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Abstract. According to the Territorial Body of the Federal State Statistics Service for the Murmansk Region, the
incidence of osteoarthritis among the adult population is 46.57 per 1000 people. In order to identify the features of
comorbid pathology in patients over 60 years of age with osteoarthritis who have vitamin D deficiency and insufficiency,
100 patients over the age of 60 years (cf. age 69.03 £ 2.34 years). All patients live in Murmansk; 85% of patients were
women and 15% men. Research methods were used: questionnaire, clinical examination, determination of the level
of vitamin D. It was found that in patients with osteoarthritis over the age of 60 years, 1/3 have vitamin D deficiency
and more than 1/2 — vitamin D deficiency. In patients with osteoarthritis with vitamin D deficiency and deficiency,
such comorbid pathologies as arterial hypertension, coronary heart, rheumatoid arthritis. In patients with vitamin D
deficiency, compared with the group with vitamin D deficiency, the following were more often noted: type 2 diabetes
mellitus, cancer, chronic obstructive pulmonary disease, and a history of acute circulatory disorders. Subjects with lower
levels of vitamin D have more often geriatric syndromes such as: hearing impairment, dysphagia, constipation, urinary
incontinence and pathology of the oral cavity. Patients with vitamin D deficiency in comparison with its insufficiency
have a more pronounced radiological stage of the disease and the degree of dysfunction of the joint, which, in turn,
increases the percentage of disability among these patients. Thus, vitamin D deficiency is one of the risk factors for a
number of comorbid pathologies in osteoarthritis. In this connection, it is expedient to include vitamin D in the complex
therapy of osteoarthritis in patients over 60 years of age.
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Pestome. o gaHHbIM TeppuTopuanbHoro opraHa ®egepansHoin cnyx6bl roCyaapcTBEHHONM CTAaTUCTMKM o MypmaH-
ckoit 0bnacTu, 3aboneBaeMoCTb 0CTE0APTPUTOM Cpean B3POCIIOro HaceneHus coctaBnseT 46,57 Ha 1000 YenoBsexk.
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C uenbto BbIIBNEHNUS 0COBEHHOCTEN NONMMOPOMAHOM NATONOMMU 1 HEKOTOPbLIX rEPUaTPUYECKUX CUHAPOMOB Y nawLu-
eHTOB cTapLue 60 neT ¢ 0CTE0aPTPUTOM, UMEKLLMX AeULMT U HeOCTAaTOYHOCTb BUTaMuHa D, 6bino obcneaosaHo
100 nauueHTOB B BO3pacTe ctapuwe 60 net (cpeaHuin Bospact 69,03 £ 2,34 roaa). Bce nauneHTbl npoxusanu B
r. Mypmatcke; 85% nalnWeHTOB COCTaBUIIN XeHLWMHbI U 15% — MYyX4uHbI. Micnonb3oBanucb MeTogbl CCNeao-
BaHUA: aHKeTUpoBaHue, KnuHuyeckoe obcneaoBaHue, onpeaeneHne yposHa Butamnia D. bbino yctaHoBreHo,
47O Yy 1/3 NaLMeHTOB, CTpajaKLLNX 0CTE0apTPUTOM B BO3pacTe cTapwe 60 net, umeetcs geduumnt sutammuHa D u
HeJoCTaToOYHOCTb BuTaMmnHa D — y 6onee nonoBuHbl nccneayembix. Y 60mbHbIX C 0CTE0aPTPUTOM C AeULUTOM
1 HeJOCTATOYHOCTLI BUTaMuHa D Hanbonee YacTo 0TMeYanuchb Takue NonuMopbuaHble NaTonoruu, Kak runepTo-
HWYeckas 60Nne3Hb, CEpAeYHO-COCYANCTas NaToNorus, peBMaTOMAHbLIA apTPUT. Y NaLMEHTOB, UMELLMX AeduyunT
BUTamMuHa D, N0 cpaBHEHWIO C rpynnon ¢ HeLOCTAaTOYHOCTbIO BUTaMMHa D Yalle oTMevanucb: caxapHblil guabet
2-ro TMNa, OHKonormyeckne 3abonesaHus, xpoHuyeckas 06CTpyKTUBHas BONE3Hb Nerknx, 0CTpoe HapyLleHue
kpoBooOpalleHnsi B aHamHe3e. Obcnegyemble C HU3KMMM NOKa3aTensaMu cogepxanus sutammHa D umeroT Gonee
4acTo repuaTpuyeckue CUHAPOMbI, TaKMNE Kak HapyLLeHus cnyxa, aucdarus, 3anopbl, HegepKaHue MoYu U NaToso-
rms poToOBOM NonocTu. MaumneHTsl, CTpagarolme aeduumtom ButammnHa D, B CpaBHEHWN C NauneHTamm, y KOTopbIX
OH BblfT HA HeJOCTaTOYHOM YPOBHe, UMET Bonee NPOrpecCUBHYI0 PEHTIEHONOMMYEeCKyo CTaanio 3abonesanns n
BbIPaXXeHHOCTb HapYLWeEHUIA (YHKLMIA CYCTaBOB, YTO, B CBOKO 04YEPEb, YBENMYMBAET NPOLEHT UHBANUAU3aLNUN cpeam
yKa3aHHbIX nayneHToB. Takum obpasom, aecdmumnt ButammHa D sBnseTca ogHUM 13 hakTopoB prcka LEeNoro psaa
nonmmopBuaHoON NaTonorum Npu octeoapTpuTe. B cBA3N ¢ Bbilleyka3aHHbIM, LenecoobpasHo BKIOYNTL BUTaMuH D
B KOMMNJIEKCHYIO TEpanuio ocTeoapTpuTa.

