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ABSTRACT 
Background & Objectives: Knee osteoarthritis (OA) is a degenerative condition that damages the cartilage in the knee joint. 
The cartilage is a soft, rubbery tissue that acts as a joint cushion and friction reducer. As the joint’s cartilage diminishes, the 
bones rub against one another, resulting in pain, stiffness, and less mobility. Knee OA is a painful disorder that progresses with 
time and affects the whole knee joint, leading to varying pain intensity, stiffness, and swelling in the knee. It can also lead to 
disability, and Lifestyle factors were found to be related to knee OA. This study’s aim was to evaluate how lifestyle choices 
affected knee OA in patients visiting hospitals in Mosul, Iraq. The specific objectives of the study were to:1. Evaluate the socio-
demographic characteristics for knee OA patients. 
 To identify the lifestyle factors for patients with knee OA.   
 To assess the effect of lifestyle on the pain intensity of knee OA. 
Methods: A cross-sectional study design was adopted for the period extended from the 1st of December 2022, to the 20th of July 
2023. It included 500 knee osteoarthritis patients collected from consulting clinics in four teaching hospitals in Mosul, Iraq, by 
using a developed interviewing and self-admission questionnaire that assessed sociodemographic characteristics, health 
history, lifestyle factors, and the pain intensity on knee OA patients. 
Results: The mean age of patients (59.4) The majority of the participants were female (83.4%). (74.6%) of the sample were 
housewives, (75.4%) lived in urban. The most common risk factors for knee OA were obesity (27.2%), and family history 
(47.4%). (90.8%) of the patients had low education level. 37.2% of them at severe levels of constant pain intense. 28.6% of 
them at moderate levels of intermittent pain. Most of patients have a sedentary lifestyle. There are significant association 
between lifestyle domains with joint pain intensity. Lifestyle domains, except health self-responsibility and nutrition, significantly 
impact constant pain in knee and Health self-responsibility is associated with intermittent pain. 
Conclusion: Certain demographic and socio-demographic factors, such as age, gender, education, residency, occupation, BMI, 
previous knee injuries, and family history, had a significant association with knee osteoarthritis patients. This study has shown 
that lifestyle factors play a role in the pain intensity of knee OA. Lifestyle factors, such as physical activity, stress management, 
and enough sleep, have been shown to be effective in managing joint pain.. The findings can suggest that modification of 
lifestyle may be a protective against knee OA. Participants who reported being more physically active, eating a healthier diet, 
and maintaining a healthy weight were less likely to have knee pain. 
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INTRODUCTION 
Knee osteoarthritis (OA) is a degenerative condition that damages 
the cartilage in the knee joint. The cartilage is a soft, rubbery tissue 
that acts as a joint cushion and friction reducer. As the joint’s 
cartilage diminishes, the bones rub against one another, resulting 
in pain, stiffness, and less mobility. (1).  
 The knee is the most often affected joint by OA, and 
symptoms of OA in the knee are very common in older people. 
Knee OA is a painful disorder that progresses with time and affects 
the whole knee joint, leading to varying degrees of severe joint 
failure. Aging, being obese, and having previously suffered a knee 
injury are risk factors for OA. (2, 3).        
 The pathophysiology of knee OA affects the entire joint, 
which causes synovitis (inflammation of the synovial membrane), 
effusion (excess synovial fluid inside the joint space), cartilage 
degradation (loss of articular cartilage), bone remodeling, and 
osteophyte formation. (4) 

 The development of osteoarthritis demonstrates an 
association with inflammation, but the source of KOA's disease is 
still unknown. Pain in KOA is directly caused by joint inflammation, 
which also causes cartilage loss and may cause intermittent pain 
sensitivity that finally turns into constant pain. (5) 

