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Summary

Aim. To investigate the risk factors of knee joint osteoarthritis and to propose improvements in
preventive technologies for this pathology.

Materials and methods. Questionnaires of 105 patients (46 men, 59 women) of a private specialized
orthopaedic clinic with knee joint osteoarthritis were selected as research materials. Methods:
sociological, medical and statistical; graphic.

Results. It was found that the average body mass index in the sample exceeded the norm and was
27.1+4.8 kg/cm?, in particular, in men it was 28.2+4.2 kg /cm?®, in women it was 26.2+5.1 kg/cm?; 34
(32.4 %) respondents performed labour functions mostly while standing; 61 (58.1 %) respondents had
a history of trauma to the affected knee. The food behaviour of respondents was irrational, as they
preferred several undesirable food products in their diet at once: 48 (45.7 %) respondents preferred
fatty meat products, 46 (43.8 %) —sweets, 33 (31.4 %) —fatty dairy products, 32 (30.5 %) —fried products,
31 (29.5 %) —smoked products, 23 (21.9 %) — butter, 22 (21.0 %) — hot spices, 15 (14.3 %) respondents
consumed excessive salt. All patients had concomitant diseases, in particular, 27 (25.7 %) individuals
had diseases of the circulatory system, 14 (13.3 %) — diseases of the endocrine system, 20 (19.0 %) —
other diseases of the musculoskeletal system, in addition to knee joint osteoarthritis (OA), 38 (36.2 %)
patients had diseases of the digestive organs, 6 (5.7 %) patients had other diseases. Active primary,
secondary, and tertiary prevention of knee joint OA is proposed, taking into account the complex of
risk factors at the individual level and the presence of concomitant diseases in the patients, with the
involvement of public health specialists, medical workers of primary and secondary medical care.
Conclusions. The results of the conducted research confirmed the data of the world scientific
literature on the risk factors of OA of the knee joint. It is proposed to carry out active primary,
secondary, tertiary prevention, taking into account the complex of managed individual risk factors
and concomitant diseases of the patient at all levels of medical care and in the community with the
involvement of public health specialists, medical workers of primary and secondary medical care.

Keywords: diseases of the musculoskeletal system; overweight; concomitant diseases; eating
behaviour; primary, secondary, tertiary prevention; patients; public health professionals; doctors

INTRODUCTION

Diseases of the musculoskeletal system and connective
tissue represent a significant burden in the structure of non-
communicable diseases and disability in many countries
around the world [1]. A study of the global burden of
disease for 1990-2019 among 204 countries revealed that
in 2019, approximately 1.3 billion cases of musculoskeletal
diseases were registered, which were associated with 121.3
thousand deaths and 138.7 million cases of disability. The
age-standardised prevalence, mortality and disability
rates were 16,276.2, 1.6 and 1,720 per 100,000 people,
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respectively. The prevalence rate was higher in women than
in men and increased with age [2]. In particular, one of
the most common diseases of the musculoskeletal system is
osteoarthritis (OA), which affects more than 7.0 % of people
worldwide, or 528 million people, among whom OA of the
knee joint covers 3.7 % of the population, amounting to
approximately 268 million individuals [3].

An analysis of musculoskeletal diseases among the
population of Ukraine showed that they account for more
than 5.0 % of all registered diseases and consistently rank
fourth, and 4.0 % of newly diagnosed diseases, ranking
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seventh in the structure. By the level of primary disability
among the adult population, these pathologies account for
the third largest share in its structure — over 11.0 %, and
among the working-age population — 13.0 %. The levels
of primary disease incidence, prevalence and disability
during 1993-2019 had a steady upward trend [4].

The economic burden of OA is 1.0-2.5 % of the
gross national product in North America and Europe. The
average annual cost of treating OA ranges from USD 700
to USD 15,600. Prevalence of OA is projected to increase
due to an ageing of the population, obesity and overweight
prevalence, as well as smoking, poor diet and low physical
activity [5]. These risk factors for OA, as well as other
diseases of the musculoskeletal system, are shared with
the most common chronic conditions, and the age factor
determines their inclusion in multimorbid pathologies.
The main clinical characteristics of the OA — pain and
activity limitations — lead to mental health disorders,
physical and social decline of the individual and ultimately
to a decrease in quality of life. All of the abovementioned
determines the relevance of the problem of the modified
risk factors for musculoskeletal diseases, in particular,
OA of the knee joint, and the expediency of conducting
research with the purpose of improving technologies aimed
at reducing their burden on the population.