KniouyeBble cnoBa: ButamuH D; OCTE0apTpPuUT, NaLMUEHTbLI NOXNNOro N CTap4eckoro Bo3pacTa; I'IOJ'II/IMOp6VID,HaF|

natonorus.

INTRODUCTION

Low vitamin D levels are a global problem for peo-
ple of all ages. The current insufficient vitamin D supply
of the Russian population is due to the low level of its
synthesis and insufficient intake with food [1]. Vitamin D
deficiency is characterized by extremely adverse health
consequences [2].

Studies of vitamin D deficiency conducted in recent
years show a high prevalence of deficiency in elderly pa-
tients. Thus, vitamin D deficiency among the elderly popu-
lation in Europe was found in 47% of women and 36% of
men. In Asian countries it was in 80% of the population [3].
In our country, the frequency of vitamin D deficiency among
elderly and senile people is 86.4% [4].

In the elderly, low vitamin D levels increase the risk of
fractures due to increased bone resorption and decreased
bone mineral density [4]. Vitamin D deficiency in the elderly
also affects muscle tissue, physical activity and general ge-
riatric status. Vitamin D supplementation reduces the risk of
falls, improves muscle tone, and also reduces the severity
of cognitive impairment and improves overall health, and
is therefore essential for vitamin D-deficient elderly people
with senile asthenia [9].

In the development of vitamin D deficiency, the climatic
and geographical features of the region of residence play a
major role. Vitamin D deficiency is widespread in northern
latitudes and especially in the Arctic region [6, 7].

Vitamin D deficiency is a leading factor in the develop-
ment of osteoarthritis. It can be one of the etiologic factors
of a number of other chronic non-infectious diseases, auto-
immune and oncologic. The presence of vitamin D deficien-
cy is also associated with a more severe course of various
chronic diseases [8].

Osteoarthritis is the most common joint disease in the
elderly and old age, which is accompanied by disability in
the population [9].

According to the official data of the Territorial Depart-
ment of the Federal State Statistics Service in the Mur-
mansk region, the incidence of osteoarthritis among adults
is 46.57 per 1000 people [11].

Currently, the problems of tactics of management of pa-
tients with concomitant pathology are of great relevance.

The literature contains data on polymorbidity of osteo-
arthritis with diseases of the cardiovascular system (arterial
hypertension) and gastrointestinal tract [13]. At the same
time, there are very few studies that describe the features
of polymorbid pathology in patients depending on vitamin D
deficiency, which is important in the selection of drugs with
a favorable safety profile in osteoarthritis in combination
with polymorbid pathology.

AIM

To identify the features of polymorbid pathology and
some geriatric syndromes in patients over 60 years old
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suffering from osteoarthritis with vitamin D deficiency and
insufficiency.

MATERIALS AND METHODS

The study included 100 patients diagnosed osteoarthri-
tis, who were under outpatient treatment and observed in
outpatient clinics in Murmansk. The patients’ age ranged
from 60 to 80 years (mean age was 69.03+2.34 years), of
which 85% were women and 15% were men.

The study was performed in accordance with the stan-
dards of good clinical practice and the principles of the Dec-
laration of Helsinki. The study protocol was approved by the
Ethical Committee of the Northern State Medical University.
Written informed consent was obtained from all participants
before inclusion in the study. The study was conducted as
the patients applied for it.

