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The article is devoted to the 75th anniversary of Nikolai A. Kornetov, founder

of integrative biomedical (clinical) anthropology, which combines the aspects of
morphological and clinical sciences for a clearer understanding of development, clinical
presentation, course, and outcomes of a disease
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ABSTRACT

Aim. To identify differences or comparability of constitutional-morphological characteristics and indicators of the
fatty constitution between patients with schizophrenia and people with MetS and without mental disorders.

Materials and methods. We examined 63 patients with schizophrenia and MetS (25 women, 38 men), aged 30
[33;52], and 50 mentally healthy individuals with MetS (28 women, 22 men) aged 57 [49; 60]. The main criterion
for inclusion in the study was the presence of a verified MetS according to the criteria of the International Diabetes
Federation. Anthropometric examination was performed according to the method of V.V. Bunak (1941) with the
underlying calculation of integral indices. The determination of the fat component included: measuring waist
circumference; non-invasive bioimpedancemetry — body weight, BMI, total and visceral fat content; determination
of the total fat fold (electronic caliper). In the blood serum, the concentration of glucose, total cholesterol, HDL, TG
was determined using standard commercial kits, the calculation of LDL and the Atherogenic Index.

Results. Differences in the prevalence of the constitutional-morphological type and the type of somatic sexual
differentiation were not established in the groups. The level of visceral fat and BMI were higher in mentally healthy
individuals with MetS than in schizophrenic patients with MetS (p = 0.005 and p = 0.0001, respectively). Patients
with schizophrenia and MetS had low serum glucose levels compared with individuals without mental disorders
(» =0.0001). An increase in the level of TG and the Atherogenic Index was found in patients with schizophrenia
with MetS (p = 0.026 and p = 0.03, respectively), and the level of HDL was reduced (p = 0.022).

Conclusion. The constitutional and morphological basis of MetS in patients with schizophrenia and persons
without mental disorders is the same, however, changes in the fat constitution were determined for mentally
healthy individuals. Changes in the lipid profile and glucose concentration may be associated with the presence of
MetS-specific risk factors for patients with schizophrenia.

Keywords: schizophrenia, metabolic syndrome, constitution, BMI, visceral obesity, lipid spectrum.

Conflict of interest. The authors declare the absence of obvious or potential conflicts of interest related to the
publication of this article.

Source of financing. The study was supported by the Russian Science Foundation within the research project
No. 18-15-00011.

D4 Goncharova Anastasia A., goncharanastasya@gmail.com

Bulletin of Siberian Medicine. 2023; 22 (1): 57-64 57



Kornetova E.G., Goncharova A.A., Mednova L.A. et al. Constitutional and morphological basis of the metabolic syndrome

Conformity with the principles of ethics. All patients signed an informed consent to participate in the study. The
study was approved by the Ethics Committee at the Mental Health Research Institute, Tomsk NRMC (Protocol No.
99 of 17.04.2017).

For citation: Kornetova E.G., Goncharova A.A., Mednova I.A., Kornetov A.N., Saprina T.V., Perchatkina O.E.,
Semke A.V. Constitutional and morphological basis of the metabolic syndrome in patients with schizophrenia and
persons without mental disorders. Bulletin of Siberian Medicine. 2023;22(1):57—64. https://doi.org/10.20538/1682-
0363-2023-1-57-64.

KoHcTuTyunoHanbHo-mopgonornyeckme oCHoBbl MeTabonnuyeckoro
CMHAPOMaA Y NaLMeHTOB C wunsodppeHuen n nuy 6e3 ncnxmuecknx
pPaccTponcTB
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PE3IOME

Iesb: BBISABUTH PA3IHYMS HIM CONOCTABUMOCTh KOHCTHTYLIMOHAIBHO-MOP(OJIOrHYECKUX XapaKTePUCTHK U TTOKa-
3aTeliell JKUPOBOH KOHCTUTYLIMH MEXKAY HAMEHTaMM ¢ MN30(pPEHHUEH U JHMIaMH C METa00IMYECKUM CHHIPOMOM
(MC) 6e3 ICHXUYECKUX PACCTPONCTB.

