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Introduction

Diabetes mellitus is a disease with a significant
socio-economic impact. Its incidence and prevalence are
increasing in Slovakia, as in many other countries. It is
a lifelong condition associated with substantial mortality
and morbidity. Due to acute and chronic complications,
patients not only face increased risks of illness and death,
but also a significantly reduced quality of life. A person
suffering from a serious illness often becomes unable
to fulfill social roles, which may lead to diminished
self-esteem and a disrupted self-concept. Feelings
of hopelessness and helplessness may become a part of life
for those affected. Role changes, stress, financial problems,
loneliness, and changes in social habits are burdens
the patient must cope with. To manage these, external
support is needed — from physicians, social workers, nurses,
and most importantly, family members [1]. The Slovak
Republic ranks among the countries with a high prevalence
of diabetes mellitus (DM). According to data published by
the National Health Information Centre (NCZI), the number
of patients with type 2 diabetes (DM2) rose from 303,365
to 325,084. Per 100,000 inhabitants, 5,590.2 were
diagnosed with DM2 in 2009, compared to 5,981.1 in 2021.
In addition, a large proportion of the population remains
undiagnosed. A pilot project focused on DM2 screening
revealed that up to 16% of patients are undiagnosed [2].
The current diabetes situation is also linked to the impact
of post-COVID syndrome. The COVID-19 pandemic has
affected the overall health of the population, including
an increased rate of complications among people with
DM. COVID-19 symptoms may not always be severe
and can resolve quickly, but some patients experience
long-term effects, referred to as post-COVID syndrome
or long COVID. This occurs in people with both severe
and mild initial symptoms. According to the National
Health Portal, post-COVID syndrome is a multisystem

disorder characterized by symptoms persisting for
at least 8 to 12 weeks after the initial infection. These
can also include permanent consequences, as the virus
may cause lasting damage to the lungs, heart, kidneys,
liver, or brain. Some theories suggest that viral fragments
may remain dormant in the body and reactivate later,
as seen with the Herpes simplex virus. Early detection
and appropriate treatment of post-COVID syndrome
are essential. Treatment includes symptomatic therapy,
rehabilitation, breathing exercises, and spa treatment.
In terms of prevention and management of post-COVID

syndrome complications — especially in individuals
with pre-existing metabolic diseases such as diabetes
mellitus — micronutrients with immunomodulatory

properties play a key role. These include vitamins
D, C, A, E, and the B-complex group. Deficiencies
in these vitamins are common among diabetics and may
contribute to weakened immunity, increased oxidative
stress, and prolonged recovery. Vitamin D regulates
gene expression in the immune system, and its active
form supports the production of antimicrobial peptides
such as cathelicidin LL-37, which has antiviral effects,
including activity against coronaviruses [3]. Additionally,
it reduces inflammatory processes and the risk of cytokine
storms [4]. Low vitamin D levels have repeatedly been
associated with poorer COVID-19 outcomes, which
is why the WHO recommends its supplementation
for at-risk groups. Vitamin C, a potent antioxidant,
is involved in regulating phagocytosis and apoptosis
of immune cells, and its levels are quickly depleted during
infection. In patients with severe COVID-19, intravenous
vitamin C supplementation has been linked to improved
clinical outcomes and shorter hospital stays [5]. Special
attention should also be paid to B vitamins — particularly
thiamine, pyridoxine, and cobalamin — which contribute to
metabolism, neurological protection, and proper immune
system function [6]. Vitamin A aids in the regeneration
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of the respiratory epithelium, while vitamin E protects cell
membranes from oxidative damage, which is especially
important when the respiratory and cardiovascular systems
are affected [7]. These findings confirm the need to integrate
targeted vitamin supplementation into the comprehensive
management of patients with diabetes mellitus, particularly
during and after COVID-19, as a means to reduce
the risk of severe complications and support immune
balance. COVID-19 can lead to more severe symptoms,
progression, and complications in patients with diabetes
mellitus. These patients often suffer from and are treated
for additional chronic conditions such as high blood
pressure, heart disease, heart failure, kidney disease,
open wounds on the legs, and impaired immunity — all
of which further increase their risk. Age is also a major
risk factor. Elderly diabetic patients with complications
are therefore among the most vulnerable groups. It is
therefore crucial to minimize this risk through consistent
and proactive preventive measures. Despite more than two
years of the new and still poorly understood epidemic,
the relationship between DM and COVID-19 is not yet
fully known. However, the disease clearly has a devastating
impact on people with DM, representing a major medical
issue today. Diabetics require hospitalization up to three
times more often, and 30—40% experience severe disease
and increased mortality. Among hospitalized diabetics,
21-43% require intensive care, with a fatality rate around
25%. Hospital mortality is three times higher in patients
with type 1 diabetes (DM1) and twice as high in type
2 diabetes (DM2), even after adjusting for comorbidities,
compared to non-diabetics [8]. Given this reality, patients
with diabetes mellitus may face significant psychological
burdens, sometimes manifesting as fatalism — a belief that
illness is inevitable. This mindset can lead to psychological
resignation and a weakened motivation to actively
participate in treatment and adhere to recommended
therapeutic regimens [9]. This phenomenon highlights
the need for a comprehensive bio-psycho-social approach
to diabetic care — one that addresses not only physical
health, but also the mental and spiritual needs of patients.

