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Abstract 

 
Background: It is known that knee osteoarthritis (OA) is 

correlated with knee injury and plays an important role in the 

expansion of knee OA. Objective: This research aims to find out 

the relationship between knee injury history with knee OA 

severity and to estimate the risk of knee OA after knee injury. 

Methods: This research used observational analytical methods 

with a retrospective hospital-based cohort study design. Using 

consecutive sampling technique. The total research sample was 

68 participants who Indonesian National Police Mobile Brigade 

Corps had knee OA period January 1, 2021-December 31, 2023 

at the RS Bhayangkara Tk. I Pusdokkes Polri Jakarta. Result: 

There was a significant relation between knee injury history 

with knee OA severity (p = 0.011) and odds ratio 5.0 (95% CI: 

1.6-15.9). Characteristics of members of the Indonesian 

National Police Mobile Brigade Corps with the highest risk of 

knee OA, namely in the pre-elderly with an age range of 45 - ≤ 

59 years (66.2%), female (51.5%), work unit of the Headquarters 

Mobile Brigade Corps (45.6%), had a history of knee injury 

(70.6%), with mild degrees (1-3) (73.5%), and the majority 

experienced anterior cruciate ligament (ACL) injury (23.5%). 

Conclusion: A significant correlation was found between knee 

injury history and knee OA, with a 5-fold increased risk post-

injury. The findings support the development of prevention, 

early detection, and rehabilitation programs to improve quality 

of life and operational performance. Future research should 

explore targeted interventions to reduce this risk and enhance 

long-term joint health. 

 

Keywords: anterior cruriate ligament (ACL) injury, Indonesian 

National Police Mobile Brigade Corps, knee 

osteoarthritis, knee injury history 
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INTRODUCTION 
A musculoskeletal disease condition that worsens with time, namely knee osteoarthritis (OA) is 

strongly linked to mechanobiological variables. Damage can occur to all joint tissues including cartilage, 

subchondral, synovial fluid, and ligaments in the joint area (Supartono et al., 2020). 

According to Supartono, et al., (2018), the state and public health are burdened by knee OA. 

Knee OA affects 151.4 million people worldwide and 27.4 million in Southeast Asia (Supartono et al., 

2020). 

Supartono, et al., (2020) explained that in Indonesia the incidence of knee OA reached 24.7%. 

East Nusa Tenggara Province is the province with the most knee OA sufferers, which is around 33.1%. 

Riau Province is the province with the lowest knee OA sufferers, which is around 9%. Meanwhile, DKI 

Jakarta occupies the fourth position with the highest number of knee OA sufferers, which is 21.8%. 

In a study by Supartono, et al., (2018) the frequency of knee OA rises significantly in women with 

age up to the age of 45. After that, males are more likely than women to have knee OA. The female 

gender with an age range of 45-59 years, has the highest prevalence of OA. According to Kellgren-

Lawrence, grade III knee OA is the most common type. 

Poulsen, et al., (2019) stated that women with an age range of 28-38 years old who have a 

history of knee injuries, such as anterior cruriate ligament (ACL) injury, meniscus tear or a combination 

of both have a 4-6 times risk of knee OA. This is in line with the findings of Dhaifullah, et al., (2023) and 

Wulandari, et al., (2023), which show that women between the ages of 60 and 75 who are often 

housewives account for 69.2% of the the severity of knee OA. 

This opinion, however, runs counter to Rahmanto & Aisyah, (2019) research, which found that 

males between the ages of 30 and 59 had a greater chance of developing knee OA if they have a history 

of knee injuries. 

The Indonesian National Police Mobile Brigade Corps is categorized as a occupation with high 

physical activity so the risk of knee injury is very high. In their daily lives, Indonesian National Police 

Mobile Brigade Corps carry out activities such as daily routine physical exercise, running, climbing rocks 

or heights, standing for long periods (2 hours/day or every day), walking long distances (2 hours/day 

or every day), lifting heavy objects (10 kg-50 kg/day for 10 or more times a week), pushing heavy 

objects (10 kg-50 kg/day for 10 or more times a week), going up and down stairs every day and others 

(Lentz et al., 2020). 