MarepuaJjbl 1 MeToabl. O0cnenoBansl 63 namueHTa ¢ musodppenneit u MC (25 xeHmuH, 38 My>K4nH) B BO3pacTe
30 [33; 52] net u 50 ncuxuyecku 310poBbIX aul ¢ MC (28 sxeHiuH, 22 MyX4uHbI) B Bo3pacte 57 [49; 60] neT.
OCHOBHBIM KPUTEpPHEM BKIIOYEHUS B UCCIIEOBAHHE SBILUIOCH Hanuuue BepuduuupoBannoro MC mo kpurepu-
ssM MexayHapoanoit Gpeneparuu nuadera (IDF). AnTpornoMerprudeckoe o0cie[0BaHNE BBIIIOIHEHO MO METOAUKE
B.B. bynaka (1941) ¢ nocienyomuM BIYUCIEHHEM HHTETPAJIbHBIX HHAECKCOB. 3MepeHune sxupoBoii KOMIOHEH-
ThI BKJTFOUAJIO: ITPOBEAECHNE U3MEPEHHS OKPYKHOCTH TaJIUK; HEMHBA3HBHYIO OMOMMIIEJaHCOMETPHIO — Macca Tena,
ungekc maccol Tena (MMT), coxepixanue oOIIero U BUCLEPATLHOTO JKUPa; ONpelelIeHue CyMMapHOi )KUpPOBOM
CKJIAJKN (37EeKTPOHHBIN Kanunep). B chIBOpoTKe KpoBH OnpeeneHa KOHIEHTPAIHs TIIFOKO3bI, OOILETO X0JecTe-
pHHAa, XoJecTepruHa JUnonpoTenoB Beicokoit motHocty (XC-JIIBII), tpurnuuepunos (TI) ¢ ucnonbs3oBanuemM
CTaHIapTHBIX KOMMepUYecKuX HabopoB, pacuet nokasateneit XC-JIITHII u nnaekca aTepOreHHOCTH.

Pe3yasTathl. Paznnuns B yacToTe BCTpEeUaeMOCTH KOHCTUTYIMOHAIBHO-MOP(OIOrHYECKOro TUIIAa U THIA cOMa-
THUYECKOH MONoBOH auddepeHnnannuy He ObUTM YCTAHOBIECHBI B TPYIIIaX CPaBHEHUs. YPOBEHb BHCIEPATHEHOTO
xupa 1 UIMT Obun 3HAYNTENBHO BBIIIE Y IICUXHYECKH 310poBbIX Jinn ¢ MC, yem GonbHBIX mm3oppennei ¢ MC
(»=0,005u p=0,0001 coorBercTBerHo). Ilanuents! ¢ mu3oppenuei 1 MC nmenn HU3KUH ypOBEHb KOHIIEHTpa-
[IUY TITFOKO3bI B CBIBOPOTKE KPOBH [0 CPABHEHHIO C JTUIIAMU 0€3 MCUXUUECKUX paccTpoiicT (p = 0,0001). O6Ha-
py»eHo nossienne ypoHs TI 1 uHaeKkca ateporeHHoCTH Y 601bHBIX mm3odpenueii c MC (p = 0,026 u p = 0,03
COOTBETCTBEHHO), a ypoBeHb XC-JIIIBII 6su1 cHinkeH (p = 0,022).

3axmouyenne. KoHcTuTtynuonanbHO-Mopdoornueckast ocHoBa GpopmupoBanuss MC y 00nbHBIX mU30(ppeHnei
U M1 6e3 TICHXUYECKUX PACCTPOICTB SBISIETCS OJMHAKOBOM, OJIHAKO NU3MCHCHHUS B )KUPOBOWH KOHCTUTYLIMU ObLIH
OIIPE/ICIICHBI ISt ICUXMYECKH 30POBbIX JIHL. VI3MEHEHUS B JIUINIHOM HPO(UIIE U KOHIICHTPALIUH TIIFOKO3bI MOT'YT
OBITH CBSI3aHBI C HATMYUEM CIIEIU(PHYHBIX I OONBHBIX MH30(pperneit pakropos pucka MC.

