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Abstract

Background and aim

Knee osteoarthritis (OA) is a disabling joint disease that results in degeneration of the joint cartilage. Many
studies demonstrate the risk factors and complications of knee osteoarthritis, but how physical activity
impacts the osteoarthritis severity needs to be studied. The study aimed to assess the impact and association
of physical activity level with the severity of knee osteoarthritis among patients attending a single center in
the Aseer region, southwest Saudi Arabia.

Methods

An analytical cross-sectional study was conducted targeting all patients clinically diagnosed with knee
osteoarthritis in the Aseer region from June 2021 to September 2021. Data was collected using a pre-
structured online questionnaire. The questionnaire included patients' socio-demographic data and clinical
data on knee osteoarthritis. The level of physical activity was assessed using the International Physical
Activity Questionnaire (IPAQ). The severity of knee osteoarthritis was assessed using the index of severity
for osteoarthritis of the knee.

Results

Out of 473 patients clinically diagnosed with knee OA, only 145 patients met our inclusion criteria. Patients'
ages ranged from 35 years to 71 years, with a mean age of 44.3 (¥12.9) years. A total of 122 (84.1%) patients
were females. Sixty-five (44.8%) patients complained of knee OA for less than two years, 46 (31.7%) for two
to five years, and 34 (23.4%) were diagnosed for more than five years. A total of 96 (66.2%) had a low level of
physical activity, 32 (22.1%) had a moderate level of physical activity, while 17 (11.7%) had a high level of
physical activity. Thirty-eight (26.2%) cases complained of extremely severe knee OA, 37 (25.5%) had very
severe knee OA, 28 (19.3%) complained of severe knee OA, 36 (24.9%) had mild to moderate knee OA, while
six (4.1%) had minimal knee OA. There was a significant beneficial effect of physical activity on the severity
of knee OA.

Conclusion

The study revealed that physical activity, especially at high levels, was associated with lower knee OA
severity which means a beneficial effect. Most of the patients included in the study had severe to extremely
severe knee OA with low physical activity levels.

Categories: Physical Medicine & Rehabilitation, Orthopedics
Keywords: saudi arabia, effect, relations, oa severity, physical activity, knee osteoarthritis

Introduction

Knee osteoarthritis (OA) is a frequent progressive joint disorder that is featured by chronic pain with
functional debility [1]. Globally, knee OA is responsible for nearly 80% of the burden of OA, which is mainly
associated with obesity and age [2]. Until now, no effective treatment for knee OA is available except for
knee arthroplasty, which is considered the main treatment at a progressive stage of the disease, but with a
high economic burden due to its associated costs [3]. The research found that the worldwide incidence of
knee OA was 203 per 10,000 person-years (95% CI: 106-331) in individuals aged 20 and over. Similarly, there
are around 86.7 (95% CI: 45.3-141.3) million individuals (20 years and older) annually with knee OA in 2020
worldwide [4,2].

Physical activity's effect on the joint is controversial, with either injurious or beneficial effects on the joints
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[5]. The injurious effect of severe physical activities on articular cartilage is well documented, while there is
less evidence of the valuable effect of recreational or moderate physical exercise on the joints; likewise, in
the Framingham cohort study, the increased risk of knee osteoarthritis was not reported among those
practicing habitual or light or moderate physical activity [6].

Recently, physical activity guidelines recommended at least 150 minutes of moderate or 75 minutes of
severe physical activity per week in at least 10 minutes sessions [7]. Guiding patients with OA to improve
their physical life, and helping the patient by arranging exercise therapy or physiotherapy, is vital, as most
of those cases are not adherent to physical activity guidelines, with lower activity than their age-matched
pioneers [8]. Also, physical inactivity among cases with OA may put them at high risk for other comorbidities
and functional deterioration, leading to higher health care costs. Furthermore, a study shows that doing
physical activity such as ambulation for 150 minutes per week might not be tolerable for individuals with
very severe knee OA; thus, other types of physical activity might be recommended for them, such as biking
and walking including walking stairs [9]. The current study was conducted to assess the level of physical
activity in patients with knee osteoarthritis and to assess the impact of physical activity level on the severity
of knee osteoarthritis.

Materials And Methods

An analytical cross-sectional study was conducted targeting all patients clinically diagnosed with knee
osteoarthritis attending the orthopedic and rheumatology clinics at Khamis Mushayt General Hospital from
June to September 2021. The Research Ethics Committee of Bisha University approved the study (number:
H-06-BH-087). Patients aged less than 35 years or diagnosed with osteoarthritis other than knee
osteoarthritis, such as hip osteoarthritis or ankle osteoarthritis, patients with a medical condition that might
affect the physical activity other than osteoarthritis or rheumatoid arthritis-like osteoporosis or fractures,
were excluded.

