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Nutrition and multiple sclerosis severity:
how diet and lifestyle choices shape
disease course

In recent decades there is an interest in the effect of diet and lifestyle on Multiple Sclerosis (MS) symptoms and
disease activity. Modulation of inflasnmation through modifiable factors, such as diet and lifestyle habits potentially
related to the incidence of MS and its complications.

Objective — to explore the association of nutrition and lifestyle with the MS course and investigate dietary
habits and meeting recommended dietary intake in patients with MS in Ukraine.

Materials and methods. A fotal of 28 patients diagnosed with MS, aged 18 years and older receiving inpatient
and outpatient care in Kyiv City Clinical Hospital # 4, participated in this singlecenter crosssectional study. Data were
collected from validated and adapted EPICNorfolk Food Frequency Questionnaire (FFQ) obtained from participants,
medical records and neurological exam during November 2024 — January 2025. Nutrient data analysis was performed
via the FETA software (developed by the MRC Epidemiology Unit, University of Cambridge). As a reference for
recommended dietary intake, data from the Dietary Guidelines for Americans, 2020—2025, were used. The onesample
ftest, ttest, Wilcoxon signedrank test for one sample were used to assess the differences between the sample and the
reference data. Mann—Whitney tests were used for assessing differences between nutrient item and disability and
severity score among MS patients. The chisquared test was used to analyse categorical data.

Results and discussion. The study encompassed a cohort of 28 patients with MS, consisting of 18 (64.3 %)
women and 10 (35.7 %) men, median age — 34 (IQR 31.4—36.6). ). This study demonstrates that the total energy value
of the diet in the study group was lower from the recommmended values based on age and level of physical activity
(p < 0.001). The study showed that protein ((91.07 £ 51.56) g/day) infake among participants was significantly higher
than the recommended, p < 0.0001. On micronutrient level, we also found that patients had significantly reduced
dietary intake of vitamin D compared to recommended values p < 0.0001. Sodium intake among all participants
((2747.13 £ 1272.51) mg/day) was significantly higher than the recommended 2300 mg/day. Furthermore, a trend was
observed suggesting that sweet consumption may influence disease severity (moderate effect size, r = -0.32, 95%
Cl (-0.65, 0.11)), and that smoking may be moderately associated with disability (effect size r = -0.30, 95 % CI (-0.63,
0.12)). However, neither frend reached statistical significance (p = 0.14 and p = 0.12), indicating the need for further
research in larger cohorts to confirm these preliminary findings.

Conclusions. The study results indicate that the total dietary energy inftake among MS patients was lower
than the values recommended for their age and physical activity. We found that protein and sodium intakes in MS
patients are significantly higher than recommended value and the consumption of vitamin D through food is below
recommended standard.
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M ultiple sclerosis (MS) is an inflammatory demy- unknown, but it has an immune-mediated basis and
elinating disease of the central nervous system occurs in genetically susceptible individuals [4]. Other
that causes neurological impairment which mainly af-  than genetic, various environmental factors seem to
fects young adults [1]. The cause of MS remains so far  play a role in the development of MS. Microbial and
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viral infections, smoking, vitamin D, sun exposure, di-
etary habits may be relevant to its pathogenesis [12].
Several studies have reported that dietary factors in-
fluence the mechanisms of MS pathology, its develop-
ment, and disease activity [12]. Modulation of milieu
inflammation can be a protective factor against the
occurrence, symptoms, and progression of MS [5].
As a modifiable factor, dietary patterns are closely re-
lated to the incidence of MS and its complications [6].

Physical exercise, assumed «healthy diet» and res-
toration of optimal concentrations of vitamin D have
an anti-inflammatory effect and may ameliorate the
course of many chronic inflammatory diseases, such
as MS [7]. Smoking status is also a factor that has to be
taken into the account. The epidemiological evidence
reported to date suggests that smoking is probably as-
sociated with a greater risk of conversion from relaps-
ing—remitting to secondary progressive MS [14].

Although the evaluation of nutritional status is im-
portant for all patients with chronic ilinesses, the diet
habits of patients with MS have not been adequately
investigated [4]. Meta-analysis of epidemiological
studies has demonstrated a relation between MS
mortality and dietary fat, where intake of saturated
fatty acids, mainly in animal fat products, correlates
positively with MS mortality [2].