According to the findings of a study by Orr, et al., (2023), police officers are at a greater risk of 

suffering a musculoskeletal injury (MSI) since this scenario might happen frequently. 

Thus, this study aimed to evaluated the risk of acquiring clinically diagnosed knee OA among 

individuals who did not receive a diagnosis after suffering different kinds of knee injuries. This study is 

important because it may help the Indonesian National Police Mobile Brigade Corps prevent knee OA 

and enhance everyday functioning.  

As the study to employ a retrospective hospital-based cohort study activity-duty Indonesian 

National Police Mobile Brigade Corps patients, we discovered that knee OA at pre-elderly age rose 

approximately five times following knee injury as compared to no injury. Anterior cruriate ligament 

(ACL) injuries had the highest estimations of increased risk among all injury categories. 

The close link knee injuries especially anterior cruriate ligament (ACL) injury and increased 

osteoarthritis (OA) risk is well established, with previous reports estimating a 5-fold increased risk 

(Poulsen, et al., 2019; Snoeker et al., 2020). However, few studies concentrate on high-activity cohorts 

such as police officers, who are exposed to specific occupational hazards. This Study attempts to fill 

this gap by investigating OA risk in members of the Indonesian National Police Mobile Brigade Corps. 

Furthermore, in this context, the novelty is to quantify the 5-fold increased risk of OA after knee injury 

in this specific demographic and the need to focus prevention strategies accordingly. 
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METHODS 
Design 

This study is a retrospective hospital-based cohort study from October-November of 2024. 

Participants and centres 

We evaluated the minimum sample size in this study was 68 samples from the form of registered 

patient medical record documents the Indonesian National Police Mobile Brigade Corps diagnosis with 

knee OA in the period January 1 2021-December 31 2023, located at the RS Bhayangkara Tk. I 

Pusdokkes Polri Jakarta. Research Ethics Committee approval for the project was granted by the RS 

Bhayangkara Tk. I Pusdokkes Polri Jakarta (KET/EC-231/X/2024/RS.BHAY.TK.I) (figure 1). 

Eligibility criteria 

We included studies meeting the following criteria inclusion: 1) Patients of the Indonesian National 

Police Mobile Brigade Corps at the RS Bhayangkara Tk. I Pusdokkes Polri Jakarta in 2021-2023 who 

were diagnosed with knee OA, unilateral or bilateral, and were male or female with an age range of ≥ 

19 - 44 years to 45 - ≤ 59 years who were still actively working; 2) Have a history of knee injury within 

6-12 months or 10-20 years or have a recurring injury before being diagnosed with knee OA; 3) The 

patient has radiologic support examination results with anteroposterior (AP)/Lateral projection of the 

knee. 

The exclusion criteria for this study were: 1) Patients with incomplete and inappropriate medical 

record data such as no information on age, gender, work unit of the Mobile Brigade Corps of the 

Indonesian National Police, results of radiological support examinations with anteroposterior 

(AP)/Lateral projections on the knee, history of knee injury, and diagnosis of knee OA severity; 2) Knee 

OA patients who are obese according to WHO criteria and have postural disorders such as scoliosis, 

flat feet, or hyperlaxity; 3) OA patients other than knee OA; 4) Knee OA patients who have metabolic 

disorders such as diabetes mellitus or gout arthritis. 

Data analysis 

We determined the likelihood of knee OA following a knee injury (p value < 0.05) and examined the 

association between knee injury and knee OA using the Chi-square test. 95% was the significance 

threshold. 

 

RESULTS 
The sample’s basic description indicates that the biggest of patients of the Indonesian National Police 

Mobile Brigade Corps suffering from mild knee OA (Grade 1-3) as many as 50 people (73.5%) with knee 

injury history (70.6%) at the RS Bhayangkara Tk. I Pusdokkes Polri Jakarta are in the age range of 45 - 

≤59 (pre-elderly) as many as 45 people (66.2%), female as many as 35 people (51.5%) with the work 

unit of the Mobile Brigade Corps Headquarters as many as 37 people (54.4%) (table 1). 

