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Abstract

Abstract. Asthenia in patients with type 2 diabetes mellitus is a complex and multifaceted phenomenon that affects the
physical and psycho-emotional state of patients. This condition of fatigue often arises against the background of chronic
hyperglycemia, metabolic disorders, and complications of comorbid diseases.

The aim of our study was to examine the susceptibility to asthenia in patients with type 2 diabetes mellitus in the city of
Aktobe.

Methods. The study design was a cross-sectional clinical study without a control group. The study population consisted
of 1,500 patients with type 2 diabetes mellitus registered for follow-up care in state polyclinics of Aktobe, aged 18 to 70
years. To determine the degree of fatigue, the MFI-20 assessment scale was used.

Results. The findings indicate a tendency toward deterioration in each of the five indicators of psychophysical health in
patients with type 2 diabetes mellitus. When comparing two independent groups, statistically significant differences were
found in the indicators of general and physical asthenia (p < 0.01 for each indicator).

Conclusions. Patients with type 2 diabetes mellitus are susceptible to asthenia. The highest frequency of general
asthenia was observed in patients with a diabetes duration of 5 to 10 years. A higher frequency of general asthenia was
found among unemployed patients. Significant differences were established when comparing male and female patients with
T2DM in terms of general and physical asthenia.

Keywords: type 2 diabetes mellitus, asthenic syndrome, MFI-20 asthenia assessment scale, fatigue, psychological
state.
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Kacpenpa obwien BpauyeGHoM npaktukm Ne2,
r. Akto6e, Pecnybnuka KazaxcraH.

AHHOTaums. ActeHusi y 60MbHbIX CaxapHbiM AuabeToM 2 TUNa - CNOXHOE W MHOrOrpaHHOE SIBMEHME, BRMSIOLLEE Ha
hU3NYECKOE M MCMXOIMOLMOHANBHOE COCTOSIHME OOMbHbIX. Takoe COCTOSIHME YTOMIIEHUS! YacTO BO3HMKAET Ha (hoHe
XPOHMYECKOMN MUNepriMKeMN, HapyLLIEHU 0OMeHa BELLECTB 1 OCTIOXHEHWA CONMYTCTBYHOLLMX 3aboneBaHuil.

Llenblo Hawlero nccnefoBaHns ABMSIETCA M3yYeHWe MOLBEPKEHHOCTU acTeHUM MALMEHTOB C caxapHbiM AnabeTom 2
Tvna r. Aktobe.

MeToab! uccnepoBanus. [u3ailH 1ccrefoBaHNs - NONEPEYHOE KIMHUYECKOE UcCrefoBaHNe 6e3 KOHTPOMLHOM rpynnbl.
Wccnepyemas nonmynsiums coctosina n3 1500 naumeHToB ¢ caxapHbiM guabeToM 2 TUna, HaXOAAWMXCS Ha AUCMAHCEPHOM
y4yeTe B roCyfapCTBEHHbIX MOMMKIMHMKaX ropoga r. Aktobe, B Bospacte ot 18 go 70 net. [And onpeneneHns cteneHm
ycTanocTu 6bina ucnonb3oBaHa Lukana oueHkm MFI-20.

PesynbTatbl. MonyyeHHble pesynbTaThl yKasblBAT HAa TEHAEHUMIO YXYOLWEHWS B KaOOM W3 MATW nokasaTenen
NCUXOM3NYECKOTO COCTOSHUS 300POBbA Y NALMEHTOB C caxapHbiM auabeTom 2 Tna. Mpu cpaBHEHUM ABYX HE3aBUCUMbIX
rPynn CTaTUCTUYECKM 3HAYMMble pPa3fnyMs YCTAHOBMEHbI NO MokasaTtensm obuwias u dusnyeckas actenns (p<0,01 ans
Ka)K[oro nokasarensi).

BbiBoabl. MauneHTbl ¢ caxapHbiM avabeTom 2 Tuna noaBepeHbl acteHun. Hambonbluas yactota obLieit acTeHum
MMeeTCs Yy NauMeHTOB ¢ ANMTENBHOCTLI0 anabeTa ot 5 go 10 net. bonee Bbicokas yacToTa OOLLEN acTeHWW BbisBNEHa
cpeay HepaboTarowmx NaunMeHToB. 3HauMMble PasnnymMs YCTAHOBIEHbI NMPW CPaBHEHMM N Nony nayneHTos CL2 k obuwen v
(PM3NYECKON acTEHUMN.