KuiroueBble cioBa: mm3oppenns, Metabonndeckuii cuaapom, konctutyius, UMT, BucLepanbHOe OXUpPEHHE,
JIMIUJIHBIA CHEKTP

KonpaukTt unTepecoB. ABTOPHI JEKIAPUPYIOT OTCYTCTBUE SIBHBIX M MOTEHIMANBHBIX KOH(INKTOB HHTEPECOB,
CBSI3aHHBIX C TyONMKanuel HaCTOSMIEH CTaThu.

Hcrounuk punancupoBanus. Mcciaenosanue BpIIONHEHO pu GpuHaHcoBoi noaepxkke PH® B pamkax HayuHO-

ro npoekra Ne 18-15-00011.
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INTRODUCTION

The development of metabolic syndrome (MetS)
increases the risk of developing cardiovascular
diseases, insulin resistance, diabetes mellitus, as well
as vascular and neurological complications [1]. MetS
is associated with the risk of death for mentally healthy
individuals [2], for patients with schizophrenia, it is
increased by almost 2—4 times [3].

Antipsychotic therapy is a factor for the
development of MetS in patients with schizophrenia
and an increase in the deterioration of the metabolic
profile in the first two years of therapy, especially
for younger patients and for individuals with the first
episode [4]. Although various criteria for diagnosing
MetS are used, the prevalence of MetS increases
over time in the age group from 20 to 29 years:
according to ATP III A criteria the increase is from
38.9 to 53.0% and according to IDF, it is from 43.6
to 55.7% [5].

Treatment with conventional or atypical
antipsychotics is associated to varying degrees with
the incidence of metabolic disorders. In this series,
quetiapine, olanzapine, and clozapinum can be
distinguished as antipsychotics with the highest risk of
developing MetS, while aripiprazole and haloperidol
have a low risk [6].

Individual components of the fat constitution,
namely, an increase in waist circumference parameters
and body mass index (BMI), are associated with the
risk of developing MetS in patients with schizophrenia
[7]. Also, an increase in subcutaneous and visceral
fat was found during treatment with antipsychotics,
while the total body fat percentage did not increase
in patients with schizophrenia compared with healthy
controls [8].

Previously, constitution as a structural biomarker
was found to have a crucial role in the development of
visceral obesity in patients with schizophrenia while
they were treated with antipsychotics [9]. The asthenic
constitutional and morphological type was identified
as arisk factor for the development of MetS in patients

receiving risperidone, and the type of somatic sexual
differentiation was identified for quetiapine. This
was an extended application of the anthropological
method in psychiatry, which was traditionally used in
relation to the clinical presentation and the course of
mental disorders [10] to assess a response to therapy
and its safety. Some studies also demonstrated the
association of anthropometric parameters including
an increase in BMI and waist-to-hip ratio with the
risk of sudden cardiac death, which was explained by
the development of metabolic disorders in mentally
healthy population [11].

The study of the relationship between epicardial
fat, obesity, visceral fat, and MetS components
showed the contribution of the components to the
risk of developing coronary heart disease [12].
Schizophrenia patients were found to have a higher
incidence ofabdominal obesity, hypertriglyceridemia,
and adecrease in the level ofhigh-density lipoproteins,
while there was a slight decrease in the incidence
of hyperglycemia when compared with mentally
healthy individuals [13]. The predictive value of
high-density lipoprotein cholesterol (HDL-C) in
relation to MetS was recognized as the highest in
patients with schizophrenia receiving antipsychotic
therapy [14]. It should be noted that MetS has a
complex and systemic pathogenesis, however, along
with other possible predictors, sedentary lifestyle
and unbalanced diet play a fundamental role in its
development [15].

Studies demonstrate the contribution of individual
anthropometric indicators to the development of MetS
in both patients with schizophrenia and individuals
without mental disorders. Previously, no studies
were conducted aimed at comparing constitutional
factors in the formation of MetS between these two
groups.

