through their

interaction in the brain (Greenhalgh et al., 2020). Recent studies have

found that alterations in microglia number and morphology are asso-

ciated with cognitive and behavioral changes in psychiatric patients

(Najjar & Pearlman, 2015; Nakagawa & Chiba, 2014). An increase in

macrophage recruitment andmicroglial activationwas observed in the

postmortem dorsal anterior cingulate gyrus of the cerebral in individ-

uals suffering fromMDD and SCZ (Laskaris et al., 2016; Yirmiya et al.,

2015).

4.4 Elevated MPV, cardiovascular risk, and
mental disorders

It is well documented that patients with depression, anxiety, or

disruptive behavior disorder have elevated sympathetic activity,

catecholamine levels, and cortisol secretion (Fiedorowicz, 2014;

Montaquila et al., 2015; Whooley & Wong, 2013). Meanwhile,

catecholamines and sympathetic activity are known to enhance

platelet activation (Yun et al., 2016). Platelet activation implies

increased volume with higher metabolic and enzymatic activity, con-

taining more prothrombotic substances, and processing increased

the expression of thromboxane A2 and B2 and glycoprotein IIb–IIa

receptors (Khaspekova 2014). Activated platelets contain more α-
granules that release prothrombotic substances, including platelet and

platelet-derived growth factors, contributing to endovascular hyper-

plasia (Projahn et al., 2012). Comprehensive meta-analyses indicated
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that people with severe mental illness (i.e., BD, SCZ, and MDD) had

a significantly increased risk of coronary heart disease versus con-

trols (approximately 50% relative risk higher) (Correll et al., 2017).

Our study showed that patients with depression, BD, anxiety and

schizophrenia had elevated MPV values than controls. In addition,

all included surveys excluded recruiting patients with a history of

hypertension, diabetesmellitus, and cardiovascular disease, suggesting

elevatedMPVs are not associated with chronic somatic disease.

4.5 Limitations

Our results have limitations. We did not include non-English publi-

cations or ongoing surveys in our study. High heterogeneity across

studies could not be fully explained by moderator analysis. The mean

MPV values in both groups differed significantly across studies, which

may be related to the difference in the time of blood specimen deliv-

ery and the measuring instruments. Most trials were case–control

and cross-sectional studies, and MPV levels during patient follow-up

were unavailable. As most studies in our analysis did not provide data

between MPV values and the severity of MDs and treatment status

(such as remission and relapse), we cannot draw any conclusions on the

above relationship. Most of the studies were from Turkey, China, and

India, and data from other countries were warranted.

4.6 Clinical implications

MPV is a part of the complete blood count that is simple, inexpensive,

and reproducible, yet rarely noticed. In our study, MPV concentra-

tions in individuals with depression, anxiety, BD, and SCZ were higher

than in healthy controls, suggesting the involvement of inflammatory

response in thepathogenesis ofMDs.However, differences inMPVval-

ues between psychiatric patients on medication and healthy controls

were insignificant, possibly because psychiatric medication is associ-

ated with anti-inflammatory effects. We suggest that MPV value as

an add-on indicator could be integrated into clinical prediction scales

for MDs, such as the self-rating depression scale, Hamilton Anxiety

Scale, and bipolar spectrum diagnostic scale, to improve the predictive

accuracy and risk stratification of the scales.

5 CONCLUSIONS

The results of our meta-analysis showed that MPV had increased

significantly in patients with MDs, suggesting the involvement of

inflammatory response in patients with MDs. The difference in MPV

was more pronounced in younger psychiatric patients. Meanwhile, the

differences in MPV between psychiatric patients with medication and

controls were no longer statistically significant, suggesting that MPV

may be one of the markers of improvement in patients’ conditions.

Further large trials are needed to confirm whether MPV can provide

additional value to the diagnosis of psychosis and the determination

of treatment outcomes. Until then, the direct use ofMPV in evaluating

clinical patients is not recommended.
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