 Knee OA is usually divided into two types: primary 
osteoarthritis and secondary osteoarthritis. (6) 
 Primary knee osteoarthritis is the most prevalent type of 
degenerative joint disease in older people. It is characterized by 
osteophyte development, subchondral alterations, and articular 
cartilage degeneration. (7) 
 Secondary osteoarthritis is caused by articular cartilage 
degradation for a suspected reason. It is usually the result of an 
abnormal concentration of pressure over the joint, such as for post-
traumatic reasons or abnormal articular cartilage, as with 
rheumatoid arthritis (RA). (8) 
 Lifestyle factors such as physical activity, self-awareness, 

and experience of pain were found to be related to knee OA. The 
pathophysiological element of chronic musculoskeletal pain 
caused by OA may be affected by lifestyle choices. (9,10) 
 The concept of a healthy lifestyle is an active action of living 
with the aim of protecting and improving human health. (11) 
 An unhealthy lifestyle is defined as changes that occur in the 
behavioral patterns of people, such as obesity or physical 
inactivity, malnutrition, an unhealthy diet, stress, smoking, alcohol 
consumption, abuse of drugs, and other factors that are employed 
as the dominant form of lifestyle. (12) 
 

METHODOLOGY 
Aim of the Study: to evaluate how lifestyle choices affected knee 
OA in patients visiting hospitals in Mosul, Iraq" 
Design of the study: A quantitative technique was applied in a 
descriptive, non-experimental prospective, Cross-Sectional study 
design.  
Setting and Time: The data were collected from the four 
orthopedic rheumatology consulting clinics at hospitals in Mosul 
(Ibn Sina teaching hospital, Al-Salam teaching hospital, Al-
Jumhory teaching hospital, and Al-Mosul general hospital). The 
data collection was done in the period between January 22th2022, 
and June 27th2023. 
Sample of the Study: A non-probability sample was purposively 
composed of 500 knee osteoarthritis patients who make periodic 
visits to the hospital’s orthopedic rheumatology consulting clinics in 
Mosul, Iraq. The sample size was calculated based on the 
prevalence of knee osteoarthritis (OA). The exclusion criteria 
included: 
1. Patient’s age less than 40 years old. 
2. Patients with medical disorders as mental deterioration, 
dementia or delirium. Pregnant women. 
3. Patients had rheumatoid arthritis, serious pathological 
conditions (inflammatory arthritis and malignancy). 
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4. Total or partial arthroplasty of the affected joint. 
Data collection and Instrumentation: The data collection tool 
used in this study was a developed self-administered questionnaire 
form. The questionnaire was designed in English and then 
translated into Arabic. It consisted of three parts. 
Part 1: sociodemographic characteristic includes (Age, 
Gender, Marital status, Occupation, Educational level, Residence, 
and Smoking, BMI, Previous injuries to the Knee joint). 
Part 2: Assess Pain intensity include: (A measure of Intermittent 
and Constant Osteoarthritis Pain, ICOAP: Knee Version). The 
ICOAP is an 11-item questionnaire. Each item is rated from 0 to 4 
on a 5-point Likert scale. It has two subscales: constant pain (5 
items) and intermittent pain (6 items). 
Part 3: Lifestyle factors include: Health-Promoting Lifestyle 
Profile-II HPLP-II is scale initially designed by (Walker & Hill-
Polerecky, 1996) in English that assesses adult participation health 
promotion Life-Style, which include (6) aspects of health Lifestyle, 
HPLP-II include: physical activity (PA), nutrition (N), spiritual 
growth (SG), interpersonal relations (IR), stress management 
(SM), and health responsibility (HR). 
 The data was collected using a self-administered 
questionnaire for those who visited the hospital’s consulting clinics 
and agreed to participate in the research were informed, and their 
written consent was obtained. 
Statistical Analysis: The data were analyzed using SPSS version 
26 to interpret the study's findings. 
 

RESULTS 
Table 1 show shows that the mean age of patients (59.4) year, The 
majority of the participants were female (83.4%). (74.6%) of the 
sample were housewife, (75.4%) lived in urban. The most common 
risk factors for knee OA were obesity (27.2%), and family history 
(47.4%). (90.8%) of patients had low education level. 
 Table 2 show (27.04%) of respondents take responsibility for 
their health through regular checkup, and routine health visits, 
while a (17.60%) never do so. (29.96%) of participants consume 
have a healthy diet. Regular exercise was reported by (7.13%), 
while a significant (58%) never exercised. Relaxation techniques 
were used by 26.75% of respondents for stress management, 
while 11% never used them. Strong social support networks were 
reported by 50.12%, A sense of purpose was found by 43.89% of 
respondents. 
 