Object, materials and research methods

Data collection was carried out using a special
sociological survey method. Respondents were selected
for the study intentionally based on a shared
characteristic — being diagnosed with diabetes mellitus —
as well as the additional criterion of having recovered from
COVID-19. A total of 181 diabetic patients who had been
hospitalized at the National Institute of Endocrinology
and Diabetology in Slovakia participated in the study. Of
these, 80 were men (44%) and 101 were women (56%).

The data collected from the questionnaires were
processedusing Microsoft Excel, where individual questions
were evaluated through frequency and contingency tables.
To test the research hypotheses, we used statistical tests
appropriate to the nature of the variables and the type
of data. Hypotheses were tested at a significance level

of a = 0.05. For Hypotheses 1 and 2, the Mann—Whitney
U test was applied. This is a non-parametric alternative
to the two-sample Student’s t-test and is suitable for
comparing differences between two independent groups
when dealing with ordinal or non-parametric data. For
Hypothesis 3, we used the Kruskal-Wallis H test, which
is an extension of the Mann—Whitney test for more than
two independent groups. This test is used to determine
differences in the distribution of ordinal variables among
multiple groups. In Hypothesis 4, to assess the relationship
between categorical variables (duration of diabetes mellitus
and occurrence of post-COVID syndrome), the Pearson’s
Chi-square test of independence was used. This test allows
us to verify whether there is a statistically significant
association between two nominal variables by comparing
observed and expected frequencies in a contingency table.

Research results

In the current period, there is a growing emphasis on
preventive health strategies, which also include nutritional
interventions such as vitamin and mineral supplementation.
This trend is particularly evident among individuals
with chronic diseases such as diabetes mellitus, which
increases vulnerability to infections, including COVID-19.
The collected data make it possible to assess the extent
to which respondents engage in individual preventive
measures in the form of micronutrient intake.

Table 1
Use of vitamins and minerals by respondents during
the observed period

n %
yes 161 88,95
no 20 11,05
Total 181 100

Table 1 shows that the majority of respondents
(n = 161; 88.95%) reported using vitamins and minerals
during the observed period, while 11.05% (n = 20) did
not. The results indicate a strong interest in preventive
micronutrient supplementation, particularly in relation to
protecting health during and after COVID-19 infection,
with comorbidities such as diabetes mellitus also playing
an important role. The high proportion of respondents
reporting micronutrient use is also significant from a public
health perspective, as it confirms a growing individual
interest in supportive preventive strategies based on
nutritional interventions.

The analysis presented in Table 2 follows up on
the previous finding that the majority of respondents
(88.95%) reported taking vitamins or minerals. This
question allowed for multiple selections, which is why
the total number of recorded responses (n = 577) exceeds
the number of respondents (n = 181). For this reason,
it is methodologically inappropriate to present the data
as percentages; instead, the items are ordered by absolute
frequency. The most frequently reported supplements
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Table 2 Table 3
Use of vitamins and minerals Intensity of post-COVID symptoms
n Rank Mean Rank

Vitamin C 152 1. Joint/muscle pain 2,2 1
Zilimm D 19237 i General fatigue 2,1 2
Vitamin B1 (thiamine) 40 4. Shortness of breath 1.9 3
Vitamin B6 (pyridoxine) 35 5. Headache 1.4 4
Vitamin B12 (cobalamin) 32 6. Persistent cough 1,3 5
Vitamin A 30 7. Dizziness 1,1 6
Vitamin E 28 8. Chest pressure/pain 1,1 7
None 20 9. Changes in smell/taste 1,0 8
Selenium 15 10. Sleep disturbances 0,9 9
Other > 1. Hair loss 0,6 10
Total 77 Anxiety, depression 0,4 11
Diarrhea/nausea 0,4 12