The percentage of patients of the Indonesian National Police Mobile Brigade Corps who were 

knee injury was patella fracture (8.8%), hamstring injury (7.4%), meniscus tear (13.2%), femur fracture 

(2.9%), anterior cruriate ligament (ACL) injury (23.5%), patella dislocation (4.4%), and tendon patella 

rupture (10.3%) (table 2). 

On the variable knee injury history as an independent variable and the knee OA as a dependent 

variable, a Chi-Square test was carried out in the form of a 2x2 table. Based on the test results, the Sig 

value (p value) = 0.011 < 0.05. These results show that there is a statistically significant association 

between knee injury history and knee OA. Patients in the Indonesian National Police Mobile Brigade 

Corps population having a history of knee injuries had OR (95% CI: 1.568-15.942) values that were 

around 5-fold higher than those without a history of knee injuries (table 3). 



 

Knee Osteoarthritis Risk is Increased 5-Fold After Knee Injury in Indonesian National Police Mobile…  

Raisa Yunika Nugrahana, Basuki Supartono, Feda Anisah Makkiyah, Ayodya Heristyorini 

64 | Page 

 

Figure 1. Flowchart of Study Inclusion and Exclusion Knee OA Cases 

 

 
Table 1. Baseline Characteristics 

Characteristics With Knee 

Injury 

n=48  

(70.6%) 

Without knee 

Injury 

n=20 

(29.4%) 

Percentage 

(%) 

Age, years    

Adult (≥19 – 44) 21 2 33.8 

Pre-elderly (45 - ≤59) 27 18 66.2 

Sex    

Male 24 9 48.5 

Female 24 11 51.5 

Work Unit Indonesian National Police Mobile 

Brigade Corps 

   

Mobile Brigade Corps Headquarter 28 9 54.4 

Mobile Brigade Corps Regional Police 20 11 45.6 

Knee OA Severity    

Mild (Grade 1-3) 40 10 73.5 

Severe (Grade 4) 8 10 26.5 

Secondary data, 2021-2023 
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Table 2. Types of Knee Injury 

Types of Knee Injury Male 

n=24 

Female 

n=24 

Percentage 

(%) 

Patella Fracture 4 2 8.8 

Hamstring Injury 3 2 7.4 

Meniscus Tear 1 8 13.2 

Femur Fracture 2 0 2.9 

Anterior Cruriate Ligament (ACL) Injury 11 5 23.5 

Patella Dislocation 2 1 4.4 

Tendon Patella Rupture 1 6 10.3 

Secondary data, 2021-2023 

 
Table 3. The Correlation Between Knee Injury History with Knee OA 

Variables 

Knee OA Severity 

Total p-value OR 

95% CI 

Mild 

(Grade 1-3) 

Severe 

(Grade 4) 

Lower Upper 

Knee 

Injury 

History 

n % n % n % 

0.011 5.000 1.568 15.942 

Yes 40 35.3 8 12.7 48 100 

No 10 50.0 10 50.0 20 100 

Secondary data, 2021-2023 

Chi-square test for quantitative variables

DISCUSSION 
In patients of the Indonesian National Police Mobile Brigade Corps at the RS Bhayangkara Tk. I 

Pusdokkes Polri Jakarta, shows the relationship between history of knee injuries with knee OA. There 

is a statistically significant or relevant result, as indicated by the p value of 0.011 < 0.05. 

According to the Odds Ratio (OR) value, people with a history of knee injuries are at five times 

more likely to develop knee OA than those without such a history of knee injuries (OR = 5.000, 95% CI: 

1.568-15.942). 

The results of this study showed that patients with mild knee OA (Grade 1-3) had the highest 

number of 38 people followed by patients with severe knee OA (Grade 4) as many as 10 people. The 

findings of this inquiry align with those of research projects by de Lima Paulo et al., (2015) that it has 

been verified that the incidence of musculoskeletal injuries in police officers has a close relationship 

with the onset of musculoskeletal problems, one of which is post-traumatic osteoarthritis (PTOA). 