Table 1: Socio-demographic Characteristics of the Study Sample 

Demographic Items Freq. % 

Age 59.4 n ±7.8 SD   

Gender 
Male 83 16.6 

Female 417 83.4 

Occupation 

Private Works 42 8.4 

Employed 38 7.6 

Retired 29 5.8 

Unemployed Un-work 18 3.6 

Housewife 373 74.6 

Residence  
Rural 123 24.6 

Urban 377 75.4 

Educational 
Level 

Low level education (Illiterate, 
Able to read and write, Primary 
school, Intermediate school, 
Secondary school,) 

 (194 + 24 + 
173+22 + 41) 

90.8%  

High level education (Institution, 
College and above) 

 ( 19 + 27) 9.2% 

Body Mass 
Index 

Obesity I 136 27.2 

Total 500 100.0 

 

 Table 3 The data shows that the statistical association 
relationship between sample lifestyle with the joint pain 
characteristic, there is a significant association relationship 
between all lifestyle domains with constant pain at p.value ≤ 0.05 
except constant pain with health self-responsibility there is a non-
significant association relationship at chi-square (92.27) with 
p.value (0.054), also with nutrition at chi-square (77.96) with 
p.value (0.416) only. There is a non-significant association 
relationship between all lifestyle domains with intermittent pain at 

p.value ≤ 0.05 except for intermittent pain with health self-
responsibility there is a significant association relationship at chi-
square (109.97) with p.value (0.003) only. There is a non-
significant association relationship between all lifestyle domains 
with frequent intermittent pain at p.value ≤ 0.05 except frequent 
intermittent pain with health self-responsibility there is a significant 
association relationship at chi-square (104.83) with p.value 
(0.007), also with stress management at chi-square (151.16) with 
p.value (0.049) only. 
 
Table 2: Statistical result of lifestyle domains  for patients with knee OA 

Life-Style 
Domains 

Never Rarely  Sometimes Often 
Routinel
y 

% 

Health 
Responsibility 

17.60% 14.84% 20.96% 19.56% 27.04% 
100 

Nutrition 24.68% 10.64% 18.88% 15.84% 29.96% 100 

Physical Activity 58% 13.67% 14.47% 6.73% 7.13% 100 

Stress 
Management 

11% 19.4% 22.05% 20.8% 26.75% 
100 

Interpersonal 
Relationships 

7% 7.84% 15.44% 19.6% 50.12% 
100 

Spiritual Growth 15.63% 10.31% 15.83% 14.34% 43.89% 100 

 

DISCUSSION 
The demographic data of the participants in this study (83.4%) 
were female, have low levels of education (63.8%), are 
housewives (74.6%), reside in urban areas (75.4%), and have 
obesity I (27.2%). Women are more likely than males to have OA 
in the knee joint. Women's bones and joints are thinner than 
men's, causing for this. 
 Education: Compared to those with high levels of education, 
those with low levels of education are more susceptible to develop 
knee OA joints. This is because those with low levels of education 
are less likely to have access to healthcare and preventative 
treatment. 
 Occupation: Housewives are more at risk than employed 
individuals to develop knee joint OA. This is because housewives 
are more highly susceptible to be sedentary and engage in less 
physical activity. Place of residence: compared to persons who live 
in rural regions, urban residents are more likely to develop knee 
OA. because they are more likely to be overweight or obese. 
Obese individuals have a high body mass index (BMI). Compared 
to those with a healthy BMI, they are more likely to have joint 
problems. This is due to the stress that being overweight causes 
on the joints. 
 Other studies results show similar findings in China, USA, 
and from six continents in over world. (13-15)  
 In table 2 The findings show the majority of knee 
osteoarthritis patients do not routinely follow healthy lifestyle 
habits. For example, just 27.04% of patients said they regularly 
took responsibility for their health, and only 7.13% of patients said 
they regularly exercised. 
 This is consistent with previous research showing that 
people with knee osteoarthritis are less likely to engage in healthy 
lifestyle habits. Possible reasons include the pain and stiffness 
associated with knee osteoarthritis, the belief that joint damage is 
irreversible, and the lack of access to resources like exercise 
facilities or healthy food options. Overall, the study highlights the 
need for more targeted and accessible health care for patients with 
knee osteoarthritis. These results are consistent with a research 
studies found similar results. (16-18)  