Skin problems 0,4 13
were vitamin C (n = 152), vitamin D (n = 127), [Stomachpain 03 14

and zinc (n = 93), due to their proven immunomodulatory
and antioxidant effects, which are particularly relevant
in the context of viral infections. Among the B vitamins,
the most frequently mentioned was thiamine (vitamin
B1; n = 40), followed by pyridoxine (vitamin B6; n = 35)
and cobalamin (vitamin B12; n = 32), all of which play
important roles in metabolic processes, neurological
protection, and immune function regulation. Vitamins
A (n = 30) and E (n = 28) were also reported, especially
in relation to epithelial regeneration and antioxidant tissue
protection. Although selenium (n = 15) has a significant
biological role as a cofactor of antioxidant enzymes, it was
mentioned less frequently. The “Other” category (n = 5)
included less common responses such as colostrum,
magnesium, calcium, unspecified B  vitamins,
magnesium (repeated by respondents), or fruit, which
were spontaneously listed as part of their supplemental
nutrition. Twenty respondents (n = 20) reported that they
did not take any vitamins or minerals during the observed
period. The order of items in the table reflects
the most commonly reported forms of supplementation
in the context of prevention and management of COVID-
19 consequences, with special emphasis on individuals

with chronic metabolic diseases, particularly diabetes
mellitus.

Table 3 presents the presence of post-COVID
symptoms among respondents. A total of 62 respondents
(51%) reported having or having had post-COVID
symptoms, while 59 respondents (49%) reported no
post-COVID symptoms. The most commonly reported
symptoms were joint/muscle pain, general fatigue,
and shortness of breath. The average response for these
symptoms was close to 2, indicating a moderate intensity
of post-COVID symptoms. Headache, persistent cough,
dizziness, chest pressure/pain, changes in smell/taste,
sleep disturbances, and hair loss had an average response
close to 1, which corresponds to a mild intensity of post-
COVID symptoms. Symptoms such as anxiety, depression,
diarrhea/nausea, skin problems, and stomach pain were
assigned no intensity, as their average response was 0,
meaning that respondents did not experience these post-
COVID symptoms.

Hypothesis testing

Hypothesis 1: The frequency of post-COVID
syndrome occurrence differs between men and women.

Table 4
Relationship between gender and the occurrence of post-COVID syndrome
Ranks
Gender N Mean Mean Rank Sum of Ranks
post-COVID Men 80 ,80 85,93 6874,00
syndrome Women 101 91 95,02 9597,00
occurrence Total 181

Test Statistics®

post-COVID syndrome occurrence
Mann-Whitney U 3634,000
Wilcoxon W 6874,000
Z -1,265
Asymp. Sig. (2-tailed) ,206

a. Grouping Variable: Gender
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In the results table, we can see that the 80 men
experienced post-COVID syndrome on average 0.80 times.
In the group of 101 women, the average was slightly
higher — 0.91 times. This relationship is also reflected
in the mean rank values: the value for the male group is
lower than for the female group. However, this difference is
relatively small. The calculated p-value of 0.206 confirms
that the difference is not statistically significant and is more
likely the result of random variation rather than the gender
factor. Since the p-value is higher than the significance
level of 0.05, the null hypothesis cannot be rejected
and must be accepted. We conclude that Hypothesis 1 was
not confirmed. The occurrence of post-COVID syndrome
is comparable between men and women.

Hypothesis 2: The use of vitamins and minerals is
significantly associated with the occurrence of symptoms

This hypothesis aimed to compare the use of vitamins
and minerals between the group of patients without post-
COVID syndrome and the group of patients with post-
COVID symptoms.

Table 5 analyzes the relationship between vitamin
use and the occurrence of post-COVID syndrome using
the Mann—Whitney U test. The group without symptoms
(N = 148) had a higher mean rank (103.11) than the group

with symptoms (N = 33, Mean Rank = 77.62), indicating
more frequent vitamin use among individuals without
the syndrome. The test statistic (U = 2934.5; Z = -3.938;
p < 0.001) confirms a statistically significant difference
between the groups. Patients without post-COVID
symptoms reported more frequent use of vitamins,
suggesting a potential preventive or mitigating effect
of vitamin supplementation. The results support
the hypothesis that regular vitamin intake may contribute
to better recovery after COVID-19 and reduce the risk
of developing post-COVID complications. However, this
conclusion requires further research to confirm a causal
relationship.