The findings of additional studies thus support the findings of Snoeker et al., (2020) research, 

which indicated that knee injuries in young adults raise the chance of developing knee OA by almost 

six times, with the largest risk occurring following an ACL injury, meniscus tear, and intra-articular 

fracture. 

This can be influenced by age and length of employment. The more frequent strenuous activities 

may reflect the risk of knee injury experienced. These results indicate the need for increased and more 

equitable coverage in physical training, screening with routine medical check-up (MCU) in police 

officers, especially those at high risk. 

This study also shows the results that patients who have never experienced injury have a lower 

number than those who have experienced injury, namely 12 people with mild knee OA (Grade 1-3) and 

as many as 8 people with severe knee OA (Grade 4). This could be the case since pre-elderly (45 - ≤59) 

people made up the bulk of the studies age group which is one of the risk factors based on age. 

However, other factors such as genetic factors that were not examined in this study may also be a risk 

factor considering the multifactorial nature of knee OA. 
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This study it was found that respondents who had experienced previous knee injuries had the 

highest percentage, namely 48 people or 70.6%. 

The findings of this investigation are comparable to those of Rahmanto & Aisyah, (2019)  in this 

study got an Odds Ratio [OR= 5.82 (95% CI 2.54-13.35)] with a significant value less than α 5% (0.00 < 

0.05). People with a history of knee injuries are five times more likely to develop knee OA than those 

without such a history, according to a statistically association between a history of knee injuries and 

patients at the Dinoyo Malang city health center who may have knee. 

This study is also in line with Poulsen et al., (2019) female patients with an average age of 28 old 

who had an ACL injury, (35%), a meniscus tear with an average age of 38 years (36%), or both injuries 

together average age of 31 years, had Odds Ratio results 4.2 (95% CI 2.2-8.0; I2 = 92%), 6.3 (95% CI 3.8-

10.5; I2 = 95%) and 6.4 (95% CI 4.9-8.3; I2 = 62%). 

After an ACL injury, the risk of developing knee OA is approximately four times higher than in an 

untreated knee. Injury can reduce the strength of muscles to maintain body stability and thinning of 

cartilage in joints (Whittaker & Losciale, et al., 2022).  

Injury can cause the cartilage in the joint to become thinner and the cartilage components to 

change, resulting in the joint being less resistant and more susceptible to damage (Sunbol et al., 2023). 

The damage that occurs in cartilage is based on several mechanisms, one of the most important 

of which is the imbalance between matrix synthesis and degradation (Lam et al., 2017).  

Then excessive pressure on the knee joint cartilage continuously (mechano-biological 

mechanism) will cause meniscus tears and ligament damage in the knee which causes changes in the 

structure of the knee joint due to non-physiological stress, so these things are thought to potentially 

increase the risk of knee OA (Gouttebarge et al., 2018). 

Patients who have suffered severe have a much higher risk of acquiring knee OA. This highlights 

the importance of knee injury prevention programs and secondary preventive strategies in preventing 

or postponing the start of knee OA. 

The study’s biggest age group of respondents was 45 - ≤59 years old (pre-elderly), including 27 

individuals with knee injuries and 18 individuals (66.2%) without knee injuries. 

The findings of this investigation are consistent with studies carried by Supartono et al., (2018) 

at the RSU Al-Fauzan Jakarta. The dominance of the results of the study was patients with an age range 

of 45 - ≤59 years (middle age). The aging process is associated with the appearance of knee OA due to 

the influence of the degenerative process (Ponvel, et al., 2019).  

One of the primary risk factors that might lead to inflammation or swelling in the body’s joints, 

particularly the knee joint, which worsens with age, is aging. In various studies, it is stated that the 

aging process can occur from the age of 40-45 years old depending on the individual's health condition 

(Hunter, 2019). 

The musculoskeletal system will also alter with age, leading to sarcopenia, a progressive loss of 

muscle mass and strength. Sarcopenia is a process that begins around the age of 30 years onwards. 