Knroyeenie cnoea: caxapubiii duabem 2 muna, acmeHudeckull CUHOPOM, WKana oueHku acmeHuu MFI-20,
ycmarnocmb, NCUX0I02U4ECKOe COCMOSHUE.
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Mondawesa 3.5., Tyneyosa A.M., Ucemeanuesa M.P., Ymbemosa A.A., TaywaHosa M.K. BnusHue acTeHun Ha
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AHHOTaumMA. 2 -TUNTi KaHT AuabeTiMeH aybipaTblH HayKacTapAarbl aCTEHWs - HayKacTblH, (DU3MKAmbIK KoHe
MCUXO3MOLMOHaNAb! XaraaiibiHa acep eTETH Kypaeni xaHe Ken Kblpibl Kybbinbic. LLapwway meH anciagikTiv, Oyn kyhi xwi
CO3bInMarbI rMneprankemus, Metabonukanbik, Oy3binynapMeH Katap XypeTiH aypynapasiH cangapbiHga nanga 6onags!.

bispin, 3eptTeyimisgin MakcaTbl AkTebe KanacblHAarbl 2- TUNTI KaHT AunabeTiMeH ayblpaTbiH HaykacTapablH

acTeHusra benimainirin 3epaeney 6onbin Tabbinags!.

3eptTey oapictepi. 3epTrey AnsanHbl Gakbinay TODLIHCHI3 KenAeHeH, KMMarblk KWHUKanbIK 3epTTey bongsl.
3eptTeneTiH nonynsunsiHel AkTebe KanacbliHblH, MEMIEKETTIK eMXaHanapbiHha ecente TypraH 2 -TUNTi KaHT AnabeTimeH
ayblpatbiH 18 6eH 70 xac apanblebiHgarsl 1500 naumeHT kypagsl. CayanHama xypridy ywid MFI-20 acteHusiHbl 6aranay

LKanacbl KonaaHbingpl.

HaTtuxkenep. AnbiHFaH HaTWXeNep 2- TUATI KAHT AuabeTiMeH aybipaTblH HayKacTapablH, NCMXOMU3NKarbIK AEHCAYIbIK,
XafOalblHblH, 6€C KepCeTKilliHiH, apKalicbiCbiHAA Hawapay ypaiciH kepceTeTTi. Eki Tayencis TonTbl canbiCTbIpy KesiHae
annbl XaHe nanKarnblik aCTeHUs kepceTKiTepi 60MbIHILA CTAaTUCTUKANbIK MaHbI3abl aibipMaLLbIMbIKTAP aHbIKTanas! (ap

kepceTkil ywwiH p<0,01).

KopbITbIHABL. 2- TUNTI KaHT auabeTi 6ap HaykacTap acteHusFa berim. Kannbl aCTEeHUSHBIH, €H XOoFapbl XKuiniri 5-TeH
10 XbinFa AemiHri kaHT anabeTiMeH ayblpaTbiH HaykacTapaa kegeceqi. XyMbIC iCTEMENTIH HayKacTapaa *anmbl acTeHns
KUiniri xorapbl 6onabl. 2- TUNTI KaHT guabeTiHe WanablkkaH HayKacTapabl KbIHbIChl DOMbIHLLA Xanmbl XaHe (u3anKanbix,
acTeHWsIMEH CanbICTbIpy KesiHae eneyni aibipMaLLblnbiKTap aHbIKTanAabl.

Tylindi ce3dep: 2- munmi kaHm Ouabemi, acmeHrusinbIx cuHOpom, MFI-20 acmeHusiHb! 6aFanay wkanackl, Wwapuiay,

necuxomnoausinbIx xaroad.
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3unanuesa A.H., Junbmazambemosa I.C., Capmaesa A.LLl., bacnakosa A.M., bezanuna [.T., AxmemxaHosa M.b.,
Mondawesa 3.b., Tyneyosa A.M., Ucemeanuesa [.P., Ymbemosa A.A., TaywaHosa M.K. AkTebe kanacblHga 2 TUNTi KaHT
pvabeTivMeH ayblpaTblH HayKacTapAblH, NCUXOMOTUANbIK aN-aykaTbiHA acTeHUsiHbIH, acepi // FbinbiM xoHe [leHcaynblk
cakray. 2025. Vol.27 (5), b. 127-135. doi 10.34689/SH.2025.27.5.016