Hypothesis 3: The occurrence of post-COVID
syndrome is significantly associated with the age
of respondents

In the results tables, we can observe slight differences
in the occurrence of post-COVID syndrome across age
groups. In the youngest age category (up to 25 years),
the average number of post-COVID cases is 0.80.
In the older age group (26 to 45 years), the average
increases to 0.93. It is even higher (0.98) in the 46 to 58 age
group. Finally, in the oldest age category (over 59 years),
the average decreases to 0.76. This trend — a rise up to

Table 5
Relationship between vitamin use and the occurrence of post-COVID syndrome
Ranks
post-COVID syndrome occurrence N Mean Mean Rank Sum of Ranks
Yes 33 4.14 77,62 6675,50
Vitamin Use No 148 4.67 103,11 9795,50
Total 181
Test Statistics®
Vitamin Use
Mann-Whitney U 2934,500
Wilcoxon W 6675,500
Z -3,938
Asymp. Sig. (2-tailed) <,001
a. Grouping Variable: Presence of post-COVID symptoms
Table 6
Relationship between respondents’ age and the occurrence of post-COVID syndrome
Ranks
age groups N Mean Mean Rank
post-COVID 18-25 years 10 ,80 79,60
syndr()me 2645 years 44 ,93 95,77
CSEITHSHEE 46-58 years 47 ,98 98,54
59 years and above 80 ,76 85,37
Total 181
Test Statistics™”
post-COVID syndrome occurrence
Kruskal-Wallis H 3,256
Df 3
Asymp. Sig. ,354
a. Kruskal Wallis Test, b. Grouping Variable: Age
ISSN 2077-6594. YKPAIHA. 3JOPOB’SI HALIII. 2025. Ne 3 (81) 25
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the third age category followed by a drop in the oldest
group — is also reflected in the mean rank values. We
found that there are some differences in the occurrence
of post-COVID syndrome among patients of different
ages. However, the p-value of 0.354 indicates that these
differences are not statistically significant. This result may
be due to the unequal distribution of respondents across
age groups and the high variability of symptoms within
the groups.

Hypothesis 4: We assume that the duration of diabetes
mellitus has a significant impact on the occurrence of post-
COVID syndrome.

The table presents a contingency analysis
ofthe frequency of post-COVID symptom occurrence based
on the duration of diabetes mellitus. The highest occurrence
of post-COVID syndrome was recorded among patients
who had diabetes for more than 11 years (8.84%), while
patients with a shorter duration of the disease (up to 10 years)
and those diagnosed with diabetes in childhood showed
a lower prevalence of these symptoms. This difference
may be influenced by younger patient age, better metabolic
control, regular follow-up care, and higher adherence to
treatment regimens. Statistical analysis using the chi-
square test (x> = 8.84; df = 2) demonstrated a statistically
significant association between the duration of diabetes
and the occurrence of post-COVID syndrome (p = 0.012).
The findings indicate that long-standing diabetes mellitus
is a significant risk factor for the development of persistent
post-acute symptoms after recovering from COVID-19.
The results support the need for targeted prevention, early
intervention, and personalized management for this high-
risk group of patients.

Discussion of research results

The COVID-19 pandemic brought numerous complex
and urgent challenges for healthcare systems, which were
particularly evident in the care of chronically ill patients
[10]. Within this group, individuals with diabetes mellitus
emerged as a particularly vulnerable subgroup. Among
chronic diseases, type 2 diabetes mellitus stands out due
to its association with increased susceptibility to SARS-
CoV-2 infection. These patients not only face a heightened
risk of severe acute COVID-19, but are also more prone
to long-term complications associated with post-COVID

syndrome. This syndrome is characterized by a wide
range of persistent symptoms that can last for months
after the acute infection, significantly impairing physical
performance, metabolic balance, and the overall quality
of life of diabetic patients. Our study included 181 diabetic
patients who had recovered from COVID-19 and were
hospitalized at the National Institute of Endocrinology
and Diabetology in Slovakia. Respondents reported
their intake of vitamins and minerals, and we monitored
the presence or absence of post-COVID symptoms
following infection. In our sample, symptoms such as joint
and muscle pain, general fatigue, shortness of breath,
headache, cough, dizziness, chest pressure, altered sense
of smell and taste, sleep disturbances, and hair loss were
reported by a portion of respondents. The analysis revealed
a statistically significant difference in vitamin and mineral
intake between the symptomatic and asymptomatic groups.
Respondents who reported no post-COVID symptoms were
more likely to have regularly taken vitamin and mineral
supplements. These findings suggest a potential preventive
or mitigating effect of supplementation, which may help
reduce the risk of persistent post-infectious complications.
They support the hypothesis that adequate nutritional
support may play an important role in the recovery process
after COVID-19. However, further research, particularly
longitudinal and controlled studies involving larger sample
sizes and clearly defined methodologies — is necessary
to validate these associations. Such studies could help
identify which specific vitamins or minerals provide
the most significant protective effects, as well as clarify
the optimal dosage and duration of supplementation
to prevent long-term health complications following
COVID-19. When comparing symptom prevalence
between men and women, no statistically significant
differences were observed. Although age groups showed
slight variations in symptom occurrence, these differences
were also not statistically significant. The fourth hypothesis
examined the relationship between the duration of diabetes
mellitus and the occurrence of post-COVID syndrome.
The results confirmed a statistically significant association,
respondents with diabetes lasting more than 11 years
showed a substantially higher prevalence of post-COVID
symptoms compared to those with a shorter disease duration
or those diagnosed from birth. This finding highlights
the impact of chronic disease duration on the body's ability