Although studies have shown the important role of
nutrition in MS, the current therapy is not combined
with any specific nutritional or lifestyle recommenda-
tion [13].

From our previous research there were found that
a great portion of patients with MS are uncertain
about dietary advice, they are unsatisfactory with
nutrition recommendations both from the internet
and from the doctors that is why didn’t receive proper
evidence-based dietary guidance [9].

According to the identified needs assessment of
diet and nutrient intake is an approach that has been
used to evaluate diet-disease association [13] in or-
der to identify whether nutrients play a role in MS in
the Ukrainian population.

Objective — to explore the association of nutrition
and lifestyle with the multiple sclerosis course and
investigate dietary habits and meeting recommended
dietary intake in patients with multiple sclerosis in
Ukraine.

Materials and methods

Design and Recruitment

A single-center, non-interventional cross-sectional
study was conducted to assess and analyze the asso-
ciation between dietary and environmental habits and
MS severity in the Ukrainian population. The study
included a total of 28 patients undergoing inpatient
and outpatient treatment from June 2024 to January
2025 at the Partners Multiple Sclerosis Department
of Kyiv City Clinical Hospital #4, Kyiv, Ukraine.

All 28 patients were previously enrolled in our
microbiome research project. The inclusion criteria
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were as follows: a diagnosis of MS according to the
McDonald criteria (2017), gender: male/female, age:
20—40 years, consent to participate in the Food Fre-
quency Questionnaire (FFQ)-survey, ability to maintain
consistent contact and ability to use digjtal type of
survey, signed informed consent after a full explana-
tion of the research method. Significant cognitive-
cooperative impairment and lack of compliance were
considered exclusion criteria.

All the participants provided sociodemographic
and other clinical data, which included age, sex, body
mass index (BMI). Dietary intake was assessed us-
ing a validated semi-quantitative EPIC-Norfolk FFQ
in Ukrainian language. Physical activity and smoking
habits were also investigated. To evaluate the role of
Ultra-processed food (UPF) in MS severity, the NOVA
classification was applied for grouping FFQ food
items. Patients were classified in two groups based
on MS severity: mild to moderate and severe.

The study was conducted in accordance with
the Declaration of Helsinki, and the protocol for this
study received prior approval from the Bioethics and
Research Ethics Committee of Bogomolets National
Medical University during its meeting on November
07, 2018, as documented in Protocol No. 115, and
informed consent was obtained from each subject.

Data collection

Anthropometric measures were conducted dur-
ing the visit and BMI was calculated as weight (kg):
height?/(m2?) and then patients were classified as
under-weight patients, normal-weight, overweight,
and obese.

Neurological assessment

Neurological examination was conducted by re-
searchers during the hospital visits. The neurologi-
cal disability of MS patients was quantified by the
Expanded Disability Status Scale (EDSS), which rates
seven neurological domains (Visual, Brainstem, Py-
ramidal (motor), Cerebellar (coordination), Sensory,
Cerebral, and Bowel/bladder) in the context of a
standard neurological examination. For MSSS calcu-
lation retrospective analysis of medical records was
performed. We used a severity score categorized as
«mild to moderate» if EDSS level is < 4 and «severe» if
EDSS level is > 4. EDSS >3.0 is used as a threshold
to classify patients according to their disability status,
where EDSS < 3.0 classified as no disability and > 3.5
is disability.

Data about smoking habits, physical activity were
collected through FFQ-survey. Physical activity level
categorized as four domains: () low-activity (routine
tasks: housework, shopping, etc.), (Il) light activity
(routine tasks + 30—60 minutes of moderate activity/
day, e.g., walking 3—5 km/h, gymnastics, stretching,
slow swimming, light cycling, etc.), (Ill) active (routine
tasks + > 60 minutes of moderate activity/day, e.g.,
walking 3—5 km/h, gymnastics, stretching, slow
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swimming, light cycling, etc.), (IV) very active (active life-
style + an additional 120 minutes of moderate activi-
ty/day + 60 minutes of intense activity, e.g., chopping
wood, rock climbing, intense running, etc.). Smoking
status was classified as: (I) non-smoker, (Il) hookah-
smoker, (ll) cigarette smoker, (IV) e-cigarette use.