AIM

To investigate the risk factors of knee joint OA and
to propose improvements in preventive technologies for
this pathology.

The object of the research — risk factors for
diseases of the musculoskeletal system in patients with
osteoarthritis of the knee joint.

The subject of the research — overweight, smoking,
living conditions, employment, traumatic and sports
history, concomitant diseases in the study subjects.

MATERIALS AND METHODS

The study materials were the completed questionnaires
of 105 patients (46 men, 59 women) of a private specialised
orthopaedic clinic with osteoarthritis of the knee joint.
Methods: sociological, medical and statistical; graphical. The
sociological study was conducted during June-August 2024,
in which 128 patients with knee joint OA of the «Medical
and Wellness Center ‘Svit Zdorovya,’ Zviahel, Zhytomyr
Region took part, one of the leading activities of which is the
provision of orthopaedic and traumatological care.

This amounted to 41.1 % of all patients who sought
care for this pathology at the facility during the specified
time period. The respondents were selected by systematic
sampling: every second patient who sought medical care for
the first time or as a follow-up visit due to knee joint OA was
surveyed. All survey participants provided voluntary informed
consent to participate in the survey. Following the processing,
23 questionnaires were deemed unsuitable for consideration
of the results. A total of 105 completed questionnaires were
finally processed. The survey questions required respondents to
provide answers about their socio-demographic characteristics,
duration of the knee joint OA, comorbidities, and potential/
actual risk factors (weight, history of the knee joint trauma,
eating behaviour, occupational risk factors, and smoking).

RESULTS AND DISCUSSION

The socio-demographic characteristics of the
respondents are presented in Table 1.

Table 1
Socio-demographic characteristics of respondents
No. Characteristics All respondents Men Women
seq. (105 individuals) (46 individuals) (59 individuals)

1 Average age, years M+M 63,6£6.4 62,6£5,8 63,9£7,0

2 Sex, individuals (%) 105 (100,0) 46 (43,8) 59 (56,2)

3 Marital status, individuals (%)

3.1 -single 33(31,4) 14 (30,4) 19 (32,2)

3.2 - married 72 (68.6) 32 (69,6) 40 (67,8)

4 Education, individuals (%)

4.1 - complete general secondary education 16 (15,2) 5(0,9) 11 (18,6)

4.2 - junior bachelor 6 (5,7) 2(4.,3) 4 (6,8)

4.3 - bachelor 12 (11,4) 7 (15,2) 5(8.5)

4.4 - master/specialist 71 (67,7) 32 (69,6) 39 (66,1)

5 Place of residence, individuals, %

5.1 - city 84 (80,0) 35 (76,1) 49 (83,0)

5.2 - village 21 (40,0) 11 (23.,9) 10 (17,0)

6 Income of individuals, %

6.1 - low 23(21,9) 8 (17,4 15 (25,4)

6.2 - medium 74 (70,5) 33 (71,7) 41 (69,5)

6.3 - high 8 (7,6) 5(10,9) 35,1

7 Current employment status

7.1 - employed 76 (72,4) 37 (80,4) 39 (66,1)

7.2 - not employed 29 (27,6) 9 (19,6) 20 (33,9)
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The analysis of socio-demographic data showed
that the profile of a typical patient with knee joint OA
can be described as an older person, more often a woman,
married, with a master’s degree, urban residence, medium
income, and employed.

According to the answers of the respondents, the
average duration of knee joint OA in the sample was

6.7%4.7 years, in particular, in men —4.9%7.2 years, in
women — 6.31+4.5 years.

The questions in the questionnaire with data on the
age and height of the respondents allowed us to determine
the Body Mass Index (BMI) of each respondent and the
average values for the sample, differentiated by gender.
The results are presented in Table 2.