 In table 3, The study reveals a statistical findings indicate 
there is a significant association between all lifestyle domains and 
constant pain, except for health self-responsibility and nutrition. 
According to this, people with knee osteoarthritis may find it difficult 
to manage their chronic joint pain due to lifestyle issues. The only 
lifestyle domain that was significantly associated with intermittent 
pain and frequent intermittent pain was health self-responsibility. 
As indicated by this, controlling intermittent joint pain may require a 
special focus on health responsibility. 
 This consists with some studies found these conditions are 
like this study found that pain was significantly reduced with 
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supplements and regular physical activity, while stiffness, physical 
function scores, and body mass index increased with pain. 
whereas self-reported health, servings of fruit, supplement use, 
and meeting physical activity guidelines significantly decrease OA 
supplement use, physical therapy use, servings of vegetables, or 
minutes walked per week. Healthy weight maintenance, exercise 
for at least 150 minutes per week, and supplements represent 
important modifiable factors for reduce knee OA pain.  (19,20).  
 
Table 3: Statistical Association Relationship between Sample Lifestyle with the Joint Pain 
Characteristic 

Lifestyle Constant pain Intermittent pain Frequently pain 

X2 Sign X2 Sign X2 Sign 

Health self-
responsibility 

92.27 0.054 109.97 0.003 104.83 0.007 

Nutrition 77.96 0.416 75.28 0.502 71.45 0.626 

Physical activity 129.36 0.000 65.07 0.051 56.48 0.188 

Stress 
management 

184.57 0.000 150.696 0.052 151.16 0.049 

Interpersonal 
relationships 

105.53 0.030 85.51 0.316 93.26 0.147 

Spiritual growth 162.09 0.001 138.72 0.025 131.57 0.061 

 

CONCLUSION 
This study concluded that lifestyle factors significantly influence the 
development and severity of knee osteoarthritis (OA). Factors such 
as physical inactivity, poor diet, and obesity are major risk factors 
for OA, which can cause increased stress on the knee joint, 
damage cartilage, and cause inflammation and worse pain. 
However, the study also found that lifestyle factors may be 
protective against OA. Participants who reported being more 
physically active, eating a healthier diet, and maintaining a healthy 
weight were less likely to have severe knee pain. Thus, 
interventions targeting lifestyle factors may be beneficial in 
preventing and managing knee pain. 
Author Contributions: Study concept, first draft writing, data 
gathering, data analysis, and author evaluation of the final version 
are all contributions of the author. 
Acknowledgments: The authors gladly recognize the Ethical 
Research Committee on Mosul Directorate of Health's approval of 
the study 
Ethics-related matters: On 1st of December, 2022, Ministry of 
Education/Nineveh Directorate officially approved the collection of 
data Participants' verbal consent was also asked prior to data 
collection  
Having no conflicts of interest 
Source of financing: Author 
 

REFERENCES 
1. Xu, X., Xu, L., Xia, J., Wen, C., Liang, Y., & Zhang, Y. (2023). 

Harnessing knee joint resident mesenchymal stem cells in cartilage 
tissue engineering. Acta Biomaterialia. 

2. Veronese, N., Cooper, C., Bruyère, O., Al-Daghri, N. M., Branco, J., 
Cavalier, E., ... & Reginster, J. Y. (2022). Multimodal multidisciplinary 
management of patients with moderate to severe pain in knee 
osteoarthritis: a need to meet patient expectations. Drugs, 82(13), 
1347-1355. 

3. Yeoh, P. S. Q., Lai, K. W., Goh, S. L., Hasikin, K., Hum, Y. C., Tee, 
Y. K., & Dhanalakshmi, S. (2021). Emergence of deep learning in 
knee osteoarthritis diagnosis. Computational intelligence and 
neuroscience, 2021, 1-20. 

4. Wada, H., Aso, K., Izumi, M., & Ikeuchi, M. (2023). The effect of 
postmenopausal osteoporosis on subchondral bone pathology in a rat 
model of knee osteoarthritis. Scientific Reports, 13(1), 2926. 

5. Liao, T., Ding, L., Wu, P., Zhang, L., Li, X., Xu, B., ... & Wang, P. 
(2020). Chrysin attenuates the NLRP3 inflammasome cascade to 
reduce synovitis and pain in KOA rats. Drug Design, Development 
and Therapy, 3015-3027. 