The questionnaire elements were assessed and reviewed by a panel consisting of orthopedics and Arabic
language translators to ensure the content validity and accuracy of the translation process. We assessed the
reliability of the questionnaire items on 15 patients during a pilot study. The questionnaire included
patients' socio-demographic data like age, gender, job category, co-morbidities, and clinical data of knee
osteoarthritis, including duration since diagnosis, received treatment, analgesics intake, history of surgical
repair, and physiotherapy. The level of physical activity was assessed using the International Physical
Activity Questionnaire (IPAQ) [1]. IPAQ was summed for each physical activity domain to estimate the total
time spent on occupational, transportation, household, and leisure-related physical activities, as well as the
total time. Data from the short IPAQ was summarized according to the recorded physical activities (walking,
moderate, and vigorous activities) and estimated time spent sitting per week. Both the short and long-form
data were used to estimate total weekly physical activity by weighting the reported minutes per week for
each activity category by a metabolic rate energy (MET) expenditure estimate assigned to each category of
activity. MET levels were obtained from the compendium of 2,000 physical activities, including moderate-
intensity activities between three and six METs and high activities as >6 METs [10,11]. The severity of knee
osteoarthritis was assessed using the index of severity for osteoarthritis of the knee [12]. The questionnaire
was given for fulfillment to patients who were clinically diagnosed with knee osteoarthritis after explaining
the purpose and confirming the confidentiality of the data.

Data analysis

After data was extracted, it was revised, coded, and analyzed with statistical software IBM SPSS version 22
(IBM Inc., Armonk, USA). All statistical analysis was done using two-tailed tests. A p-value less than 0.05
was considered as statistically significant. Descriptive analysis based on the frequency and percent
distribution was done for all variables, including participants' socio-demographic data, including gender,
job, and co-morbidities. Also, clinical data regarding knee osteoarthritis, including duration and
medications besides knee surgery and trauma, were tabulated. The patient's level of physical activity and
severity of knee osteoarthritis were also tabulated and graphed. Cross-tabulation was used to assess the
distribution of knee osteoarthritis severity by patient's bio-demographic data and to test the association
between physical activity level and severity of knee osteoarthritis. Relationships were tested using the
Pearson chi-square test and exact probability test for small frequency distributions.

Results

Out of 473 patients clinically diagnosed with knee osteoarthritis, only 145 patients met our inclusion
criteria. Patients' ages ranged from 35 years to 71 years, with a mean age of 44.3 (¥12.9) years. A total of 122
(84.1%) patients were females, and 68 (46.9%) were active in their jobs, while 62 (42.8%) had no job.
Regarding co-morbidities, 37 (25.5%) complained of rheumatoid arthritis, 29 (20%) were diabetic, and 29
(20%) were hypertensive, as shown in Table 1.
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Bio-demographic data No %

Age in years

35-40 57 39.30%
41-45 54 37.20%
46-55 7 4.80%
56-65 16 11.00%
>65 11 7.60%
Gender

Male 23 15.90%
Female 122 84.10%
Job

No job 62 42.80%
Active 68 46.90%
Retired 15 10.30%

Co-morbidities

None 65 44.80%
DM 29 20.00%
Rheumatoid arthritis 37 25.50%
Autoimmune disease 1 0.70%

HTN 29 20.00%
Cardiac disease 3 2.10%

Others 15 10.30%

TABLE 1: Bio-demographic data of patients with knee osteoarthritis

DM - diabetes mellitus; HTN - hypertension

Table 2 shows that 65 (44.8%) patients complained of knee osteoarthritis for less than two years, 46 (31.7%)
from two to five, and 34 (23.4%) were diagnosed for more than five years. A total of 70 (48.3%) used
medications for osteoarthritis; 36 (51.4%) of them used medication daily, 14 (20%) used medications several
times a week, and 12 (17.1%) used only when needed. Forty (27.6%) received paracetamol, 38 (26.2%)
received nonsteroidal anti-inflammatory drugs (NSAIDs), while 48 (33.1%) did not use painkillers. Only nine
(6.2%) patients had undergone knee replacement surgery and 27 (18.8%) visited the physiotherapist
frequently.
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KOA clinical data

Since when were you diagnosed with knee osteoarthritis?
<2 years

2-5 years

>5 years

Do you use any medications for osteoarthritis?
Yes

No

How frequently do you use the medication?
Every day

Several times a week

Once a week

Several times a month

When needed only

Do you use any of the following analgesics?
Do not use painkillers

NSAIDs

Other

Paracetamol (Adol® or similar)