Table 7

Relationship between the duration of diabetes mellitus and the occurrence of post-COVID syndrome

Observed Duration of diagnosed diabetes mellitus
frequencies 1
post-COVID from birth % up to 10 years % years or % Total
syndrome occurrence more
yes 3 1,66 14 7,74 16 8,84 33
no 1 0,55 69 38,12 78 43,09 148
Total 4 83 94 181
p-value 0,0120
chi-square test (3?) 8,842
df 2
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to cope with infection and its long-term effects. Vansac
and Noga (2021) reported that up to 87% of healthcare
personnel regularly or occasionally engaged in supportive
conversations with patients. During the COVID-19
pandemic, such interactions were crucial in helping
patients overcome isolation and psychological distress.
Supportive conversation proved to be a valuable strategy
in coping with loneliness and fear [11]. Recent research
has also focused on potential protective factors, such
as vitamin and mineral supplementation. For instance,
a meta-analysis by Martineau et al., based on individual
data from 25 randomized clinical trials (n = 10,933),
demonstrated that vitamin D supplementation significantly
reduces the risk of acute respiratory infections, especially
in individuals with low vitamin D levels (<25 nmol/L)
and with consistent daily or weekly dosing without high
bolus administration [12]. Conversely, a meta-analysis
by Xu et al. (2024), which included 11 randomized
clinical trials in hospitalized COVID-19 patients, found
that vitamin C supplementation did not reduce hospital
mortality or ICU stay duration [13]. In a controlled
study by Mittal et al., patients with type 2 diabetes
and post-COVID syndrome frequently reported fatigue
[14]. Older women with type 2 diabetes and sarcopenia
face more severe declines in functional capacity, such
as excessive fatigue and walking difficulties and tend to
recover more slowly from COVID-19 compared to other
groups [15]. Additionally, SARS-CoV-2 infection can
accelerate the onset of sarcopenia, influenced by factors
such as prolonged hospitalization, nutrient deficiencies,
and steroid treatment [16]. In a study by Mechi et al., up
to 88% of diabetic patients reported experiencing at least
one persistent post-COVID symptom [17]. The most
commonly reported symptoms included neurocognitive
dysfunction, neurological issues, shortness of breath,
and cardiovascular complications [18]. Furthermore,
COVID-19 may exacerbate microvascular dysfunction
in diabetic individuals [19]. These results are consistent
with research by Liu et al. (2024), who found significant
cognitive impairments in patients with type 2 diabetes
following COVID-19, particularly in attention, memory,
and executive functioning [20]. In this context, two
important clinical questions arise: Does diabetes increase
the risk of developing post-COVID syndrome? Does
long-term post-COVID syndrome increase the risk
of developing diabetes? 1t is hypothesized that COVID-19
may trigger newly diagnosed diabetes mellitus weeks
to months after acute infection, possibly through
direct infection of pancreatic beta cells and immune
dysregulation [21].

Studies monitoring diabetic patients after COVID-19
have assessed the infection’s impact on exacerbating chronic
diabetic complications, such as diabetic nephropathy
and neuropathy. The findings suggest that individuals with
long-term post-COVID symptoms may experience a faster
progression of these conditions, highlighting the need
for ongoing monitoring, targeted treatment, and anti-
inflammatory strategies for this high-risk population. Based

on our findings, the following practical recommendations
can be proposed:

— Implement targeted screening for post-COVID
symptoms in patients with long-standing diabetes to enable
early detection of complications.

— Incorporate nutritional counseling
and supplementation into standard post-COVID care for
diabetic patients, particularly in cases of documented
deficiencies.

— Enhance individualized treatment approaches,
taking into account the duration of diabetes, functional
status, and psychosocial context.

— Establish specialized post-COVID outpatient clinics
for patients with chronic conditions, including diabetes.

— Encourage interdisciplinary collaboration
among diabetologists, nutritionists, physiotherapists,
and psychologists.

— Promote  applied  research  focused on

the effectiveness of nutritional interventions and the long-
term health outcomes of post-COVID syndrome in diabetic
patients.