All patients had a confirmed diagnosis of osteoarthritis
according to the clinical recommendations of the Associa-
tion of Rheumatologists of Russia (2021).

Questionnaire data (socio-demographic indicators),
clinical examination, determination of vitamin D levels, as-
sessment of the radiologic stage of the disease and the
degree of joint dysfunction were used. During clinical ob-
servation, the presence of chronic non-infectious diseases
such as arterial hypertension (AH) [19], coronary heart
disease (CHD), chronic cardiovascular insufficiency (CVI)
[20], acute cerebral circulatory failure (ACF) — according
to the neurologist's report, type 2 diabetes mellitus (DM)
[21], rheumatoid arthritis (RA) [22], gastric or duodenal ul-
cer (DU) [23], cancer — according to the oncologist’s re-
port, chronic obstructive pulmonary disease (COPD) were
assessed in patients [24].

We also determined the presence of age-associated
conditions: pelvic organ disorders (urination, defecation),
eye and hearing organs, swallowing problems (clinical
recommendations of the Russian Association of Gerontolo-
gists and Geriatricians, 2020). In addition, the results of
radiologic studies of joints (stage of osteoarthritis disease)
and joint dysfunctions were assessed (clinical recommenda-
tions of the Russian Association of Rheumatologists, 2021).

Vitamin D levels were determined using HPLC-MS/
MS (high-performance liquid chromatography with tandem
mass spectrometry) method. The analyzed material was
blood serum. Norms: less than 20 ng/mL — vitamin D defi-
ciency, 20-30 ng/mL — vitamin D insufficiency, more than
30 ng/mL — normal vitamin D level. The study included pa-
tients who had not previously received vitamin D therapy
(Russian Association of Endocrinologists, 2016).

The results were processed using statistical software
SPSS Statistics (version 23.00, license Z125-5301-14).
Data distribution was evaluated using the Kolmogorov—-

Smirnov test. To analyze the results, we used the param-
eters of descriptive statistics, Mann-Whitney U-criterion to
compare the mean values of two independent samples, and
the x? test to evaluate differences in frequency of occur-
rence.

RESULTS

Vitamin D levels in patients with osteoarthritis older than
60 years of age (Figure 1) were found to be below target
values in the majority of 92% (vitamin D deficiency or in-
sufficient levels (20-30 ng/mL)). More than 1/3 of patients
(33.0%) had vitamin D deficiency (< 20 ng/mL), and only 8%
of patients had normal vitamin D levels (>30 ng/mL), which
indicates the urgency of the problem of vitamin D insuffi-
ciency for patients in this group.

It was found that female patients with vitamin D insuf-
ficiency or deficiency accounted for 84.85%, while male pa-
tients accounted for 15.15% of cases.

Due to the fact that in our sample the number of indivi-
duals with normal vitamin D content was insufficient for sta-
tistical analysis, further analysis was performed in groups
with vitamin D deficiency (severe vitamin D insufficiency)
and mild vitamin D insufficiency. Thus, group 1 consisted
of 33 patients (35.86%) with vitamin D deficiency (severe
vitamin D insufficiency), group 2 consisted of 59 patients
(64.14%) with mild vitamin D insufficiency.

Analysis of polymorbid diseases in two groups (patients
with severe vitamin D deficiency (group 1) and mild vita-
min D insufficiency (group 2)) (Fig. 2) showed that patients
with osteoarthritis in both groups 1 and 2 most often had
such concomitant pathologies as hypertension, CHD, RA,
DM, oncological diseases, COPD, ACF in anamnesis.

In group 1, the frequency of concomitant polymorbid pa-
thology in patients was distributed as follows: AH was pre-
sent in all patients, DM was observed in more than 1/2 of
subjects, CHD was present in almost 1/2 patients, and RA
was present in less than 1/2 patients. A history of ACF was
found in almost every second patient, 2/5 had a history of
CVI, and oncologic diseases were present with the same
frequency. COPD was observed in 2/5 of patients, every
fourth patient had ulcer.

In the 2nd group of patients the incidence of chronic
non-infectious diseases was distributed as follows: AH — in
9 out of 10 patients, more than 1/2 of patients had CHD,
also more than 1/2 of patients had RA, every third patient
had CVI and ulcer, every fourth patient had DM, oncological
diseases were present in 1/6 patients, ACF in anamnesis
was found in every tenth patient, COPD was noted less fre-
quently — only in 3% of patients.

Analysis of differences between groups 1 and 2 showed
that DM (x?=17.759, p=0.000), cancer (x*=14.612,
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p=0.000), COPD (x*=36.125, p=0.000), and a history of
ACF (x2=28.072, p=0.000) were more frequent in group
1 compared to group 2. At the same time, RA was signifi-
cantly more frequent in group 2 compared to group 1 at the
trend level (x>=2.001, p=0.101).