Table 2
Results of Body Mass Index (BMI) calculation of respondents
No. Characteristics All respondents Men Women
seq. (105 individuals) (46 individuals) (59 individuals)
1 |Average height, cm 171,1£8.,6 177,6£6.,7 165,946,1
2 |Average weight, kg 79,3£16,6 89,6%£17,5 71,7£13,2
3 [Average Body Mass Index (BMI), kg/cm3 27,114,8 28,214,2 26,2+5,1

Thus, the results presented in Table 2 showed that
the average BMI was above the normal range for the
average weight of the respondents overall in the sample. In
particular, 72, or 68.6 % of all respondents had a BMI of
more than 25 kg/cm?®, and 44, or 41.9 % of all respondents
were overweight (BMI was in the range of 25 kg/cm?-30
kg/cm?), and 28, or 26.7 % of all respondents had a BMI
of more than 30 kg/cm?, i.e. were affected by obesity.

Among men, 36 people, or 78.3 % of all men, had
a BMI of more than 25 kg/cm?, in particular, 21 people, or
45.7 % of male respondents, were overweight with a BMI
in the range of 25 kg/cm?-30 kg/cm?, and 15 people, or
32.6 % of all men, had a BMI above 30 kg/cm?, i.e. were
affected by obesity.

Among women, 32 people, or 54.2 % of all women,
had a BMI of more than 25 kg/cm?, in particular, 26
women, or 44.1 % of all female respondents, were
overweight with a BMI in the range of 25 kg/cm3-30
kg/cm?, and 6 individuals, or 10.1 % of all female
respondents, had a BMI above 30 kg/cm3, which
evidenced the presence of obesity.

The answers to the survey questions were designed
to gather data regarding the participants’ working posture.
According to the demographic characteristics, 76 (72.4 %)
of the respondents were working at the time of the survey;
the rest, according to the answers, were not currently
working, but had worked during their working age either
as an employee or in their own household.

The survey results showed that 34 (32.4 %) of the
respondents performed their work functions mainly
standing, 61 (58.1 %) — mainly sitting, and 10 (9.5 %) —
mainly squatting.

History of knee injuries was reported by 61 (58.1 %)
respondents, and sports activities (past and present) by 44
(41.9 %) respondents.

‘When answering the questionnaire from the block
of determining eating behaviour, respondents indicated
several components — food products in different
combinations that were preferred — so the sum of answers
during statistical processing could not be equal to 100.0 %,
but exceeded this level, which was statistically justified.
The results are presented in Table 3.

Table 3

Results of determining the eating behaviour of respondents

Number of respondents Number of men Number of women
N (jn dthe; celentilre E/am tl}el: (inilividligls, %t())f tll;e f(indlivic:luat!s, % (g th}el:
o. individuals, % of the male contingent) who emale contingent) who
seq LS (1 o entire sample) who give give prefere%ce to this | give preferengce to this
reference to this product roduct roduct
Fa total of 105 individuals) |(a total of 46 individuals) | (a total of 59 individuals)
1 |Fruits, vegetables 76 (72,4) 45 (97.8) 31(52,5)
2 |Whole grain products 34 (32,4) 18 (39,1) 16 (27,1)
3 [Fish products 75(71,4) 39 (84,8) 36 (61,0)
4 [Fatty meat products 48 (45.7) 22 (47.8) 26 (44.1)
5 |Fatty dairy products 33 (31,4) 21 (45,7) 12 (20,3)
6 |Smoked foods 31 (29.,5) 14 (30,4) 17 (28,8)
7 |Fried foods 32 (30,5) 16 (34,8) 16 (27,1)
Bakery products (pastries
8 and sweet yeasted pastries) 23 (21,9) 11(23.9) 12(20,3)
9 |Sweets 46 (43,8) 29 (63.0) 17 (28.8)
10 |Spicy flavourings 22 (21,0) 8 (17,4) 14 (23.,7)
1 Salt intake of more than 5 15 (14.3) 9.(19,6) 6 (10.2)
grams per day
12 |Alcohol consumption 8 (7,6) 4(8,7) 4 (6,8)
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Therefore, as can be seen from Table 3, 76 (72.4 %)
of respondents gave preference to such food products
as fruits and vegetables, 75 (71.4 %) — fish products, 34
(32.4 %) — whole grain products, which showed a rational
component of their diet. At the same time, a significant
proportion of respondents — 48 (45.7 %) — actively
consumed fatty meat products, 46 (43.8 %) — sweets, 33
(31.4 %) — fatty dairy products, 32 (30.5 %) — fried foods,
and 31 (29.5 %) — smoked foods.