6. Sen, R., & Hurley, J. A. (2022). Osteoarthritis–Statpearls–NCBI 
Bookshelf. StatPearls [Internet]. Treasure Island (FL).  

7. Zhang, K., Ji, Y., Dai, H., Khan, A. A., Zhou, Y., Chen, R., Jiang, Y., & 
Gui, J. (2021). High-density lipoprotein cholesterol and apolipoprotein 
A1 in synovial fluid: potential predictors of disease severity of primary 
knee osteoarthritis. Cartilage, 13(1_suppl), 1465S-1473S. 

8. Hsu, H., & Siwiec, R. M. (2018). Knee osteoarthritis. 
9. Cristina de Oliveira, N., Alfieri, F. M., Lima, A. R. S., & Portes, L. A. 

(2019). Lifestyle and pain in women with knee 
osteoarthritis. American Journal of Lifestyle Medicine, 13(6), 606-610. 

10. Jeong, J. N., Kim, S. H., & Park, K. N. (2019). Relationship between 
objectively measured lifestyle factors and health factors in patients 
with knee osteoarthritis: The STROBE Study. Medicine, 98(26). 

11. Mahramovna, M. M., Chorshanbievich, K. N., & Ergashovich, K. I. 
(2023). HIGHER EDUCATION INSTITUTIONS STUDENTS 
HEALTHY LIFESTYLE DEVELOPMENT. Galaxy International 
Interdisciplinary Research Journal, 11(2), 410-413. 

12. Franklin, B. A., Myers, J., & Kokkinos, P. (2020). Importance of 
lifestyle modification on cardiovascular risk reduction: counseling 
strategies to maximize patient outcomes. Journal of cardiopulmonary 
rehabilitation and prevention, 40(3), 138-143. 

13. Zhang, L., Lin, C., Liu, Q., Gao, J., Hou, Y., & Lin, J. (2021). 
Incidence and related risk factors of radiographic knee osteoarthritis: 
a population-based longitudinal study in China. Journal of Orthopedic 
Surgery and Research, 16(1), 1-9.. 

14. Cui, A., Li, H., Wang, D., Zhong, J., Chen, Y., & Lu, H. (2020). Global, 
regional prevalence, incidence and risk factors of knee osteoarthritis 
in population-based studies. E Clinical Medicine, 29. 

15. Losina, E., Song, S., Bensen, G. P., & Katz, J. N. (2023). Opioid use 
among medicare beneficiaries with knee osteoarthritis: prevalence 
and correlates of chronic use. Arthritis Care & Research, 75(4), 876-
884. 

16. Focht, B. C., Rejeski, W. J., Hackshaw, K., Ambrosius, W. T., 
Groessl, E., Chaplow, Z. L., & Hohn, S. (2022). The Collaborative 
Lifestyle Intervention Program in Knee Osteoarthritis Patients (CLIP-
OA) trial: Design and methods. Contemporary clinical trials, 115, 
106730. 

17. Jansen, N. E., Schiphof, D., Oei, E., Bosmans, J., van Teeffelen, J., 
Feleus, A., ... & van Middelkoop, M. (2022). Effectiveness and cost-
effectiveness of a combined lifestyle intervention compared with 
usual care for patients with early-stage knee osteoarthritis who are 
overweight (LITE): protocol for a randomized controlled trial. BMJ 
open, 12(3), e059554. 

18. Chaplow, Z. L. (2022). Exploring Determinants of Self-Regulatory 
Behavior and Schedules of Extended Care Contact for Weight Loss 
Maintenance: Results of the Randomized Controlled Collaborative 
Lifestyle Intervention Program in Knee Osteoarthritis Expansion Pilot 
Trial. The Ohio State University. 

19. Connelly, A. E., Tucker, A. J., Kott, L. S., Wright, A. J., & Duncan, A. 
M. (2015). Modifiable lifestyle factors are associated with lower pain 
levels in adults with knee osteoarthritis. Pain Research and 
Management, 20, 241-248. 

20. De Silva, P. (2019). LIFESTYLE ENHANCEMENT AND NEW 
DIMENSIONS OF HEALTH CARE: A FOCUS ON PAIN 
MANAGEMENT. BUDDHIST APPROACH TO HARMONIOUS 
FAMILIES, HEALTHCARE, AND SUSTAINABLE SOCIETIES, 321. 

 

 