Dietary assessment

Each patient received instructions from the re-
searcher on the rules about survey participation. We
used a consistent explanation for survey completion.
Dietary intake was assessed using the Ukrainian ver-
sion of the food frequency questionnaire «the EPIC-
Norfolk FFQ», which was previously adapted and vali-
dated for Ukrainian adults by [10]. This version con-
sists of 124 food items and items that are not avail-
able or not commonly consumed in Ukraine, such
as marmite, watercress, quiche, Horlicks and some
kinds of margarine were removed. Median time dura-
tion for the questionnaire compilation was 35 min.
Frequency options for each item were «never or less
than once/month», «1—3 per month», «2—4 per
week», «(5—6 per week», «once a day», «<2—3 per day»,
«4—5 per day», «<> 6 per day»). For each food item of
the FFQ, we indicated the medium serving size. The
average food consumption was calculated (in g) by
following the standard portion sizes and frequency
indication calculated per day additionally. Energy,
macro and micro-nutrient intakes were obtained us-
ing an open source FFQ EPIC Tool for Analysis (FETA).
Additionally selected food items such as fast-foods,
confectioneries, salty snacks, soft drinks, breakfast
cereals, ultra processed meet, ultra processed fish,
ultra processed dairy products, sauces and ice cream
were group according to the NOVA classification into
group UPF.

Each survey took approximately 30—55minutes
to complete. Some patients asked the researchers for
clarification, and all confusion regarding questions was
resolved. Strict confidentiality measures were observed
throughout the study to protect participant privacy. All
collected data was anonymized and securely stored.

We set recommended dietary calorie needs based
on age, sex and physical activity levels of each par-
ticipant and intake for macro- and micronutrients was
assessed based on the Dietary Reference Intakes
(U. S. Department of Agriculture and the U. S. Depart-
ment of Health and Human Services, Dietary Guide-
lines for Americans).

Analysis

Descriptive statistics were used to summarize the
demographic and clinical characteristics of the study
population. Continuous variables were reported as
mean (SD) or median (IQR), while categorical vari-
ables were presented as frequencies and percent-
ages. The findings were presented in the form of
diagrams, charts, and tables, allowing for an objective
representative of results.

Wilcoxon signed-rank test (for non-normally dis-
tributed data) and one-sample t-test (for normally
distributed data) were used to assess the differences
between daily nutrients intake, physical activity level,
smoke habits and MS severity categories.

Initially clinical data were entered into the RedCap
and data obtained from the FFQ encoded in Excel
sheets, then analyzed via FETA software to calculate
nutrient data [8]. A p-value < 0.05 was considered
statistically significant. Data analysis was conducted
in R (v4.0.5, r-project.org).

Results

Study population

The study encompassed a cohort of 28 patients
with MS, consisting of 18 (64.3 %) women and 10
(35.7 %) men, median age — 34 years old (IQR —
5.25). The majority of patients were diagnosed
with relapsing-remitting MS, accounting for 92.9 %
(n = 26) of the sample, while 6.9 % (n = 2) with
primary-progressive MS. Based on the distribution
of disease severity in the study sample, participants
were categorized as «mild-moderate» (EDSS level
is < 4; n=17), and «severe» MS (EDSS level is > 4;
n = 11). EDSS median = 3; IQR = 2. Dietary restric-
tions were reported by 17.9 % of individuals in the
sample (n = 5). The median BMI was 23.0 kg/m?
(IQR =7.0). 57.1 % (n = 16) participants constantly or
very often took dietary supplements, 17.9 % (n = 5)
used supplements inconsistently and 17.9 % (n = 5)
didn’t take supplements. Table 1 outlines the prin-
cipal socio-demographic and clinical features of the
study population.

Difference between daily macronutrients
and micronutrients intake

In order to investigate the balance of patients’ nu-
trition and their compliance to recommended norms
of macro- and micronutrient intake for maintaining
health, we compared actual consumption levels of
proteins, sodium, fats, carbohydrates, vitamin D. Ad-
ditionally, we assessed the difference in total food cal-
ories intake according to the recommended norms.
The whole data is shown in Table 2.