Twenty-three (21.9 %) respondents did not avoid
bakery products (pastries and sweet yeasted pastries), 22
(21.0 %) consumed spicy flavourings, and 15 (14.3 %) —
had excessive salt intake. The mentioned food preferences
may support the further development of the disease, and
were probably one of the factors contributing to the
disease.

A relatively higher number of men compared to
women who preferred both healthy and undesirable foods
was noted for all items, except for spicy flavourings, which
are preferred by relatively more women — 8 (17.4 %) and
14 (23.7 %), respectively.

Regarding the frequency of meals, 49 (46.7 %)
respondents reported eating 3 times a day, 33 (31.4 %) —
4 times a day, 14 (13.3 %) — 5 times a day, 9 (8.6 %) —
more than 5 times a day. That is, respondents who eat 5
times and more than 5 times a day, a total of 23 (21.9 %) of
respondents, are at risk of being overweight if their meals
are not limited in size and contain foods that cause this
eXcess.

By gender, this distribution was as follows: 21
(45.6 %) men and 28 (47.5 %) women eat 3 times a day,
16 (34.8 %) and 17 (28.8 %) respondents eat 4 times,
respectively, 6 (13.0 %) and 8 (13.6 %) respondents eat
5 times, respectively, and 3 (6.5 %) men and 6 (10.2 %)
women eat more than 5 times.

Thirty-four (32.4 %) respondents reported smoking
tobacco, including 12 (20.3 %) women out of all female
respondents and 23 (50.0 %) men in this cohort.

The duration of smoking among smokers was up to
5yearsin 7 (20.6 %) of the respondents, 5 to 10 years in 12
(35.3 %), 10 to 15 years in 5 (14.7 %) patients, and more
than 15 years in 10 (29.4 %) respondents.

Exposure to tobacco smoke as a passive smoker was
reported by 28 (26.7 %) respondents, of whom 15 (14.3 %)
were both passive and active smokers. In total, 53 (50.5 %)
respondents were exposed to tobacco as a risk factor — 34
(32.4 %) active smokers and 19 (18.1 %) passive smokers.

When asked about concomitant diseases, the
respondents answered as follows: 27 (25.7 %) individuals
had diseases of the circulatory system, 14 (13.3 %) had
diseases of the endocrine system, 20 (19.0 %) had other
diseases of the musculoskeletal system, except for knee
joint OA, 38 (36.2 %) had diseases of the digestive system,
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and 6 (5.7 %) had other diseases. Thus, OA of the knee
joint was a comorbidity in all respondents, most often
combined with digestive diseases.

DISCUSSION

According to the study [6], the incidence, prevalence
and disability of musculoskeletal diseases increases with
age, and the main risk factor for OA is a high BMI. The
analysis of the socio-demographic characteristics of the
sample studied by the authors showed that it consisted
of people of older age groups, as the average age of the
respondents was 63.6%+6.4 years, in particular, men —
62.6+5.8 years, women — 63.9£7.0 years.

Men tend to develop knee joint OA earlier than
women, as the average age of female patients was higher
than that of men. The conducted study confirmed that
the average BMI in the sample proved to be elevated, with
an average of 27.1%£4.8 kg/cm?, in particular, for men —
28.2+4.2 kg/cm?, for women — 26.21+5.1 kg/cm?.

Thus, it can be argued that, due to the age and
overweight factors, respondents with knee joint OA
have high risks of progression and further development
of the disease, as these risk factors are highly prevalent
among them. Overweight is more threatening for men,
among whom the prevalence of this factor exceeds that
of the female part of the sample, and female gender as
an uncontrollable risk factor is more threatening for the
respective part of respondents [7].

The impact of work activity, posture during work
duties on the development of knee joint OA is highlighted
in [8]. The authors believe that during work while
standing, there are abnormalities in knee alignment (varus
or valgus), varus thrust during walking, increased knee
flexion, abnormal displacement of the femur in relation
to the tibia, and an increase in knee adduction and flexion.
This poses a risk for disease progression. The results of
our study showed that 34 (32.4 %) of the respondents
performed their work functions while standing, which
resulted in the development and progression of knee
joint OA. At the same time, respondents who performed
their work mostly while sitting or squatting also ran a risk
of joint health, as a sedentary work style, as well as this
lifestyle overall, has a negative impact on health in general
and the musculoskeletal system in particular [9].

