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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/cm3, in particular, in men it was 28.2±4.2 kg/cm3, in women it was 26.2±5.1 kg/cm3; 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.
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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, 

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. 
seq. Characteristics All respondents 

(105 individuals)
Men

(46 individuals)
Women

(59 individuals)
1 Average age, years М±м 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 (10,9) 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) 3 (5,1)
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 – 6.3±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. 
seq. Characteristics All respondents

(105 individuals)
Men

(46 individuals)
Women

(59 individuals)
1 Average height, cm 171,1±8,6 177,6±6,7 165,9±6,1
2 Average weight, kg 79,3±16,6 89,6±17,5 71,7±13,2
3 Average Body Mass Index (BMI), kg/cm3 27,1±4,8 28,2±4,2 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/cm3, and 44, or 41.9 % of all respondents 
were overweight (BMI was in the range of 25 kg/cm3‑30 
kg/cm3), and 28, or 26.7 % of all respondents had a BMI 
of more than 30 kg/cm3, i. e. were affected by obesity.

Among men, 36 people, or 78.3 % of all men, had 
a BMI of more than 25 kg/cm3, in particular, 21 people, or 
45.7 % of male respondents, were overweight with a BMI 
in the range of 25 kg/cm3‑30 kg/cm3, and 15 people, or 
32.6 % of all men, had a BMI above 30 kg/cm3, i. e. were 
affected by obesity.

Among women, 32 people, or 54.2 % of all women, 
had a BMI of more than 25 kg/cm3, 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/cm3, 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

No. 
seq Name of the product

Number of respondents 
in the entire sample 

(individuals, % of the 
entire sample) who give 

preference to this product
(a total of 105 individuals)

Number of men 
(individuals, % of the 
male contingent) who 
give preference to this 

product
(a total of 46 individuals)

Number of women 
(individuals, % of the 

female contingent) who 
give preference to this 

product
(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)

8
Bakery products (pastries 
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)

11
Salt intake of more than 5 
grams per day

15 (14,3) 9 (19,6) 6 (10,2)

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 
5 years in 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, 

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/cm3, in particular, for men – 
28.2±4.2 kg/cm3, for women – 26.2±5.1 kg/cm3.

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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Резюме

ПОШИРЕНІСТЬ ФАКТОРІВ РИЗИКУ ОСТЕОАРТРОЗУ КОЛІННОГО СУГЛОБА (РЕЗУЛЬТАТИ СОЦІОЛОГІЧНОГО 
ДОСЛІДЖЕННЯ)
Віктор І. Гаврилович, Анатолій Г. Круть

Національний університет охорони здоров’я України імені П. Л. Шупика, м. Київ, Україна

Мета. Дослідити фактори ризику остеоартрозу (ОА) колінного суглоба та запропонувати удосконален‑
ня профілактичних технологій цієї патології.
Матеріали та методи. Матеріалами дослідження обрано заповнені анкетні опитувальники 105 пацієн‑
тів (46 чоловіків, 59 жінок) приватної спеціалізованої ортопедичної клініки з ОА колінного суглоба. Ме‑
тоди: соціологічний, медико-статистичний; графічний.
Результати. Виявлено, що середній індекс маси тіла (ІМТ) по вибірці перевищував норму і  складав 
27,1±4,8 кг/см3, зокрема, у чоловіків 28,2±4,2 кг/см3, у жінок – 26,2±5,1 кг/см3. Трудові функції 34 (32,4 %) 
респондента виконували переважно стоячи; травму хворого коліна в анамнезі мали 61 (58,1 %) респон‑
дентів. Виявлено нераціональну харчову поведінку у  респондентів, оскільки вони віддавали перевагу 
в дієті одразу кільком небажаним продуктам харчування: 48 (45,7 %) опитаних віддавали перевагу жир‑
ним м’ясним продуктам, 46 (43,8 %) – солодощам, 33 (31,4 %) – жирним молочним продуктам, 32 (30,5 %) – 
смаженим продуктам, 31 (29,5 %) осіб – копченим продуктам, 23 (21,9 %) – здобі, 22 (21,0 %) – гострим 
приправам, 15 (14,3 %) опитаних надмірно споживали сіль. Усі пацієнти мали супутні хвороби, зокрема, 
27 (25,7 %) осіб мали хвороби системи кровообігу, 14 (13,3 %) – хвороби ендокринної системи, 20 (19,0 %) – 
інші хвороби кістково-м’язової системи, крім ОА колінного суглобу, 38 (36,2 %) – хвороби органів трав‑
лення, 6 (5,7 %) осіб – інші хвороби. Запропоновано проведення активної первинної, вторинної і третин‑
ної профілактики ОА колінного суглоба з урахуванням комплексу факторів ризику на індивідуальному 
рівні та наявності супутніх хвороб у пацієнта з залученням фахівців громадського здоров’я, медичних 
працівників первинної і вторинної медичної допомоги.
Висновки. Результати проведеного дослідження підтвердили дані світової наукової літератури щодо 
факторів ризику ОА колінного суглоба. Запропоновано проведення активної первинної, вторинної, тре‑
тинної профілактики з урахуванням комплексу керованих індивідуальних факторів ризику та супутніх 
захворювань пацієнта на всіх рівнях медичної допомоги і в громаді із залученням фахівця громадського 
здоров’я, медичних працівників первинної і вторинної медичної допомоги.
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