The total energy value of the diet in the study
group was significantly different from the recom-
mended values according to age and level of physical
activity p = 0.002 (women: (1983.58 + 1166.67)
kcal/day; men: (2055.97 + 782.88) kcal/day) using
Wilcoxon Signed-Rank Test.

When analyzed at the macronutrient level, a statis-
tically significant difference was observed in protein
consumption and no deviations were found in fat and
total carbohydrate consumption. Protein intake
among participants in both male and female groups
((91.07 £ 51.56) g/day) was significantly higher than
the recommended (p < 0.0001). There is no statisti-
cally significant difference in total carbohydrate intake
between males ((234.67 £ 106.02) g) and females
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Table 1

Baseline demographic and clinical features
of the study group
Characteristics Value
Total patients 28
Female 64.3% (n=18)
Male 35.7 % (n = 10)
Age, years (Me (IQR)) 34,5.25
BMI, kg/m2 (Me (IQR)) 23.0,7.0
Relapsing-remitting MS 92.9% (n = 26)
Primary-progressive MS 6.9% (n=2)
Severity

= Mild to moderate (EDSS level is < 4) 17

= Severe (EDSS level is > 4) 11

= Disability

- EDSS <3 12

- EDSS>3.5 16
Physical activity

= low 10

- light

= active

= very active 1
BMI categories:

= underweight (< 18.5 kg/m?) 8

» normal (18.5—24.9 kg/m?) 15

= overweight (25.0—29.9 kg/m?) 3

= obese (> 30.0 kg/m?)
Smoking:

= non-smoker 14

= hookah-smoker 1

= cigarette smoker 7

= e-Cigarette use 6

((233.73 £143.43) g; p = 0.985), and the intake levels
in both groups are within the recommended range.

Mean fat intake was
means that consumpti

(84.54 + 44.79) g/day which
on levels are within the norms.

On micronutrient level, we also found that patients had

significantly reduced di

etary intake of vitamin D com-

pared to recommended values (p < 0.0001.) The aver-

age

intake of vitamin D

in the sample was

(3.46 £ 2.76) ug, which corresponds to approximately
(138 £ 110) IU, well below the recommended 600 U

per day. Sodium
(2747.13£1272.51)

intake among participants
mg/day) was significantly high-

er than the recommended 2300 mg/day, p = 0.026).

BMI among MS patients and severity score

The comparison of BMI between patients with
mild-moderate and severe disease severity revealed
no statistically significant difference. The median BMI

was 21.00 in the mil
in the severe group,

d-moderate group and 23.00
with a Wilcoxon signed-rank

test of W = 75.50; p = 0.41, and a small effect size
r = —0.19. Although a slightly higher BMI was ob-
served in the severe group, the difference was neither

statistically nor clinical

ly meaningful in this sample.

Consumption of confections and severity score

among MS patients

We previously calculated the consumption of each

product based on the

data on the amount of con-

sumption and standard portions after filling out the
questionnaire and looked at whether there was a
relationship between the consumption of fast food,

sauces, sweets, ultra-processed meat, fish and dairy
products with the severity of MS. The analysis of

dietary intake revealed that patients with severe
disease reported higher consumption of confections
compared to those with mild to moderate disease.

The median intake wa

s 14.80 g per day in the mild-

moderate group and 70.30 g per day in the severe

group. This difference was not statistically significant

(p = 0.17). However,

r=-0.32; 95 % CI [-0.65;0.11]. These findings imply

the size effect is moderate

Table 2
Mean nutrient intake among study participants
Male Female Total
Characteristics Recommended Recommended
Mean intake dietary intake Mean intake dietary intake Mean intake
mean mean

Total energy, kkal 2055.97 + 782.88 2400.00 1983.58 + 1166.67 2161.11 2025.81+1076.40

Total fat, g 93.19+41.11 80.00 79.72+47.14 70.00 84.54 + 44.79

Total protein, g 82.05 + 25.63 56.00 96.08 + 61.64 46.00 91.07 £ 51.56

Total carbohydrates, g 234.66 + 106.02 283.00 233.73+143.43 273.00 234.06 + 129.23

Vitamin D, pg 3.79+281 15.00 3.27 £ 2.80 15.00 3.46+£2.76

Sodium, mg 3032.74 + 1410.44 2300.00 2588.45 + 1201.65 2300.00 2747.13+1272.51
YKPAIHCbKWI HEBPOJIOTIYHUW XXYPHAN - 2025, N°1
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W, =63.50,p=0.17, 7% =-0.32, CI95% (-0.65,0.11), n_, = 28

Mann—Whitney
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Fig. 1. Comparison of Confections Intake Across Disease Severity Groups

a possible trend but do not provide sufficient evidence
to confirm a meaningful association between disease
severity and confection consumption. A trend toward
higher confection consumption among participants
with severe disease course is shown in Fig. 1.