Introduction

Type 2 diabetes mellitus (T2DM) is currently
recognized as a global medical and social problem. The
prevalence of type 2 diabetes has reached 10% and is
projected to increase to 12.2% of the world’s population,
which will amount to 783.2 million people. Diabetes ranks
among the leading causes of mortality from all diseases
[17]. Its complications negatively affect daily life, creating
physical, psychosocial, and emotional burdens [12].

Asthenic disorders in the long course of T2DM are an
integral part of the disease’s manifestation. Asthenia in
patients with type 2 diabetes is a complex and
multifaceted phenomenon that affects both the physical
and psycho-emotional state of the patient. This condition
of fatigue and weakness often develops against the
background of chronic hyperglycemia, metabolic
disturbances, and the consequences of comorbid
diseases. Patients report decreased work capacity,
persistent fatigue, and a lack of energy, which can
significantly impact their quality of life. Asthenia may be
associated with sleep disturbances, depression, and
anxiety, which further exacerbate the symptoms [4]. It has
been established that the asthenic syndrome in T2DM
often has a moderate character, and its severity increases
in individuals with disease onset after the age of 30 and a
disease duration of five years or more [2]. Anxiety-
depressive disorders caused by hyperglycemia contribute
to the progression of macroangiopathy and neuropathy,
creating a vicious circle of complications [1].

One of the important characteristics of the patient
profile with type 2 diabetes mellitus is low adherence to
treatment. Most patients, due to insufficient knowledge,
may skip medication doses, \violate dietary

recommendations, and limit physical activity. This leads to
chronic hyperglycemia and predisposes patients to
asthenia or fatigue. Fatigue, in turn, as a potentially
exhausting and debilitating condition, represents a serious
barrier to self-care [8].

A recent study found that patients with non-comorbid
diabetes experience less fatigue compared to those with
comorbid conditions [9].

The appearance of asthenic symptoms is considered a
signal of self-intoxication by metabolic by-products and
impaired regulation of the body's energy production and
utilization [18].

Patients with diabetes were found to have higher fatigue
scores using the Multidimensional Fatigue Inventory (MFI)
compared to non-diabetic individuals, regardless of insulin
treatment [16]. Moreover, when using various fatigue
assessment scales, diabetic patients generally showed
higher fatigue levels compared to non-diabetic subjects
[17]. Type 2 diabetes mellitus is also associated with
impaired cognitive function [5].

Kazakhstani researchers have established that poor
psychological well-being negatively affects a person’s ability
to manage diabetes, reduces treatment adherence, and
increases the risk of complications. However, asthenia
among patients with diabetes mellitus in Kazakhstan
remains an insufficiently studied issue.

Aim: to study the susceptibility to asthenia in patients
with type 2 diabetes mellitus in Aktobe.

Materials and Methods

The study design was a cross-sectional clinical study
without a control group. Inclusion criteria: the ability for
autonomous behavior, provision of informed consent, and
voluntary participation in the study. Exclusion criteria: type 1
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diabetes, gestational diabetes, and other specific forms of
diabetes; children and pregnant women; severe acute and
chronic diseases; severe psychological impairment and
absence of depression; respiratory failure; tumors and other
severe conditions; participation in other studies.

The study population consisted of 1500 patients with
type 2 diabetes mellitus registered for follow-up care in
state polyclinics of the city of Aktobe, aged 18 to 70 years.
A detailed characterization of the participants by age,
education, and family income is presented in Table 1.

Table 1.
Quantitative sample of patients with type 2 diabetes mellitus in Aktobe.
Indicators  |Age 18-44 8%
45-59 34%
60-70 58%
Education high 44%
secondary specialized 33%
secondary 23%
Family income up to 50 thousand per month 2%
50-100 thousand per month 35%
above 100 thousand 63%

Out of 1500 patients, there were 881 women and 619
men. The majority of respondents were aged 60-70 years
(58% of the total), with the average age of participants
being 62 years. By education level: higher education (33%),
secondary specialized (43.56%), and secondary education
(23.4%). Family income above 100 thousand was reported
by 63% of respondents.