A history of knee injury is also an aggravating factor
in the development of OA: according to data from [10],
a knee injury sustained in early years increases the risk of
future knee joint OA by approximately six times. A history
of trauma was recorded in the responses of 61 (58.1 %)
respondents in the study sample.

The results of this study showed that the eating
behaviour of respondents is irrational in terms of the
composition of food products, while evidence supports
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the necessity of adhering to a balanced diet, such as the
Mediterranean diet, for the health of the musculoskeletal
system [11].

Systematic review data [12] showed that there is
a correlation between those who have ever smoked and
the risk of developing knee joint OA compared to those
who have never smoked. In the conducted study, one-
third of respondents had smoking experience, but the
significance of the smoking factor as a negative factor for
cardiovascular health, digestive and respiratory diseases
is undeniable [13]. The presence of circulatory and
digestive system diseases was reported by 27 (25.7 %)
and 38 (36.2 %) of the study respondents, respectively.
Together with the OA of the knee joint, these and other
identified comorbidities became an additional burden on
the respondents’ health.

Taking into account the identified complex of risk
factors for knee joint OA, their high prevalence among
patients and the presence of comorbidities associated with
the same risk factors, it is advisable to focus prevention
strategies for knee joint OA on preventing and reducing its
impact at work and in everyday life, using both population
and individual strategies. Occupational health, preventive
examinations and screenings of most-at-risk population
groups should be an integral part of the activities of
public health professionals and primary care physicians.
Healthcare workers in healthcare facilities, regardless of
their form of ownership, are tasked with conducting active
person-centred secondary and tertiary prevention at the
personal level.

CONCLUSIONS

1. A high prevalence of controllable risk factors
in patients with knee joint OA was found: high BMI,
irrational eating behaviour, occupational exposure
(working while standing), and a history of knee injury.

2. Comorbidities were identified in all surveyed
patients with knee joint OA, with the highest proportion

of them being diseases of the circulatory system (in 27,
or 25.7 % of respondents) and digestive system (in 38, or
36.2 % of people).

3. Tobacco smoking was detected in 34 (32.4 %)
respondents. Despite the results of systematic analyses
confirming an inverse relationship between tobacco
smoking and knee joint OA, the presence of diseases
concomitant with osteoarthritis, which have been shown to
be causally related to tobacco smoking, indicates an indirect
aggravating effect of tobacco on the development of OA.

4. It is proposed to strengthen the primary,
secondary and tertiary prevention of knee joint OA in
people with occupational and personal risk factors with
the involvement of public health professionals, primary
and specialised medical care workers.

The prospects for further research include the
differentiation and formulation of preventive strategies for
knee joint OA, based on comprehensive risk factor analysis
at the individual level.
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Pe3stome

MOLUWPEHICTb ®AKTOPIB PUSUKY OCTEOAPTPO3Y KOJIIHHOIO CYIJ1I0BA (PESY/IbTATU COLIONONYHOro
DOCIAKEHHSA)
Biktop I. FaBpunoBuy, Auatonii I'. Kpytb

HauioHanbHui yHiBepcUTET 0X0PoHM 300p0oB’a Ykpaiku imeHi [1. J1. Lynuka, m. Kuis, YkpaiHa

Merta. AocaianTti dpaxTopu pusuky ocreoapTposy (OA) KoAiHHOro cyraoba Ta 3allpOIIOHYBaTy YAOCKOHAAEH-
HSI TPOdiAaKTUIHMX TEXHOAOTIM I1iel maToAorii.

Marepiaau Ta MeToAU. MaTepiaraMu AOCAiAXKEHHsI 0OpaHO 3aNlOBHEH] aHKeTHi onuTyBaAbHNKY 105 marieH-
TiB (46 90A0BiKiB, 59 XiHOK) IIPMBATHOI CIleliaAi30BaHOI OpToIeANYHOI KAiHIKY 3 OA KOAIHHOTO cyraoba. Me-
TOAM: COITIOAOTiYHII, MEAVIKO-CTaTUCTIIHIIA; TpadiTHmIA.