No statistical changes were found for other groups
of UPF products (Ultra-processed fish p = 0.87, Ultra-
processed meat p = 0.10, sources p = 0.24, fast food
p = 0.92, ice cream p = 0.17, cereals p = 0.23, diary
p =0.07)

Influence of smoking behavior
on severity score among MS patients

A comparison of smoking behavior between indi-
viduals with and without disability was conducted us-
ing the Wilcoxon signed-rank test. The median smok-
ing score was 1.00 in the no disability group (n = 13)
and 3.00 in the disability group (n = 15). Although
the p-value indicates a non-significant difference,
the effect size (r = —0.30; 95 % CI [-0.63; 0.12] sug-
gests a moderate association between smoking and
disability. However, the wide confidence interval indi-
cates uncertainty about the direction and magnitude
of the association.

Discussion

In this study we investigated the difference be-
tween daily nutrient intake in MS patients in Ukraine
compared to the recommended guidelines for healthy
diet and influence of smoking behavior as part of
recommendations for maintaining a healthy lifestyle.
We found that protein, sodium and vitamin D intake
have significantly changed in MS patients’ diets.
Study showed that patients with MS have increased
levels of protein and sodium. High levels of protein
intake and sodium correlate with our previous study,
in which we found that MS patients were more likely
to have enterotype 1, which is associated with high
levels of animal protein, fast food, and sweets, com-
pared to standard recommendations.

Our study found no significant difference be-
tween total fat, total carbohydrate intake and the

recommended value. Despite the fact that many
studies have examined the role of fats, the results of
case-control studies still remain inconsistent and de-
batable. Our results align with those of S.M. Zhang et
al., 2000 study that did not support relations between
intakes of total fat or major specific types of fat and
the risk of MS [15].

The total energy value of the diet in the study
group was significantly different from the recom-
mended based on age and level of physical activity
p < 0.001 (women: (1983.58 + 1166.67) kcal/day;
men: (2055.97 = 782.88) kcal/day). Findings from
M. Habek et al. [4] suggest that many patients suffer
from various forms of malnutrition. In patients with
MS malnutrition has been connected to impairment
of the immune system, mental function, respiratory
muscle strength and increased risk of specific nutri-
ent deficiencies. Our results can be explained by
several factors. First, according to our previous study
on the assessment of the level of satisfaction with
nutritional recommendations, patients are lost in un-
proven advice and may restrict their diet unjustifiably,
including in the amount of calories [9]. On the other
hand, the questionnaire assessment method involves
recall and self-reporting biases. Despite the data ob-
tained, the overall body mass index is not associated
with the degree of disability in our study.

The decreased consumption of vitamin D through
the diet is consistent with numerous studies about
the role of vitamin D in MS pathogenesis. Data from
research made by D. Eyles et al. [3] showing that vita-
min D regulates myelin production by the oligo- den-
drocytes as well as other neuronal processes. In our
sample, more than half of the patients take vitamin
D supplements as prescribed by their doctor consis-
tently. However, our findings can be used in clinical
practice to provide more precise recommendations
for this category of patients who do not take vitamin
D or taken irregularly, with further investigation of se-
rum vitamin D levels.

Consistent with other studies about environment
influence on autoimmune diseases, we detected

YKPAIHCbKWUA HEBPOJIOTIYHUM XYPHAN -
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possible relationship between smoking and disability
with moderate size effects (biserial rank = —0.32), indi-
cating that smoking may affect the progression of the
MS. Given the detrimental effects of smoking on overall
health, patients should be informed about its possible
influence on their general and neurologjcal condition.