For self-assessment, the MFI-20 (The Multidimensional
Fatigue Inventory) scale was used. The scale was
developed by Dutch scientists E. Smets, B. Garssen, B.
Bonke, and J. Haes and is a valid tool for measuring
asthenia in the general population [15]. If the total score on
one of the subscales is higher than 12, this may serve as a
preliminary basis for diagnosing “asthenic syndrome.”

The survey was conducted by specially trained medical
professionals. The results of the survey made it possible to
combine the obtained data into homologous semantic groups
- profiles reflecting various characteristics of the severity or
absence of asthenia indicators. Below, in Table 1, the key
and explanations of asthenia indicators are presented.

Table 2.
Key to the subjective asthenia assessment scale.

Ne| Indicators of asthenia |Question numbers| Scores
of the scale

1 |General asthenia 1,5,12,16

2 |Reduced activity 3,6, 10,17

3 |Decreased motivation 4,9,15,18

4 |Physical asthenia 2,8,14,20

5 |Mental asthenia 7,11,13,19

The present work is part of the scientific research
project of West Kazakhstan Marat Ospanov Medical
University: “Personalized approach to diet therapy in
patients with type 2 diabetes mellitus in the context of
primary health care.” Approval was obtained from the Local
Ethics Committee of West Kazakhstan Marat Ospanov
Medical University on 19.11.2021, protocol Ne9.

Statistical processing was carried out using SPSS
(Statistical Package for the Social Sciences) version 25 for
Windows. Descriptive statistics, including medians,
interquartile ranges (IQR), frequencies, and percentages,
were used to characterize demographic and clinical
variables. The normality of data distribution was tested
using the Shapiro-Wilk test, and since most variables did

not meet the criteria for normal distribution (p < 0.05),
nonparametric methods were used for further analysis. The
Pearson x? test was applied to analyze differences in the
frequency of categorical variables. The Mann-Whitney test
was used to assess differences between men and women
in various aspects of asthenia. Correlation analysis with
Spearman’s coefficient was conducted to evaluate
associations between age and different aspects of asthenia.
All tests were two-tailed, and results were considered
statistically significant at p < 0.05 and p < 0.001. Statistical
analysis was performed using SPSS software version 25.0.

Results

Based on the results of our questionnaire, we obtained
the following findings. Table 3 shows the differences
between women and men across several parameters of
asthenia (weakness and fatigue). The indicators of general
asthenia were as follows: median in women - 11 (Q1-Q3: 8-
12), in men - 10 (Q1-Q3: 8-12) (p = 0.052). The difference
between women and men is insignificant, although close to
the 0.05 threshold. For reduced activity, the median was the
same (11) in both sexes (p = 0.254), indicating no
significant differences. Decreased motivation showed the
following results: median in women -10 (Q1-Q3: 8-12), in
men - 10 (Q1-Q3: 7-12) (p = 0.746), no significant
differences were found. Physical asthenia: in women the
median was 11 (Q1-Q3: 9-13), in men - 11 (Q1-Q3: 9-12) (p
= 0.046), which indicates a significant difference between
sexes. Mental asthenia: median in women - 10 (Q1-Q3: 9-
12), in men - 10 (Q1-Q3: 8-12) (p = 0.351), no significant
differences were identified.

When analyzing the MFI-20 asthenia assessment scale
in Table 3, it can be seen that the mean self-assessment
value indicates a tendency toward deterioration in each of
the five indicators of psychophysical health in patients with
type 2 diabetes of both sexes, but higher scores were observed
in women. It can also be concluded that the burden of the
disease negatively affects the psychophysical state of the
individual, contributing to the development of general asthenia
and physical asthenia in both men and women. Thus, when
comparing two independent groups (men and women) using
the Mann-Whitney test, statistically significant differences were
found for the indicators of general and physical asthenia (p <
0.01 for each indicator).
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Table 3.

Quantitative analysis of self-assessment of patients with type 2 diabetes mellitus by gender using the MFI-20 scale.

