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Abstract. Obesity is one of the leading medical and social problems of our time, accompanied by an increased risk
of developing metabolic and cardiovascular diseases. One of the key pathophysiological mechanisms of metabolic
disorders in obesity is insulin resistance, the timely detection of which is of great importance for early diagnosis and
prevention of complications. The HOMA-IR index is an accessible calculated indicator that is widely used to assess
tissue sensitivity to insulin. The aim of the study was to conduct a comparative analysis of the HOMA-IR index and
carbohydrate metabolism indicators in patients with diabetes mellitus and in patients with diabetes mellitus combined
with obesity, compared with practically healthy individuals. A statistically significant increase in the HOMA-IR index was
established in patients with diabetes mellitus compared with practically healthy individuals, and the most pronounced
changes were observed in patients with a combination of diabetes mellitus and obesity. A similar trend was established
regarding carbohydrate metabolism indicators. Further study of HOMA-IR in patients with obesity and diabetes mellitus
may contribute to improving the early diagnosis of insulin resistance, assessment of metabolic risk, and optimization
of individualized preventive and therapeutic measures.

Keywords: obesity; insulin resistance; glucose; risk; insulin; metabolic disorders.

Introduction atherosclerosis, ischemic heart disease, and arterial

Obesity is a chronic multifactorial disease character-
ized by excessive accumulation of adipose tissue in
the body and accompanied by significant metabolic
disturbances. In the modern world, the prevalence
of obesity is steadily increasing, making it one of the
leading public health problems. The importance of
this pathology is determined not only by aesthetic
aspects, but primarily by the high risk of developing
severe complications such as type 2 diabetes mellitus,
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hypertension [1, 2].

A key pathophysiological mechanism that links
obesity with the above conditions is insulin resis-
tance-reduced sensitivity of peripheral tissues to
insulin. This leads to compensatory hyperinsulinemia,
which at early stages may maintain normal glycemia,
but over time exhausts pancreatic p-cells and contrib-
utes to the development of disorders of carbohydrate
metabolism [3].
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The HOMA-IR (Homeostasis Model Assessment
of Insulin Resistance) index is one of the most widely
used and informative methods for assessing insulin
resistance in clinical practice and research studies.
Insulin resistance is considered a key pathogenetic
mechanism in the development of obesity, metabolic
syndrome, type 2 diabetes mellitus, and cardiovascular
diseases. Under current conditions, with the increas-
ing prevalence of obesity, the problem of early detec-
tion of metabolic disturbances has become especially
relevant [4].

The HOMA-IR index is based on measuring fasting
glucose and insulin levels and allows evaluating the
degree of tissue sensitivity to insulin. Advantages of this
method include simplicity of performance, availability,
and high information value, which makes it convenient
for screening studies and for assessing the risk of en-
docrine and metabolic disorders.

An increase in the HOMA-IR value indicates a de-
crease in insulin sensitivity of peripheral tissues and
is associated with the progression of disturbances in
carbohydrate and lipid metabolism. It has been estab-
lished that insulin resistance is an important factor in
the development of obesity complications, including
arterial hypertension, atherosclerosis, and type 2 dia-
betes mellitus [5, 6].

Thus, determining the HOMA-IR index has impor-
tant diagnostic and prognostic significance in patients
with obesity, allowing timely detection of metabolic
changes and implementation of prevention strategies
for severe complications.

In clinical practice, early detection of insulin resis-
tance is of crucial importance, as it enables timely initi-
ation of preventive and therapeutic interventions. One
of the most common indirect methods for evaluating it
is the HOMA-IR index (Homeostasis Model Assessment
of Insulin Resistance), which is based on measuring
fasting glucose and insulin levels. The simplicity of
calculation and sufficient informativeness have made
this index widely used both in scientific studies and in
routine clinical practice [7, 8].

HOMA-IR allows a quantitative assessment of
the degree of insulin resistance and identification of
patients with elevated metabolic risk even before the
appearance of clinical manifestations of type 2 diabetes.

This is especially relevant for individuals with obesity,
in whom significant disorders of insulin metabolism
may already exist even when glucose levels remain
relatively stable [9].