As for our knowledge, we first in Ukraine analyzed
nutrition and dietary nutrients intake with validated
EPIC-FFQ among MS patients.

Although our study provides new insights into the
role of diet in MS patients, it is not without limitations.
The observed trend between confections and severity
of MS duration groups suggests no significance cor-
relation but with moderate size effect and may war-
rant further investigation with a larger sample size.
Also, the epidemiological distribution of this disease
coincides with our group, but further studies should
include more participants with progressive forms of
the course.

Conclusions

This is the first nutritional assessment study
among patients with MS in Ukraine. We conducted an

analysis of nutritional intakes and compared findings
with recommended standards. Additionally, we inves-
tigated the role of smoking behaviour and UPF con-
sumption in MS patients using validated EPIC-FFQ.

This study demonstrates that protein intakes in
MS patients are higher from recommended values.
Sodium intake is also a concern. It has been estab-
lished that the consumption of vitamin D with foods
is below standard and therefore it is important to
draw patients’ attention to the importance of taking
it as a supplement.

Preliminary trends suggest that smoking may be
associated with disability and higher sweet intake
with increased disease severity. Further studies with
larger cohorts are needed to validate these findings.

Patient education on healthy balanced diet and
smoking cessation may be a valuable component of
disease management and should be considered in
clinical practice.

Perspectives for further research include larger co-
horts and longijtudinal collection of samples, which will
be required to investigate these clinical associations, in-
cluding subjects with progressive forms of the disease.

This study, as part of the MS microbiome investigation project, was reviewed and approved by the Bioethics and
Research Ethics Committee of Bogomolets National Medical University during its meeting on November 07, 2018,
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HavujioHaAbH1IN MeanyHMIA yHIBepcuTeT imeHi O.O. boromonbLg, Kuis

BnAuB AIETU TO CNOCOOBY XUTTH
HA TAXKKICTb nepebiry po3CiaHOro CKAepo3y

MPOTIAroM OCTAOHHIX AECSATUAITE CMIOCTEPIFAETLCS 3POCTAHHSI IHTEPECY AO BMBYEHHS BINAVBY AIETU TO CNOCOBY
XKNTTS HO Nepebir po3cigHoro ckaepoay (PC). LLi YMHHMK NOTEHLIMHO MOXKYTb MOAYAKOBATY 3ANMAABHY BIAMOBIAb, A BIATAK
MOB’13AHi i3 30XBOPKOBAHICTIO HAO PC TO MOrO NPOrpeCcyBAHHSIM.

Meta po60TU — BVBYMTY 3BSI30K XAPYYBOHHST T CMIOCOBY XUTTS 3 TSHKKICTIO Nepebiry po3CigHOro CKAepOo3y, a
TOKOX XAPYOBI 3BUYKN TO AOTPUMAHHST PEKOMEHAOBAHX HOPM CTMOXMBOHHS HYTORIEHTIB Y NALYEHTIB i3 PO3CIFIHUM CKAe-
PO30M B YKPAIHI.

MarepiaAn Ta MeToAUn. B 0AHOLIEHTDOBOMY MONEPEYHOMY AOCAIAKEHHI B3SIAM YHOCTb 28 MALEHTIB BIKOM MOHOA
18 pokiB i3 aAilarHo3om PC, §Ki OTPUMYBOAM CTALOHAPHY A60 AMBYAQTORHY AOMOMOTY B KUIBCHKIiN MICBKI KAIHIYHIN AiKQp-
Hi N2 4y nepioa, i3 Aamctonaaa 2024 p. A0 CivHg 2025 p. NMPOAHAAIBOBAHO BiAMOBIAI HO BOAIAOBOHWIN | OAQMTOBAHUM OMNA-
TYBOABHUK LLLOAO YACTOTU Npuinomy ixi (FFQ) EPIC-Norfolk, AQHI MeANYHOT AOKYMEHTALLi TO PE3YABTATU HEBPOAOTYHOTO
OASIAY. AHOAIZ AQHWX MPO MOXKMBHI PEYOBUHM MPOBOANAM 30 AOMTOMOTOKO MPOrPAMHOIO 3abesneyeHHst FETA (po3po6-
AEHOTO BIAAIAOM eniaeMiIOAOTiT KEMOPUAXKCBKOTO YHIBEPCUTETY). 51K CTOHAQPT AASI OLLIHKK BiAMOBIAHOCTI XQPYYBOHHS
PEKOMEHAOBOHOMY AJETUYHOMY CMOXMBAHHIO BUKOPUCTAHO AQHI 3 AIETUYHUX PEKOMEHACLLIM AAS OMEPUKAHCHKOI
nonyaaui (2020—2025). AAS1 OLHKM BIAMIHHOCTEN MiXK BUBIPKOK TA €eTAAOHHUMU ACHUMK 30CTOCOBYBOAU T-KpUTEPIN
CTbIOAEHTA AAST HE3AAEXKHKX BUBIDOK, TECT BIAKOKCOHO AAS1 OAHIET BUBIDKIW, HENAPAMETPUYHNNA TECT MAHHO—BITHI.