PesyapTaTn. BusiBaeHO, mo cepeaHilt iHaexc Macy Tira (IMT) mo Bubipmi mepepuiysaB HOpMY i ckAaAraBs
27,1+4,8 xr/cM®, 30KpeMa, y Y0AO0BiKiB 28,2+4,2 xr/cM®, y xiHOK —26,2+5,1 xr/cM®. Tpyaosi dyskii 34 (32,4 %)
pecIioHAeHTa BUKOHYBaAM IlepeBaXkHO CTOSTIM; TPaBMy XBOPOTO KOAiHa B aHaMHesi MaAu 61 (58,1 %) pecron-
A€HTiB. BusiBA€HO HepalliOHaABHY Xap4OBY IIOBEAIHKY y PECIIOHAEHTIB, OCKIABKM BOHU BiAAaBaAM IlepeBary
B AleTi 0Apasy KiAbKOM Heba’kaHUM IIPOAYKTaM Xap4ayBaHH:: 48 (45,7 %) onmTaHMX BiAAaBaAM IlepeBary Xup-
HVIM M’SICHVMM NIPOAYKTaM, 46 (43,8 %) —coropormmam, 33 (31,4 %) — XupHMM MOAOYHMM ITpoayKTaM, 32 (30,5 %) —
cMakeHMM IpoaykTaM, 31 (29,5 %) ocib — xomueHnM mpoaykTaMm, 23 (21,9 %) — 32061, 22 (21,0 %) — rocTpum
npunpasam, 15 (14,3 %) onmraHuX HAAMIPHO CIIOXKMBaAM Ciab. Yci MaIlieHTH MaAl CYITyTHiI XBOpoOM, 30KpeMa,
27 (25,7 %) ocib maam xBopobm cucteMu KpoBoobiry, 14 (13,3 %) — xBopobu empoxpuaHOI cuctemy, 20 (19,0 %) —
iHIIT XBOpOOM KicTKOBO-M's130B01 cycTemy, Kpim OA KoAiHHOTO cyraoby, 38 (36,2 %) — XBopobyu opraHis Tpas-
AeHHS, 6 (5,7 %) ocib — iHIII XBopoby. 3aIpOIIOHOBAHO IIPOBEAEHHSI aKTUBHOI IIepBUHHOI, BTOPUHHOI i TpeTuH-
HoI podiraxTuy OA KOAIHHOTO cyraoba 3 ypaxXyBaHHIM KOMIIAEKCY (paKTOPiB PU3MKY Ha IHAMBIAYaABHOMY
PpiBHI Ta HasSBHOCTI CyIIyTHIX XBOpOb y IallieHTa 3 3aAyYeHHSM (paXiBIiB IPOMaACBKOIO 3A0POB s, MEAVTHIIX
MpalliBHUKIB IepBMHHOI i BTOPMHHOI MEAYHOI AOIIOMOTHA.

BucaoBKH. PesyabTaTi IIpoBeA€HOrO AOCAIAKEeHH: IIATBEPAMAM AaHi CBITOBOI HayKOBOI AiTepaTypy IIOAO
daxropis pusuxy OA KOAIHHOTO cyraoba. 3arporoHOBAHO IPOBEAEHHS AKTHBHOI [TePBUHHOI, BTOPMHHOI, Tpe-
TUHHOI IPO(iAAKTUKM 3 YpaxyBaHHIM KOMIIAEKCY KepOBaHMX IHAVBIAYaABHMX PaKTOPiB pU3MKY Ta CYIIyTHIX
3axBOPIOBAHb IAIli€HTa Ha BCiX PIBHSIX MEAVYHOI AOIIOMOTH i B TPOMaAl i3 3aAyUeHHIM ¢axiBIIs TPOMaAChKOTO
3AOPOB’Sl, MEAIHIX MIPAIliBHUKIB IIEPBMHHOI i BTOPMHHOI MEATIHOI AOITOMOT.

Kntouosi cnoea: xsopobu KicTKOBO-M’ s130B01 CMCTeMM; HAAMipHa Bara; CyIly THi XBOpO6; xap40Ba IIOBEAiHKa;
IIepBMHHA, BTOPMHHA, TPEeTUHHA IpodpiraKTHKa; NanieHTH; ¢axiBIi IpOMaACHEKOT0 3A0POB’sI; Aikapi
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