We analyzed the occurrence of age-associated condi-
tions in patients with osteoarthritis (Fig. 3), which showed
that hearing disorders, dysphagia, constipation, urinary in-
continence, and oral pathology were significantly more com-
mon in group 1. Visual impairment, urinary incontinence and
hearing impairment were common in 3/5 patients, consti-
pation was common in almost 1/2 patients, dysphagia was
common in 2/5 patients and 1/3 had oral pathology. In the

Fig. 1.  Occurrence of different vitamin D levels in patients with

osteoarthritis over the age of 60 (%)

COPD
Oncol.
PU
RA
DM
ACF
CHF
CHD
AH

m Group 1

m Group 2

Fig.2. The incidence of polymorbid pathology in patients with
osteoarthritis over the age of 60 years with different
levels of vitamin D (%). Group 1 — patients with vitamin D
deficiency (severe vitamin D deficiency); Group 2— patients
with mild vitamin D deficiency. Note: the significance of the
differences between the groups according to criterion 2 at

#4p < 0,001, *p < 0.10

2nd group such disorders as visual disturbances were more
frequently noted, typical for more than 1/2 patients, urinary
incontinence was typical for 2/5 patients, hearing distur-
bances were noted for 1/3 patients, and every fifth patient
had constipation.

Patients in group 1 compared to group 2 were more
likely to have hearing impairment (x>=20.612, p=0.000),
dysphagia (x?=35.526, p=0.000), constipation (x*=16.130,
p=0.000), urinary incontinence (x*>=12.511, p=0.000) and
oral pathology (x*=10.528, p=0.002).

To analyze the radiological stage of osteoarthritis
and joint dysfunction, 2 groups of patients were sampled
(Table 1).

More progressive radiologic stage of the disease was
noted in the 1st group of patients. Comparative analy-
sis showed that 66.7% of patients in group 1 and 50.8%
in group 2 had Il and IV radiologic stage of osteoarthritis
(x2=5.255, p=0.022). Stage Il of the disease was present
in 1/3 of patients in group 1 and 1/2 of subjects in group 2,
i.e. stage Il of the disease was more frequently observed in
group 2 (x?=5.291, p=0.022).

In terms of severity of joint dysfunction, the groups dif-
fered at the trend level in that degree Il was more frequent
in group 1 compared to group 2 (x?=3.125, p=0.078).

Table 2 shows the functional impairment scores of pa-
tients with osteoarthritis over 60 years of age in different
vitamin D content groups.

Patients in group 1 compared to group 2 had higher va-
lues for radiologic stage of disease (p=0.000) and degree of
joint dysfunction (p=0.000).

Dysphagia

Visual impairment
Hearing impairment
Constipation

Urinary incontinence

Oral pathology

l l l l
0 10 20 30 40 50 60 70

H Group1 m Group 2
Fig. 3. The incidence of geriatric disorders in patients with
osteoarthritis with different levels of vitamin D (%). Note:
the significance of the differences between the 1st and the
2nd groups according to the criterion x? at ***p < 0.001,
*p <0.05

& POCCHIICKHE BUOMETMIIMHCKIE HCCTEIOBAHIAL  TOM 8 No3 2023

¢ISSN 2658-6576




22

ORIGINAL PAPERS

Table 1

Incidence of functional disorders in patients with osteoarthritis over the age of 60 years
in different vitamin D groups (abs. amount, %)

Indicators Severity of violations Group 1, N=33 Group 2, N =59 Reltljaybtlutey é)rfitilrfif(?r:e);ces
Radiological stage of the disease Stage Il 1" 33,3 29 49,2 X2=5,291 (p=0,022)
Stage Il 18 54,5 27 45,7
Stage IV 4 12,2 3 51
Degree of joint dysfunction The 1st degree 3 9,1 8 13,6
The 2st degree 16 48,5 33 55,9
The 3st degree 14 42,4 18 30,5 x2=3,125 (p=0,078)

Note: reliability of differences between groups p=0.022, p=0.078.

DISCUSSION

Analysis of the results showed that 92% of patients with
osteoarthritis over 60 years of age had deficiency or insuf-
ficient levels of vitamin D. It is worth noting that the study
was conducted in the North of Russia in the Murmansk re-
gion. Most likely, the low level of vitamin D in patients is
associated with a small number of sunny days per year in
Murmansk and low average annual temperature, which do
not allow to provide irradiation of sufficient skin surface for
biosynthesis of the optimal amount of vitamin D.