Loss of muscle strength and mass increases pressure on certain joints such as the knee joint which is 

the support of the heaviest body weight and can cause a person to experience knee arthritis 

(Rahmanto & Aisyah, 2019). 

However, this study’s findings diverge from those of studies by Dhaifullah et al., (2023) and 

Wulandari et al., (2023), in these studies the percentage of female patients suffering from knee OA 

with an age range of 60-75 years old (elderly) has a higher percentage of results. 

This difference may be due to the limited number of research samples, especially in the older 

age group. This is because the focus of the study sample was the active working age group. It may also 

be due to the perception that the symptoms felt by people with knee OA are symptoms that are 

commonly experienced by the elderly, which causes a low tendency to consult health facilities. 

This study it was found that the respondents with the highest gender were women, namely with 

knee injury 24 people and without knee injury 11 people (51.5%). 
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The study’s findings are consistent with earlier studies, including the study of Supartono, et al., 

(2018) and Poulsen, et al., (2019) which showed a high incidence of knee OA in women compared to 

men having more prevalence. The same research results were also found in a study conducted by 

Soeryadi, et al., (2017) at the RSUP Prof. Dr. R. D. Kandou Manado in the period January-June 2017 

with the percentage of knee OA sufferers in women reaching 70.4%. 

Nevertheless, the findings of this study differ from those of research carried out by Rahmanto 

& Aisyah, (2019) that the risk of knee OA is likely to be higher in men with an age range of 30-59 years 

old. This difference may be due to the uneven distribution of samples based on sex. 

Based on existing theories and studies, women are consistently shown to have a high risk of 

knee OA, even closely associated with a higher risk of narrowing of the joint gap. This can occur due to 

hormonal factors or differences in the anatomical structure of bones in women that are different from 

men (Supartono, et al., 2020). 

One of the reasons why women are more likely than males to develop knee OA is that they have 

thinner patellas and smaller femur bones (Maia, et al., 2023). 

Furthermore, a decrease in estrogen, which are thought to protect joint cartilage, contribute 

significantly to the development of knee OA. The hormone will decline in women between the ages of 

50 and 80 years old, particularly when they approach the post-menopausal stage. 

A decrease follicle stimulating hormone (FSH) and luteinizing hormone (LH), which are produced 

by the pituitary gland, may cause the ovaries to become less sensitive. As a result, the ovaries release 

less estrogen and progesterone, and eventually ovulation stops (Poulsen, et al., 2019). 

Another factor that may increase the risk of women suffering from knee OA more than men is 

the awareness to consult health facilities which tends to be higher in women than men. For example, 

injuries experienced by men such as sprains, dislocations, and even fractures are often ignored and 

considered not serious. 

Then the differences that occur in this study also do not rule out the influence of genetics or 

initial handling and recovery at the time of knee injury. Additionally, the study’s findings may be 

impacted by the complex nature disease of knee OA and the unequal distribution of samples across 

men and women. 

This study revealed that the in this study it was found that the Headquarters Mobile Brigade 

Corps had the biggest number of responses from the Indonesian National Police Mobile Brigade Corps, 

with 28 individuals with knee injuries and 9 individuals (54.4%) without knee injuries. 

The results of this investigation align with those conducted by Dhaifullah, et al., (2023) which 

used Kellgren-Lawrence data from Sanglah Denpasar Hospital to find a positive relationship between 

occupation and the severity of knee OA. The correlation coefficient (r) value of 0.417 indicates a strong 

relationship between the two (p = 0.001). 

The occupation held by the sample in this study is a high physical activity occupation. The 

category includes the work units of the Indonesian National Police Mobile Brigade Corps, namely the 

Headquarters Mobile Brigade Corps and the Regional Police Mobile Brigade Corps. The uniforms used 

and the physical exercises performed are the same and routinely carried out every day. In their daily 

lives, members of the Indonesian National Police Mobile Brigade Corps perform a lot of strenuous 

physical activity and are at high risk of knee injuries. 