Gender of the participants
Indicator Female (n=881) Male (n=619)

Me Q1-Qs Me Q1-Qs p value
General asthenia 11 8-12 10 8-12 0,052*
Reduced activity 11 9-13 11 9-13 0,254
Decreased motivation 10 8-12 10 7-12 0,746
Physical asthenia 11 9-13 11 9-12 0,046’
Mental asthenia 10 9-12 10 8-12 0,351

We analyzed (Table 4) the effect of diabetes duration on
the manifestations of general asthenia. Only for the indicators
of general asthenia, out of 1500 respondents, 1480 answered:
among them, of 573 patients with diabetes lasting up to 5
years, 204 cases of general asthenia were identified; out of 681
patients with diabetes lasting 5-10 years, 296 cases; and
among those with a disease duration of more than 10 years
(233 patients), 87 cases of general asthenia were revealed. In
all three surveyed groups, scores of <12 were obtained,

Analysis of employment status (Table 5) showed that
employed individuals had a lower frequency of asthenia
(32.7%) compared with the unemployed (44.5%) and
pensioners (42.3%). The differences between employed
and other groups (unemployed and pensioners) were
statistically significant (p < 0.05). Employed people overall
were less prone to general asthenia compared with the
unemployed and pensioners.

i ) Table 5.
reflecting the presence of asthenic syndrome. Comparison of general asthenia with diabetes status.
Table 4. Ermol i Frequency of General
Comparison of general asthenia in patients with type 2 mploymen Asthenia p
diabetes mellitus with diabetes duration. status Abs. /n %
Duration of number of general employed 167 /510 32,7 0,001* .
diabetes asthenia p unemployed 106/ 238 44,5 P1.2=0,003
Abe./n | % pensioner 302/713 42,3 P13 = 0,002
up to 5 years 204 /573 | 35,6 0,014 * - differences in indicators are statistically significant (p <0,05)
5-10 years 296/681 | 435 | P12=0,014" When comparing the frequency of general asthenia
more than 10 years| 87/233 | 37,3 depending on the employment status of the participants,

* - differences in indicators are statistically significant (p <0,05)

When comparing the frequency of general asthenia in
the two groups with disease duration up to 5 years and from
5 to 10 years, statistically significant differences were found
(p = 0.014). Patients with diabetes lasting 5 to 10 years had
the highest frequency of general asthenia (43.5%), which
was statistically significantly different from the group of
patients with a diabetes duration of up to 5 years (35.6%).
When assessing the relationship between the frequency of
general asthenia and diabetes duration, an insignificant
association was revealed (V = 0.076).
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statistically significant differences were found (p = 0.001).
The identified differences were due to the higher frequency
of general asthenia among the unemployed compared with
the employed (p = 0.003) and between the unemployed and
pensioners (p = 0.002). A weak association was noted
between the compared characteristics (V = 0.1).

We conducted a Spearman correlation analysis between
types of asthenia and the age of patients with type 2 diabetes
mellitus. The graph shows the relationship between general
asthenia (X-axis) and age (Y-axis) (Figure 1).

oo o @O

o0

general asthenia

Figure 1. Correlation between general asthenia and age in patients with type 2 diabetes mellitus.
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The dots represent individual observations, showing the
level of general asthenia and the age of respondents. The trend
line demonstrates the overall tendency of the relationship
between age and the level of asthenia: as age increases,
general asthenia rises. In our study results, general asthenia
was weakly associated with age, which is evident from the
slight slope of the trend line.

age

Figure 3 shows the relationship between the level of
decreased motivation and age. An increase in the level of
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Figure 2 shows the relationship between the level of
reduced activity and age. The trend line demonstrates the
tendency of age dependence on reduced activity. The
equation of the trend line indicates that reduced activity and
age are weakly associated, since with an increase in the
level of reduced activity, age increases only slightly.
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Figure 2. Correlation between decreased activity and age in patients with type 2 diabetes.

decreased motivation is associated with a slight increase in
age, indicating a weak correlation.

Figure 4 shows the relationship between the level of
physical asthenia and age. An increase in physical asthenia
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Figure 3. Correlation between decreased motivation and age in patients with type 2 diabetes.

is associated with a slight increase in age; however, this
relationship is rather weak.
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physical asthenia

Figure 4. Correlation between physical asthenia and age in patients with type 2 diabetes mellitus.

Figure 5 shows the relationship between the level of
mental asthenia and age. An increase in the level of mental
asthenia is associated with a slight increase in age;
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however, this relationship is very weak and most likely
insignificant for practical conclusions.
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Figure 5. Correlation between mental asthenia and age in patients with type 2 diabetes mellitus.