Pe3yAbTaTU T OBrOBOPEHHS. Y AOCAIAKYBOHI KOropTi 6yA0 18 (64,3 %) »iHoK i 10 (35,7 %) YOAOBIKiB, cepea-
Hi BiK — 34 (31.4—36.6) pOoku (MDKKBAPTUABHNIA PO3MAX — 5,25). YCTOHOBAEHO, LLO 30raAbHA €HEPreTMyHA LHHICTb
PALOHY BYAQ HVDKYOKO BiA PEKOMEHAOBOHMX 3HOYEHb 3 YPOXYBAHHSIM BiKy TO PiBHS1 $i3nyHOI akTeHOCTI (p < 0,001).
CnoxmBaHHS BiAka ((91,07 + 51,56) r/aeHb) cepea yHOCHMKIB BYAO 3HAYHO BULLIMM 3a pekoMeHAOoBaHe (p < 0,0001).
BrgBAEHO, WO MAUIEHTM 3HOYHO MEHLLE CMOXXMBAAM BITAMIHY D 3 DXXEeto MOPIBHIHO 3 PEKOMEHAOBAHUMY 3HOYEHHS-
MU (P < 0,0001), TOAI SIK CMOXMBAHHS HOTPIO ((2747,13 + 1272,51) Mr/A€Hb) 3HOYHO NEPEBULLYBOAO PEKOMEHAOBAOHI
2300 Mr/peHb. 3apEECTPOBAHO TEHAEHLIKO, SIKA CBIAYMAC MPO T, LLLO CMOXXMBAHHS COAOAKOIO MOXE BMAMBATA HO TSHK-
KiCTb 30XBOPIOBAHHS (r =—0,32; 95 % Al (=0,65; -0,11)), a KypiHHS MOXe ByT/ NOMIPHO MNOB’ 130HE 3 iIHBAAIAHICTIO (r =-0,30;
95 % Al (-0,63; -0,12)). OAHAK 0BUABI TEHAEHLLT HE MOAW CTATUCTUYHOIT 3HAYYLOCT (P = 0,14 i p = 0,12), WO BKA3YE HA
HEOBXIAHICTb MPOBEAEHHST AOCAIAKEHD Y BIABLLMX KOFOPTOX AAST MIATBEPANKEHHS MOMEPEAHIX PE3YALTATIB.

BUCHOBKU. PE3yABTATU AOCAIAKEHHS CBIAUMAM MPO Te, LLO eHEePreTMyHA LiHHICTb paLioHy xBopux Ha PC 6yaa
HKHYOKO, MOPIBHSIHO i3 MOKAZHUKOMM, PEKOMEHAOBAHMM AAST BIAMOBIAHOTO BiKy TA }i3YHOI AKTUMBHOCTI. BUSIBAEHO, LLO
3AraAbHE CMOXKMBAHHS BIAKO TA HATPIKO Y XBOPWX HO PC 3HAYHO NEpEBNLLYBAAO PEKOMEHAOBOHI 3HOYEHHS, O CMOXMN-
BOHHS1 BITAMiHY D 3 DHketo ByAO HUXKYMM 30 MOKA3HWKI 3A0POBOIO XAPYYBAHHSI.

KAKO4OBi CAOBQ: XOPYYBAHHSI, PO3CISHUIN CKASPO3, Nepebir PO3CigHOro CkAaepay, aHkeTa FFQ, EDSS.
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