In conclusion, the pandemic has presented not only
a crisis but also a valuable opportunity to rethink the care
of vulnerable populations. A diabetic patient who has
recovered from COVID-19 should no longer be viewed
as merely chronically ill, but rather as a complex case
requiring a holistic, multidisciplinary, and evidence-based
approach [22]. Preparing healthcare systems for future
challenges requires a fundamental shift toward personalized
care situated at the intersection of nutrition, chronic illness,
and the long-term consequences of COVID-19.

Prospects for further research

Future research should focus on assessing
the readiness of healthcare professionals to implement
individualized preventive and therapeutic approaches for
chronically ill patients after COVID-19. An important
objective is to verify the effectiveness of multidisciplinary
strategies in the areas of nutritional support, rehabilitation,
and psychosocial care, with the aim of mitigating the long-
term consequences of post-COVID syndrome.

Conclusions

In clinical practice, post-COVID-19 syndrome
presents a challenge not only in terms of diagnosis
but also in the treatment and rehabilitation of patients.
Persistent symptoms can substantially diminish quality
of life for affected individuals and cause long-term health
and psychosocial consequences. Due to the diversity
of clinical manifestations and the lack of clearly defined
therapeutic approaches, a multidisciplinary approach
to patient management is essential to optimize health
outcomes and reduce the burden of complications. There
is a complex interaction of risk factors associated with
diabetes mellitus (DM) and increased coronavirus-related
mortality. Several biological pathways contribute to this
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elevated risk among patients with DM, which may also be
involved in various mechanisms of drug interactions in this
population. The potential risks include advanced age,
cardiovascular disease, obesity, diabetes, hypertension,
chronic pulmonary and renal diseases, coagulation
disorders, malignancies, and immunosuppressive
therapy. Clinical manifestations may include systemic
inflammation, myocardial damage (e.g., myocardial
infarction, myocarditis), arrhythmias, cardiomyopathy,
heart failure, thromboembolic events, and adverse
effects from treatments such as immunosuppression
or cardiotoxicity.

Given these risks, particularly in patients with chronic
diseases it is crucial to rigorously follow hygiene measures.
In this context, findings regarding the high environmental
stability of SARS-CoV-2, especially on plastic and skin

surfaces, underscore the importance of preventive measures
in the care of chronically ill patients, including those
with diabetes [23]. Summarizing the analysis of post-
COVID-19 syndrome, it can be concluded that managing
this condition requires a comprehensive and individualized
approach, considering the variability of symptoms and their
potential long-term impact on patients' health. Patients with
diabetes mellitus represent an especially vulnerable group,
as they may experience more severe post-COVID-19
symptoms and face greater challenges during recovery.
The combination of comorbidities, such as cardiovascular
and metabolic disorders, increases the risk of complications
and adversely influences the recovery trajectory. Therefore,
to effectively address the consequences of the pandemic,
the focus must be not only on the virus itself but, more
importantly, on the patient as a whole.
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Purpose. The aim of this paper is to analyze the factors contributing to the occurrence of post-COVID syndrome in patients with
diabetes mellitus and to highlight the importance of preventive strategies, including nutritional support, in managing the long-term
consequences following COVID-19.

Material and methods. The study included 181 patients with diabetes mellitus who had recovered from COVID-19 and were
hospitalized in Slovakia. Data were collected using an anonymous questionnaire. Statistical analysis was performed using SPSS
software, employing the chi-square test and the non-parametric Mann—Whitney and Kruskal-Wallis tests.

Results. The results showed that the occurrence of post-COVID syndrome was associated with the duration of diabetes — patients
with a longer disease duration more frequently reported post-COVID symptoms. The most common symptoms were fatigue, joint and
muscle pain, shortness of breath, and sleep disturbances. A significant difference was also found in the use of vitamins and minerals —
patients without symptoms more often reported regular supplementation (e.g., vitamins C, D, zinc, B-complex), suggesting a potential
protective effect. Neither gender nor age showed a statistically significant impact on the occurrence of symptoms. Although slight
differences were observed between age groups, the p-value confirmed they were not significant. This result may be related to the
uneven distribution of respondents across age categories and the variability of symptoms.

Conclusions. Post-COVID syndrome in diabetic patients represents a clinically serious issue that requires an individualized and
multidisciplinary approach, including targeted prevention and nutritional support.

Key words: long COVID, metabolic comorbidity, micronutrient supplementation, immune system support, chronic disease
management, nutritional interventions.