Therefore, studying the diagnostic value of the
HOMA-IR index in patients with obesity is an impor-
tant direction of modern endocrinology, contributing
to early diagnosis of metabolic disorders, assessment
of the risk of developing type 2 diabetes mellitus, and
development of effective preventive strategies [10].

The aim of the study: to conduct a comparative
analysis of the level of the HOMA-IR index and glucose
in patients with obesity and without obesity.

Materials and Methods

Sixty patients who underwent outpatient treatment
were examined. Specifically, 20 were practically healthy
(control group), 20 were patients with diabetes mellitus
(Group 1), and the remaining 20 were patients with
diabetes mellitus in combination with obesity (Group 2).
The mean age of patients was (50+3) years.

The HOMA-IR index was calculated using the
following formula:

HOMA-IR = (fasting glucose, mmol/L x fasting insulin,
pulUu/mL) / 22.5.

The obtained index allows assessing the degree of
insulin resistance. In most studies, values of HOMA-IR
above 2.5-2.7 are considered evidence of decreased
tissue sensitivity to insulin; however, reference ranges
may differ depending on age, sex, and characteristics
of the studied population.

The HOMA-IR method is an available, non-invasive,
and informative way to detect metabolic disturbances
at an early stage in patients with obesity.

Statistical processing of the obtained results was
performed using methods of mathematical statistics with
the STATISTICA 8.0 software package (StatSoft, USA).

The results are presented as the mean value and
standard deviation. Differences were considered
statistically significant at p<0.05.

Results

When analyzing the obtained laboratory blood test
results, significant differences in the indicators of
different groups were revealed (Table).

Table. Indicators of the HOMA-IR index and glucose in the patients of the studied groups

Study Groups

Control group Group 1 Group 2
(n=20) (n=20) (n=20)
HOMA-IR Index

25,4+0,35 | 26,3+0,44* | 40,1+0,46*#
Glucose mmol/L

4,1£0,11 | 6,8+0,54* | 7,5+0,25%#

Notes: 1. * —significance of differences compared to the control group (p<0.05);
2. # —significance of differences compared to Group 1 (p<0.05).
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Comparative analysis of the HOMA-IR index
showed a significant increase in the studied groups
compared to the control group. In particular, in patients
of Group 1, the HOMA-IR index was 3.5 % higher than
in the control group (26.3+0.44 vs. 25.4+0.35; p<0.05).
In patients of Group 2, this indicator exceeded the
control group values by 57.9 % (40.1+0.46 vs. 25.4+0.35;
p<0.05) and was 52.5 % higher compared to Group 1
(p<0.05) (Fig. 1).

Analysis of blood glucose levels also confirmed
significant metabolic disturbances in the patients of
the studied groups. Thus, in Group 1, glucose levels
were 65.9 % higher than in the control group ((6.8+0.54)
mmol/L vs. (4.1+0.11) mmol/L; p<0.05). In patients of
Group 2, glucose concentration exceeded the control
group values by 82.9 % ((7.5+0.25) mmol /L vs. (4.1+0.11)

mmol/L; p<0.05) and was 10.3 % higher than in Group
1(p<0.05) (Fig. 2).

The obtained results indicate a pronounced in-
crease in insulin resistance and carbohydrate metabo-
lism disorders in patients with obesity, especially in the
presence of concomitant metabolic changes.

Discussion
Analysis of the relationship between HOMA-IR index
and blood glucose levels revealed a pronounced positive
correlation. As the HOMA-IR index increased, there was
a proportional rise in glucose concentration, indicating
a close association between the degree of insulin
resistance and carbohydrate metabolism disorders.
The obtained data allow us to suggest that the
intensification of insulin resistance is accompanied
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Fig. 1. Changes in the HOMA-IR index level in the blood of the studied groups.

Notes: 1. Significance of differences compared to the control group (p<0.05);

2. Significance of differences compared to Group 1 (p<0.05).
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Fig. 2. Changes in blood glucose levels in the studied groups.
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Notes: 1. Significance of differences compared to the control group (p<0.05);

2. Significance of differences compared to Group 1 (p<0.05).
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by a progressive decrease in the efficiency of
glucose utilization by tissues, clinically manifested as
hyperglycemia. The strongest correlation was observed
in patients of Group 2, which may indicate deeper
metabolic disturbances in this cohort.