The aim of the study was to identify differences
or comparability of constitutional and morphological
characteristics and indicators of the fat constitution
between patients with schizophrenia and people with
MetS without mental disorders.
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MATERIALS AND METHODS

The study was carried out in the clinics of the
Mental Health Research Institute, Tomsk National
Research Medical Center (NRMC), Russian Academy
of Sciences (second clinical department) and Siberian
State Medical University (endocrinology department).
All patients signed an informed consent to participate
in the study. The study was approved by the Ethics
Committee at the Mental Health Research Institute of
Tomsk NRMC (Protocol No. 99 of 17.04.2017).

Two study groups were formed: patients with
schizophrenia and mentally healthy individuals with
MetS. The main criterion for inclusion in the study was
the presence of a verified MetS diagnosis according
to the criteria of the International Diabetes Federation
(IDF) (2005) [16], which include the presence of
abdominal obesity (waist circumference > 94 cm in
men and > 80 cm in women) accompanied by 2 or more
of the following factors: an increase in triglycerides
> 1.7 mmol / | or receiving specific treatment for this
dyslipidemia; cholesterol < 1.03 mmol / I in men
and 1.29 mmol / | in women; a decrease in HDL or
receiving specific treatment for this dyslipidemia;
increased blood pressure>130/85 mm Hg or receiving
antihypertensive therapy; an increase in fasting blood
glucose > 5.6 mmol / | or the previous diagnosis of
type 2 diabetes mellitus. Criteria for inclusion in the
study were as follows: the age of patients from 18 to 60
years, a verified diagnosis of schizophrenia according
to the criteria for studies according to ICD-10 [17]
(for patients from a psychiatric hospital), belonging
to the Caucasian race, and an ability to give a written
informed consent. Exclusion criteria were the presence
of organic, neurological, and severe somatic disorders
leading to organ failure, and refusal to participate in
the study. All patients with schizophrenia at the time
of inclusion in the study received basic antipsychotic
therapy at therapeutic doses approved by the Ministry
of Healthcare of the Russian Federation.

An anthropometric examination was performed
according to the method of V.V. Bunak (1941)
[18], adopted at the Research Institute and the
Museum of Anthropology named after D.N. Anuchin
of Lomonosov Moscow State University. The
determination of constitutional and morphological
types and somatic sexual differentiation was carried
out using the calculation of the Rees-Eysenck Body
Index [19] and the Tanner scale [20].

The measurement of the fat component inclu-
ded measuring waist circumference (measuring

tape); non-invasive bioimpedancemetry (medical
device “Omron BF508”, Japan) — body weight,
BMI, total and visceral fat; total fat fold (electronic
caliper) which consisted of the sum of the fat
fold values of the shoulder, back, abdomen, and
lower leg.

Blood sampling was carried out after a 12-hour
overnight fasting by antecubital venipuncture into
clot activator tubes (CAT; BD Vacutainer). To isolate
serum samples, the tubes were centrifuged for 30
min at 2,000 g at 4 °C. Serum was stored at —20 °C
(or =80 °C) before the analysis. The concentration of
total cholesterol (TC), HDL, triglycerides (TG), and
glucoseinbloodserumwasdeterminedbytheenzymatic
colorimetric method using standard commercial kits
(Cormay, Poland). Low-density lipoprotein (LDL)
concentrations were calculated using the Friedewald
equation (1972) [21]. The atherogenic index was
calculated according to the formula proposed by
AN. Klimov (1977) [22].

The obtained data were tested for normal
distribution using the Kolmogorov — Smirnov test
(with the Lilliefors correction) and the Shapiro — Wilk
test. Quantitative data were presented as the median
and the interquartile range Me [Q; O.]. Qualitative
data were presented by frequency indicators
(n (%)). A statistical analysis was performed using
the Statistica software for Windows 12.0. Pearson’s
¥2 test was used to compare the frequencies. The
Mann — Whitney U-test was used to compare two
independent samples of quantitative data. The
threshold value of the achieved significance level was
p <0.05.

RESULTS

We examined 63 schizophrenia patients with
MetS (25 women, 38 men) aged 30 [33; 52] years and
50 mentally healthy individuals with MetS (28 wo-
men, 22 men) aged 57 [49; 60] years. The study
groups were comparable by sex (p = 0.084),
however, mentally healthy individuals with MetS
were significantly older than schizophrenia patients
(p =0.0001).