Mera: aHani3 YUHHHKIB BUHHKHEHHS MOCTKOBIIHOTO CHHIPOMY Y TAI[€HTIB i3 IyKPOBUM Jia0eTOM Ta akKICHT Ha Ba)XKJIHMBO-
cTi MpoiNakTHYHUX CTpaTerii, 30KpeMa HyTPHI[iaJbHOI MiITPHUMKH, y MOAOJIAHHI JOBrOTPUBAINX HACHIAKIB ITICIIS MEPEHECEHOTO
COVID-19. Llykposwuii giabeT Ik XpoHidHE MeTaboNiTHe 3aXBOPIOBAHHS ITiIBUIIY€ BPA3IMBICTh MAIIEHTIB 0 BipyCHUX iH(eKIiH Ta
MOXe ycKianHioBatH nepedir 1 Hachmiaku COVID-19. [nentudikaris 0ocoOIuBOCTeH MOCTKOBIAHOTO CHHAPOMY B IIi€i TPYIH PU3HKY €
B)XJIUBOIO 3 MONISTY NPOGIAKTUKH Ta JTiKyBaHHSI.

Marepianan ta metonu. 30ip JaHUX MPOBOMUBCS METOIOM CIIEIIAIbHOTO COIIOJIOTIUHOrO nociimkeHHs. Kpurepiem Bimoopy
PECIIOH/ICHTIB JUIsl ONIUTYBAHHS CTaJa HAasSBHICTH AiarHO3Y I[yKpPOBOTO JiabeTy 3 000B’SI3KOBUM JJOIAaTKOBHM KPHUTEPIEM OyKaHHS Bil
COVID-19. V nocnimxenHi B3sB ydacts 181 mami€eHT i3 myKpoBHUM AiabeToMm, ski Oynu rocmiTanizoBadi B HarioHanpHOMY 1HCTUTYTI
eHJoKpuHoNorii Ta fiaderonorii CnoBayuunu. I3 Hux 80 Oynau wonosiku (44%) 1 101 xinka (56%). 36ip maHux 3miHCHIOBABCS 3a
JIOIIOMOTOF0 aHOHIMHO{ aHKETH, [II0 OXOIUTIOBaJIa coliofeMorpadiuHi XapakKTepHUCTHKHU, TPHBANIICTB Mepebiry niabery, HassBHICTb IOCT-
KOBIJIHUX CHMIITOMIB Ta IPHHOM BiTaMiHHO-MiHepaJIbHUX 100aBoK. CTaTHCTHIHY 00poOKYy MPOBOAMIN 3 BUKOPHCTAHHIM HMPOrpaMu
SPSS. 3actocoBano kpurepiit y%, U-kpurepiit Manna — YitHi Ta Tect Kpyckana — Bammica. [IepeBipka rimore3 nmpoBoauiacs Ha piBHI
cTatucTU4HOi 3HauymmocTi o = 0,05.

PesyabraTn. binbuicts pecionneHTi (n = 161; 88,95%) noBigoMuina npo BXXHUBaHHS BiTaMiHIB i MiHEpaJIiB IPOTSATOM CIOCTE-
pexxyBaHoro mepiony, Toxi sk 11,05% (n = 20) uporo He pobmin. PesynbraTn cBimyaTh Mpo 3HAYHUH iHTEpec 10 NPOQITaKTHIHOTO
MpUHOMY MIKPOHYTPI€HTIB, 0COOIMBO 3 METOIO 3aXHCTY 300POB's mia dac Ta micis iHpikyBanHS COVID-19. HasBHicTs cumMnToMiB
nicist COVID BigzHaunnu 62 onurani pecrionaentH (51%), Toni sk 59 pecnionnentis (49%) moBigoMuIu mpo BiICYTHICT CHMITOMIB
micist COVID. Haituacrinie moBiqoMIIsuIucs Taki CHMIITOME: Oifib y cyriiobax/m'si3ax, 3arajibHa BroMa Ta 3aauiika. Cepeanii mokas-
HYK BIATIOBifEH IIOZO IIUX CHMITOMIB OyB ONM3BKHM 10 2, IO BKa3ye Ha IOMIpHY iHTeHcHBHicTh cumnroMmiB micist COVID. Byno
OTpanboBaHO POOOUI TMOTE3H OO 3aJIEKHOCTI YACTOTH BHHUKHEHHS MOCTKOBITHOTO CHHIIPOMY Y TOCIIIXKYBaHill TPyIIi pECIIOHICH-
TiB BiJ BIKy Ta CTarTi; BIUIUB PETYISAPHOTO MPHIOMY BiTaMiHHO-MiHEPaJIbHUX KOMIUIEKCIB Ha MPOSBU CUMIITOMATHKH MOCTKOBiTHOTO
CHH/IDOMY Ta B32€EMO3B’ 130K TPUBAJIOCTI I[yKPOBOTO [ia0eTy i BAHUKHEHHS IOCTKOBITHOTO CHHPOMY.