We found that in elderly patients with osteo-arthritis with
vitamin D deficiency and insufficiency such polymorbid pa-
thology as AH, CHD, RA was most often observed. Our data
are similar to the results of a study by other authors [13],
who talk about the high frequency of polymorbidity of os-
teoarthritis and AH, but, unlike these authors, our study did
not reveal a high frequency of gastrointestinal pathology in
osteoarthritis.

At the same time, our results are somewhat different
from those obtained earlier in another study on a sample
of elderly and senile patients [14]. The similarity consists
in the presence of AH in all patients over 60 years of age.
In the previous study, it was found that the most frequent
pathology in elderly patients was gastrointestinal (81.43%),
muscular and skeletal (77.14%) and endocrine (77.14%)
diseases. Probably, the revealed differences can be ex-
plained by the peculiarities of the sample and specificity of
polymorbidity of osteoarthritis. Thus, CHD in osteoarthritis
was noted more often than in the sample of patients without
it (59% vs. 41%), a similar trend was observed in RA (49%
vs. 8%).

According to |.B. Belyaeva et al. [15], a special role in
the development and progression of osteoarthritis is attri-
buted to systemic metabolic disorders, such as obesity and
DM, which can modify the natural course of local inflamma-
tory reactions in the joint [15]. It follows that the presence of

Table 2

Mean values of functional impairment indicators
in patients with osteoarthritis over 60 years of age
in different groups (points)

. The 1st The 2nd | Mann-Whitney
Indicators
group group U-test
Radiologic stage of the 3,03+0,11 | 2,27+0,06 0,000
disease
Degree of joint 2,54+0,08 | 2,01+0,09 0,000
dysfunction

Note: the significance of the differences between the 1st and the 2nd groups is
p=0.000.

DM in patients with osteoarthritis significantly worsens the
course of the disease.

Vitamin D deficiency is a risk factor for a number of
polymorbid diseases. Analysis of our results showed that
in group 1 compared to group 2 such diseases as DM, on-
cologic diseases, COPD, ACF in anamnesis were more fre-
quently observed. The obtained results are generally con-
sistent with the data of other authors. Thus, according to
A.F. Verbovoy et al. [16], vitamin D deficiency is associated
with the risk of cardiovascular diseases, obesity, diabetes,
COPD.

In the elderly, low vitamin D levels are associated with
osteoporosis, falls and fractures, DM, cancer, cerebrovas-
cular disease, sarcopenia [17], and increased risk of cardio-
vascular mortality [18].

Our patients with lower vitamin D levels are more likely
to have such geriatric syndromes as hearing impairment,
dysphagia, constipation, urinary incontinence and oral pa-
thology. The identified features suggest that patients over
60 years of age with osteoarthritis with lower vitamin D le-
vels are more likely to have geriatric syndromes, which is
consistent with the findings of a study by other authors [5].

Patients with vitamin D deficiency in comparison with
its insufficiency in a greater percentage of cases have a
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more severe radiological stage of the disease and more
pronounced impairment of joint function, which, in turn,
increases the percentage of disability among patients with
vitamin D deficiency.

Thus, vitamin D deficiency is one of the risk factors for
a number of polymorbid pathologies in osteoarthritis. Taking
into account the identified features is important in the selec-
tion of highly effective drugs with a favorable safety profile
in osteoarthritis in combination with polymorbid pathology.
There is a need to include vitamin D in the complex therapy
of osteoarthritis in elderly patients.

CONCLUSION

HWS 1 MOArOTOBKY CTaTby, NPOYNN 1 0806PUNN PUHAMNBHYIO
Bepcuio nepeg nybnukaunen.

KoHdhnukT mHTepecoB. ABTOpbI AeKnapupyloT OTCyT-
CTBME SIBHbIX M MOTEHUMaNbHbIX KOH(MNKTOB WHTEPECOB,
CBSA3aHHbIX ¢ NybnmKaunen HacTosILEN CTaTbi.

McTouHuk ¢hmHaHcMpoBaHusA. ABTOpbI 3asBNsOT 06
OTCYTCTBMM BHELUHEr0 (PUHAHCMPOBaHUS MpU MpPOBEAEHUM
nccneaoBaHus.

MHdopmupoBaHHOe cornacue Ha ny6nukaumio. As-
TOPbI MOMYYMNN NUCbMEHHOE COrnacue NauueHToB Ha ny-
Brmkaumio MeANLMHCKNX LaHHbIX.
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