Statistically significant direct correlations were also
established between the age of patients with type 2
diabetes mellitus and types of asthenia: with general
asthenia (rxy = 0.083; p = 0.001); reduced activity (rxy =
0.067; p = 0.010); decreased motivation (rxy = 0.089; p =
0.001); physical asthenia (rxy = 0.103; p = 0.000); mental
asthenia (rxy = 0.067; p = 0.011).

Discussion

Based on the data analysis, we identified and described
the psychological state of patients with type 2 diabetes
mellitus. Each profile has its own characteristics that define
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susceptibility to asthenia. It is important to emphasize the
significance of understanding asthenia, given its adverse
consequences.

The duration and complications of type 2 diabetes are
usually characterized by increased fatigue, impaired daily
activities, and reduced productivity. Asthenia does not arise
solely from physical fatigue or only from mental strain, etc. It
may be caused by objective reasons, and most often they
have a psychogenic nature. Asthenic disorders in the long
course of T2DM are an integral part of the disease
manifestation. With increasing duration of T2DM, cognitive
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dysfunction progresses, while disease decompensation
accelerates this process.

The symptoms of asthenia in T2DM mainly manifest in
physical and psychological aspects. For example, patients
experience weakness and low activity, cognitive
impairments, and negative emotions, which seriously affect
their daily lives and weaken normal functional activity [11].
Fatigue, including mental and physical exhaustion, is a
common clinical symptom and is defined as a subjective
perception of reduced ability to perform physical and
intellectual tasks [6].

Chronic fatigue affects diabetes self-management,
exerting a negative impact on daily functioning and well-
being [2]. The prevalence of fatigue in patients with T2DM
may be associated with various contributing factors,
including socio-demographic aspects, clinical disease,
inflammatory factors, psychological stress, as well as
behavior and lifestyle [20].

With advancing age, the prevalence of type 2 diabetes
increases significantly, also facilitated by the rising life
expectancy of the population. In this regard, the
management of patients with T2DM not only of elderly but
also of senile age deserves special attention [13]. Patients
with T2DM in older age groups much more frequently
exhibit cognitive impairments than elderly individuals
without this disease. These usually manifest as rapid
fatigability, inadequate emotional reactions, impaired
memory and attention, slower acquisition of new skills, etc.
It has been established that further progression of cognitive
dysfunction is influenced by the duration of T2DM, poor
glycemic control, hypoglycemia, and social determinants of
poor diabetes management [19]. Older patients significantly
limit their activity, as they tire more quickly than younger
patients, which causes distress, frustration, and ultimately
depression.

In our study, although marital status was not examined,
it is one of the predisposing factors of fatigue, which could
influence its severity. Support provided by family members
to patients with T2DM is very important due to the various
limitations of the disease. Patients living in a family
environment demonstrate significantly lower levels of
fatigue, primarily thanks to the assistance they receive in
daily life [3]. In contrast, patients living alone cannot share
the burden of the disease or express their concerns to other
family members. Thus, attempts to cope with the disease
independently lead to increased levels of fatigue [7,14].
However, there are currently no unified recommendations
for identifying and preventing fatigue or its clinical
consequences in T2DM.

The prevalence of fatigue in patients with T2DM may be
associated with various contributing factors, including socio-
demographic  aspects, clinical disease, inflammatory
factors, psychological stress, as well as behavior and
lifestyle. Considering these contributing factors, appropriate
measures should be taken. For example, medical personnel
should pay close attention to the patient's physical health,
such as BMI, blood glucose levels, and other objective
indicators, to monitor their condition.

One of the important components of therapy for patients
with diabetes mellitus is adherence to treatment. It is known
that most patients, due to insufficient knowledge, may skip
medication doses, violate dietary recommendations, and

avoid physical activity, which leads to chronic
hyperglycemia and may predispose patients to asthenia
[10].

Conclusions:

Patients with type 2 diabetes mellitus are susceptible to
asthenia. The highest frequency of general asthenia is
observed in patients with a diabetes duration of 5 to 10
years. A higher frequency of general asthenia was found
among unemployed patients. Significant differences were
established when comparing male and female patients with
T2DM in terms of general and physical asthenia.
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