JlocniKeHHS MiTBEPAUIO CTATHCTUYHO 3HAYYNIHH 3B’S30K MiX TPHUBAIICTIO IyKPOBOTO Jia0eTy Ta BUHUKHEHHSIM IOCT-
KOBigHOTO cHHApoMY. [TalieHTH 3 JOBIIOK TPUBAIICTIO XBOPOOH YacTillle TTOBIIOMIISITM MPO CTiHKI CHMITOMH, TaKi SIK yTOMa,
0imp y cyrmobax i M’s3ax, 3aAMIIKa Ta mopymeHHs cHy. CTaTh 1 Bik He BUSBIIIM iCTOTHOTO BIUTMBY Ha HAsSBHICTh CHMITOMIB, X04a
MiX BIKOBUMH I'pyNaMH CIIOCTEpiraiucs He3HauHi BIAMIHHOCTI, 5IKi, OJHAK, He OyJIM CTaTUCTUYHO 3HAYYIIUMH, HMOBiIpHO, uepe3
HepiBHOMIpHE mpencTaBicHHs. Y cdepi npodiIaKTHKU BUABJICHO, IO MAI[IEHTH, SIKI PeryasapHO BxuBaiu BiTaminu C, D, 1uHK 1
B-koMmmuiekc, MaJu HUOKYHH piBEHb MOCTKOBIMHUX cuMOTOMIB. Lle# daxt ykasye Ha MOTeHIIHHMUN 3aXUCHUH e(eKT 3a3HaUYCHUX
PCYOBHH Ha IMYHHY CHUCTEMY Ta 3amajbHi IPOIECH B OPTraHi3Mi, OI0 Ma€ MPaKTUYHE 3HAYCHHS IS NPO(QITAKTUKH TPUBATUX
ycknaaaens nicins COVID-19.

BucnoBku. Cepenl XpoHIYHUX 3aXBOPIOBaHb IyKpoBUii Aiadet II Tumy BHAINISETHCS Yyepes HOro 3B'SI30K i3 MiJBUILIECHOIO CHPHI-
HmmBicTio 1o iHdeknii SARS-CoV-2. Lli narieHTn He JIMIIe CTHUKAIOTHCS 3 MiABUINCHUM PU3HKOM TSXKKOTO TOCTPOTO Iepediry
COVID-19, a i GiIbII CXHUIIBHI 10 TOBTOCTPOKOBHX yCKIIaIHEHb, OB's3aHUX 13 cuHAPOMOoM NocT-COVID. [laHi ycKIIaTHEHHS MOXYTh
TPUBATH MICAISIMHE Micis TOCTPOi iH(eKii, 3HaYHO TOTipIIyoud (Gi3HUHY Mpale3IaTHICTh, MeTaboTiYHUIT OanaHce Ta 3arajabHy SIKICTh
JKUTTS MAI€HTIB i3 TiabeToM. ToMy MOCTKOBIIHHI CHHAPOM Yy TAIIE€HTIB i3 IYKPOBUM JiabeTOM € Cepiio3HOI0 KIIIHIYHO0 MPOOIEMOI0.
PesynsraT [OCHIIKEHHS i IKPECIIOIOTE HEOOXIJHICTD 1HIUBITyalTi30BaHoi MPOMIIAKTHKY Ta IiJIeCIIPIMOBAHOI HY TPHIIiaIbHOT TijT-
TPHUMKHU Y i€l TPy pU3UKy. PerynspHe 3acToCyBaHHS BiTaMiHiB 1 MiHEpaJIiB BUIISIAE SIK MOTCHLIHO €(peKTUBHUIA 3aXi/1 y IOOJaHH]
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HACJIKIB OCTKOBIAHOTO cHHIpoMy. OTpHMaHi JaHi MOXKYTh CTaTH OCHOBOIO JUIS OAAJIBIIUX TOCII/IKEHD 1 BIPOBAPKEHHS PEKOMEH-
Janiil y KIiHIYHY IPaKTHKY.

Kurouosi caoBa: tpusammit COVID, meraboniuna KOMOPOiAHICTD, CyIIIEMEHTAIlisl MIKpOHYTPI€HTIB, MATPUMKA IMyHHOI CHC-
TEMH, MEHEJDKMEHT XPOHIYHUX 3aXBOPIOBaHb, HyTPililiHi iHTEpBEHII].
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