The groups were compared according to the
frequency of occurrence of the constitutional and
morphological type. We did not establish statistically
significant  differences between patients with
schizophrenia and mentally healthy individuals with
MetS (Table 1). In both groups, persons with the
andromorphic type prevailed — 65.1% and 56.0%,
respectively.
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Table 1
Constitutional and morphological types in the study groups
Patients with Mentally healthy
Indicators schizophrenia and | individuals with »
MetS MetS
Abs. % Abs. %

Asthenic 7 11.1 0 0.0 -
Mesomorph 35 55.6 24 48.0 0.453
Hypersthenic 21 33.3 26 52.0 0.055
Total 63 100.0 50 100.0 -

In relation to the type of somatic sexual
differentiation, differences were not established in
both study groups (p = 0.565) and pairwise comparison
(Table 2).

Table 2

Type of somatic sexual differentiation in the study groups

Indicators Abs. % Abs. % p
Andromorphic 41 65.1 28 56.0 0.339
Mesomorph 9 30.2 18 36.0 0.549
Gynecomorphic 3 4.8 4 8.0 0.697
Total 63 100.0 50 100.0 -

Comparison of indicators of the fat component in
body composition is presented in Table 3. It was found
that BMI and visceral fat levels were significantly
higher in mentally healthy individuals with MetS than
in patients with schizophrenia and MetS (p = 0.005
and p = 0.0001, respectively). This may be due to
their older age and, as a result, longer duration of
obesity and the risk of developing insulin resistance
and prediabetes.

Table 3

Indicators of the fat component in the body composition in
patients with schizophrenia and mentally healthy people with
metabolic syndrome, Me [0,; O,]

Patients with Mentally
Indicators schizophrenia and | healthy individ- 2
MetS uals with MetS
. 95.0 95.7
Body weight, kg [84.2; 105.7] (89.1; 106.5] | 0164
. 105.0 109
Waist, cm [96.5; 114.0] roi; 11s] | 0203
BMI 31.227.5;35.9] 337 0.005
' T [31.5;38.3] )
Total body fat 36.4 [30.5; 47.5] 408 0.176
Y L0 A [33.7; 48.4] :
Visceral fat level 11[9; 14] 13 [11; 17] 0.0001
121
Total fat fold 116 [86; 135] [101: 143] 0.167

It was found that patients with schizophrenia
and MetS had a low level of glucose in blood serum
compared to mentally healthy individuals with MetS,

which was statistically significant (p = 0.0001).
The increase in lipid spectrum indicators for the level
of TG and the atherogenic index was revealed in
patients with schizophrenia and MetS (p = 0.026 and
p = 0.03, respectively), and the level of HDL-C was
reduced (p = 0.022) (Table 4).

Table 4

Glucose and lipid profile in patients with schizophrenia and
mentally healthy people with metabolic syndrome, mmol / 1,

Me[Q; 0]

Indicators Patients with schizo- | Mentally healthy in-
phrenia and MetS | dividuals with MetS P

5.20 5.70

Glucose [4.70; 5.85] [5.40; 6.40] 0.0001
5.00 4.66

e [4.04; 5.61] [3.83;5.62] 0.783
2.00 1.85

TG [1.74; 2.41] [1.50; 2.10] 0.026
0.90 1.00

HDL-C [0.70; 1.10] [0.90; 1.20] 0.022
2.92 2.90

LDL [2.05; 3.72] [2.10; 3.92] 0.804

Atherogenic 4.26 3.67 0.030

index [3.42; 5.98] [2.67; 4.50] ’

DISCUSSION

The results obtained suggest that the constitutional
and morphological basis for the formation of MetS
in patients with schizophrenia and in mentally
healthy individuals is the same. The results are of
fundamental importance, since they confirm the
general pathophysiology of MetS [23] in different
groups of patients and the role of the bone component
of the constitution as a time-stable structural marker in
the mechanisms of MetS development. This indicates
that the constitution affects the risk of developing
MetS to a greater extent than antipsychotic drugs
and schizophrenia itself as a pathological process
accompanied by immune inflammation, even though
their significant contribution to MetS is well known
[24, 25].