Thus, the HOMA-IR index can be considered
not only as a separate diagnostic indicator of insulin
resistance but also as a marker closely associated
with glycemia levels, reflecting the overall degree of
metabolic dysfunction in patients with obesity.

Conclusions

1. The results of the study indicate pronounced dis-
turbances of carbohydrate metabolism and increased
insulin resistance in patients with obesity. A significant
increase in the HOMA-IR index and blood glucose lev-
els was established in the studied groups compared to
the control group. The most significant changes were
observed in patients of patients with diabetes mellitus
in combination with obesity, indicating progression of
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metabolic disorders and reduced tissue sensitivity to
insulin.

2. The increase in HOMA-IR values was accompa-
nied by elevated blood glucose concentration, confirm-
ing a close relationship between insulin resistance and
carbohydrate metabolism disorders. The data indicate
high diagnostic informativeness of the HOMA-IR index
in patients with obesity and the advisability of its use
for early detection of metabolic changes and assess-
ment of the risk of developing type 2 diabetes and other
complications.
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AHoranig. OXXUpiHHS € OJHi€10 3 IPOBITHUX MEIUKO-COLiaIbHUX MIPOOJIEM CYy4aCHOCTI, [0 CYIIPOBOKYETbCS MiIBA~
I€HMM PU3UKOM PO3BUTKY META0O0IiYHUX Ta CEPLEBO-CYAUHHIX 3aXBOPIOBaHb. OIHNUM i3 KJII0UOBUX NATO)Pi3i0N0TYHUX
MEXaHi3MiB METa00IiYHMX TOPYLIEHb PV OXKUPIiHHI € iHCYIiIHOPE3UCTEHTHICTh, CBO€YaCHE BUSIBJIEHHSI SIKOi Ma€ BXKJINBE
3HAYEHHS 1J151 PAHHBOI [iarHOCTUKU Ta NPOPiNakTHKKU ycKaagHeHb. [ngexkc HOMA-IR € TOCTyIHUM pO3paxXyHKOBUM
[TIOKa3HMKOM, SKWU MMPOKO BUKOPUCTOBYETHLCA JJIsl OLIIHKYU YYTJMBOCTI TKaHUH JI0 iHCYJiHYy. MeTOo10 JOCIiIpKeHHS
6yJ10 IPOBECTU NOPiBHSIbHUI aHaNi3 iHgekcy HOMA-IR Ta noKa3HUKIB ByTJ1€BOJJHOTO OOMiHY B I1alLli€HTIB i3 IIyKPOBUM
IiabeToOM Ta y XBOPUX Ha LIyKPOBHUIi [iabeT, NoeJHAHUH 3 OXKUPIHHSM, MOPIBHSIHO 3 IPAKTUYHO 30POBUMU OCOOAMMU.
BcTaHOBJIEHO CTAaTUCTUYHO 3Hauylle NifBuieHHs ingexcy HOMA-IR y nanieHTiB i3 lyKpOBUM JjiabeToM, MOPiBHSIHO 3
MIPaKTUYHO 3I0POBUMHU OCOOAMYU, a HallBUPaAXKEHillli 3MiHM CIIOCTEpiraancs y XBOPUX i3 MO€IHAHHSIM LIyKPOBOTO Jlia-
6eTy Ta OKMPiHHS1. AHaJIOTiYHa TEHIEH11is1 BCTAaHOBJIEHA 10,0 [TOKa3HUKIB BYTJI€BOJHOTO 0OMiHy. [Tofabine BUBYEHHS
HOMA-IR y maujeHTiB 3 OKMPiHHSIM Ta LIyKPOBUM [iab€TOM MOX€ CIPUSITU BI,OCKOHAJIEHHIO PaHHbOI [1iarHOCTUKU
iHCYlIHOPEe3MCTEHTHOCTI, OLIiHIli METab0JIiYHOTO PU3MKY Ta ONTUMI3alii iHOMBiTyasi30BaHUX MPOPIAKTUYHUX i JIIKY-
BaJIbHUX 3aXO/[IiB.
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