In police institutions, there is a medical check-up (MCU) activity that is routinely carried out at 

least once a year in turn. This activity includes anamnesis, physical examination, and supporting 

examination which aims to monitor the health condition of Indonesian National Police so that they still 

have a healthy and prime body condition in the midst of high mobility. 

However, periodic medical check-up facilities for Indonesian National Police are still uneven at 

all levels. In some of these activities, there are still differences in the examination, especially the 

examination of the health and function of the musculoskeletal system. 
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The injuries experienced can occur acutely and chronically or repeatedly, so the chance of 

musculoskeletal injury (MSI) in police officers force is classified as high risk. It is stated that the knee is 

the third most vulnerable part of the body to injury after the back and shoulder (Orr, et al., 2023). 

This study it was found that respondents with mild knee OA severity (Grade 1-3) had the highest 

percentage, namely with knee injury 48 people and without knee injury 10 people (73.5%). 

The findings of this investigation align with a research carries out by Supartono, et al., (2018) 

the distribution of knee OA patients based on the degree of severity of Kellgren and Lawrence the most 

is degree III (mild degree) and the lowest distribution is in patients with degree II (mild degree). 

Patients diagnosed with grade III knee OA are the largest group of all Kellgren-Lawrence degree 

divisions. 

This study it was found that the respondents with the most types of knee injury history were 

ACL injury which had the highest percentage of 11 people were male and as many as 5 people were 

female (23.5%). 

The findings of this study support Wang, et al., (2020) research, which found that individuals 

with a history of ACL injury are more likely to develop post-traumatic osteoarthritis (PTOA) due to the 

complex nature of the illness and the possibility of a chronic, progressive condition.  

It does not, however, rule out the potential that individuals with a history of knee injuries may 

be more susceptible to PTOA if they also have a history of hamstring or patella injuries, meniscus tears, 

femur fractures, patella dislocations, or ruptures of the patellar tendon (Maia, et al., 2023). 

Based on the research of Dilley, et al., (2023), PTOA is a multifactorial condition, may develop as 

a result of damage that impairs function and results in discomfort from inflammation in the affected 

region. Since the knee is the body’s heaviest support, PTOA frequently develops there. Despite the fact 

that everyone may experience it, PTOA primarily affects younger people and can be brought on by 

trauma or accidents related to demanding activities like sports or military service. 

This study will have important implications to manage the health of the Indonesian National 

Police Mobile Brigade Corps members` who has a high risk of sustaining knee injuries and developing 

osteoarthritis. These findings will assist in developing prevention programs, better rehabilitation 

protocols, early detection programs which are going to improve individual quality of life and also 

ensure better contribution at the operational responsibility of the institution. 

 

CONCLUSION 
There were statistically significant correlation between knee injury history with degree of 

osteoarthritis of knee among members of the Indonesian national police mobile brigade corps. History 

of knee injury was associated with a 5-fold risk of developing knee OA, with the highest risk occurring 

for anterior cruciate ligament (ACL) injuries. Such findings convince that preventive or rehabilitative 

strategies which would mitigate the risk for OA should be considered in high physically active jobs.  

The study enhances understanding of the relationship between knee injury history and OA 

severity which have implications for high-activity populations such as the Indonesian National Police 

Mobile Brigade Corps. It incorporates the development of targeted prevention and rehabilitation 

strategies to mitigate OA risk, and emphasizes the importance of early detection and effective post-

injury care for at-risk population cohorts.  

Limitations of this study include its retrospective, hospital-based design which may not be 

generalizable to the population, and a relatively modest sample size which substantially limits 

generalizability. Now, this does not take into consideration genetics, diet, or medical history that also 

may play a role in one’s risk for osteoarthritis. In addition, long-term data regarding the progression 

of osteoarthritis following knee injury were not comprehensively examined.  

Future studies should utilize larger, more diverse samples for improved generalizability and 

prospective cohort designs to capture wider populations. Genetic, nutritional, and medical elements 

could also provide a more holistic picture of the risk for developing osteoarthritis. Long-term data are 
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needed to determine whether knee injuries lead to progressive osteoarthritis and, if so, what 

interventions would prevent this trajectory. 
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