However, differences were found in the fat
constitution, since such indicators as BMI and visceral
fat level increased in mentally healthy individuals with
MetS compared with patients with schizophrenia and
MetS. Previously, it was shown that the determination
of BMI has a prognostic value for clinical screening
of metabolic disorders in patients with schizophrenia,
namely, persons whose BMI was 28 kg / m? and above
had a higher risk of developing MetS than persons
with an indicator below this threshold value [26].

Bulletin of Siberian Medicine. 2023; 22 (1): 57-64 61



Kornetova E.G., Goncharova A.A., Mednova L.A. et al.

Constitutional and morphological basis of the metabolic syndrome

Also, the literature provides evidence that for mentally
healthy individuals, the level of BMI is not defined
as a possible marker for the prognosis of metabolic
disorders [27].

Currently, one of the key pathophysiological factors
in the onset of MetS is an increase in the visceral fat
[15], it is believed that this parameter can be a reliable
predictor of the risk of developing metabolic disorders
[28]. There is also an opposite point of view, where the
study did not establish differences in the distribution
of visceral fat in patients with schizophrenia receiving
antipsychotic therapy and the control group according
to magnetic resonance imaging (MRI) [29].

Changes in the metabolism of glucose and
lipids in patients with schizophrenia are observed
after 2 weeks and reach a maximum after 3 months
while receiving antipsychotic therapy [30]. It was
determined that fasting plasma glucose, insulin, and
glucose in an oral glucose tolerance test increased
and insulin resistance formed in patients with the
first episode of schizophrenia, previously not treated
with neuroleptics, compared with mentally healthy
individuals, which may indicate the development
of glucose metabolism disorders in patients before
therapy [31].

In this study, individuals with schizophrenia and
MetS had low serum glucose level. Glucose level
increased in mentally healthy individuals with MetS,
which is consistent with an increase in indicators such
as BMI and visceral fat level in this group. Impaired
glucose metabolism reflects the formation of insulin
resistance, which leads to the development of visceral
obesity, dyslipidemia, and its progression [32].

In the first 6 months of antipsychotic therapy in
patients with schizophrenia, a correlation was found
between the development of metabolic disorders in
the form of dyslipidemia with low HDL levels and
an increase in waist circumference [33]. The effect of
a pharmacological agent on neurohumoral systems,
namely the metabolism of leptin, adiponectin,
ghrelin, orexin and cholecystokinin, dopaminergic,
serotonergic, adrenergic, and histamine receptors,
which are considered to be biomarkers of metabolic
disorders, is associated with the formation of MetS
[34], anincrease in TC, TG, and LDL-C, and a decrease
in HDL-C in patients with schizophrenia [35].

The revealed differences in the age of patients in the
comparison groups can be explained by the fact that
patients were included in the study at the same time,
which was determined by the design of the study. It can
be assumed that the older age of inpatients with MetS

reflects the general picture of MetS development in the
general population, where the overall prevalence of
MetS increases with age: 15-39 years — 13.9%; 40-59
years — 26.4%, > 60 years — 32.4% [36]. Previously,
gender and age differences were also shown for
patients with schizophrenia, namely, women with
MetS were older, had longer duration of MetS, and
developed it later than men with MetS [37].

The new results obtained in this study are
considered from interdisciplinary perspective, which
is widely used to assess mental health [38]. In this case,
the application of the anthropological approach in
psychoendocrinology made it possible to find clinical
and biological similarities and differences in the
characteristics of MetS in patients with schizophrenia
and individuals without mental disorders.

CONCLUSION

The comparative analysis of constitutional and
morphological characteristics in the groups of patients
with schizophrenia and MetS and mentally healthy
individuals with MetS did not show significant
differences in the constitutional and morphological
type or the type of somatic sexual differentiation. In
relation to the fat constitution, it was found that BMI
and the level of visceral fat were higher in mentally
healthy individuals with MetS than in patients with
schizophrenia. The analysis of the level of glucose and
lipid profile in the study groups revealed that serum
glucose and HDL-C levels were reduced, while TG
and the atherogenic index were increased in patients
with schizophrenia and MetS. The revealed changes
can probably be associated with the presence of MetS
risk factors specific to patients with schizophrenia.
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