Have you ever undergone knee replacement surgery?
Yes

No

Are you visiting the physiotherapist frequently?
Yes

No

65

46

34

70

75

36

48

38

40

136

27

117

TABLE 2: Clinical data of knee osteoarthritis among the study patients

KOA - knee osteoarthritis; NSAIDs - nonsteroidal anti-inflammatory drugs

%

44.80%

31.70%

23.40%

48.30%

51.70%

51.40%

20.00%

8.60%

2.90%

17.10%

33.10%

26.20%

13.10%

27.60%

6.20%

93.80%

18.80%

81.30%

Figure I presents that 96 (66.2%) of patients had a low level of physical activity, 32 (22.1%) had a moderate
level of physical activity and 17 (11.7%) had a high level of physical activity.
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High, 17 (11.7%)

Moderate, 32
(22.1%)

Low, 96 (66.2%)

FIGURE 1: The level of physical activity among patients with knee
osteoarthritis among the study patients

A total of 38 (26.2%) patients complained of extremely severe knee OA, 37 (25.5%) had very severe knee OA,
28 (19.3%) complained of severe knee OA, 36 (24.9%) had mild to moderate knee OA, while six (4.1%) had
minimal OA as shown in Figure 2.

30.0%
25.5% 26.2%

25.0%

20.0% 19.3%

15.9%
15.0%
10.0% 9.0%
5.0% 4.1%
Minimal Mild Moderate Severe Verysevere  Extremely severe

FIGURE 2: The severity of knee osteoarthritis among the study patients

Table 3 reports that very/extremely severe knee OA was detected among 90.9% of patients aged more than
65 years compared to 38.6% of those aged less than 40 years with detected statistical significance (p=0.017).
Also, 55.7% of female patients had very/extremely severe knee OA compared to 30.4% of males (p=0.049).
Out of patients, who had knee joint trauma, 65.1% complained of very/extremely severe knee OA versus
41.5% of those without (p=0.011). Additionally, 68.6% of those who took medications for osteoarthritis
complained of very/extremely severe knee OA in comparison to 36% of those who did not (p=0.001). Besides,
61.9% of those who used analgesics had very/extremely severe knee OA versus 31.3% of others (p=0.001).
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Osteoarthritis severity level

Factors Minimal/mild Moderate/severe Veryl/extremely severe p-value
No % No % No %
Age in years
35-40 9 15.80% 26 45.60% 22 38.60%
41-45 9 16.70% 18 33.30% 27 50.00%
0.017*%
46-55 0 0.00% 0 0.00% 7 100.00%
56-65 1 6.30% 6 37.50% 9 56.30%
>65 0 0.00% 1 9.10% 10 90.90%
Gender
Male 5 21.70% 11 47.80% 7 30.40% 0.049*
Female 14 11.50% 40 32.80% 68 55.70%
Job
No job 9 14.50% 22 35.50% 31 50.00%
0.722
Active 8 11.80% 26 38.20% 34 50.00%
Retired 2 13.30% 3 20.00% 10 66.70%

Since when were you diagnosed with knee osteoarthritis?

<2 years 10 15.40% 23 35.40% 32 49.20%
0.711
2-5 years 6 13.00% 18 39.10% 22 47.80%
>5 years 3 8.80% 10 29.40% 21 61.80%
Have you ever got knee joint trauma?
Yes 4 6.30% 18 28.60% 41 65.10% 0.011*
No 15 18.30% 33 40.20% 34 41.50%
Do you use any medications for osteoarthritis?
Yes 3 4.30% 19 27.10% 48 68.60% 0.001*
No 16 21.30% 32 42.70% 27 36.00%
Do you use analgesics for pain?
Yes 6 6.20% 31 32.00% 60 61.90% 0.001*
No 13 27.10% 20 41.70% 15 31.30%
Have you ever undergone knee replacement surgery?
Yes 0 0.00% 4 44.40% 5 55.60% 0.468°
No 19 14.00% 47 34.60% 70 51.50%
Are you visiting the physiotherapist frequently?
Yes 1 3.70% 9 33.30% 17 63.00% 0.204

No 18 15.40% 42 35.90% 57 48.70%

TABLE 3: Distribution of knee osteoarthritis severity by patients' bio-demographic data

P-values are calculated utilizing Pearson's chi-squared test; $ exact probability test; * p<0.05 (significant)
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Gender

Male

Female

Total

Physical activity

Low
Moderate
High
Low
Moderate
High
Low
Moderate

High

Table 4 shows the association between physical activity level and severity of knee osteoarthritis. Among
males, 53.8% of patients with low physical activity had very/extremely severe knee OA compared to none of
those with moderate to high physical activity levels (p=0.023). As for females, 69.9% with low physical
activity levels had very/extremely severe knee OA compared to 26.7% with high physical activity levels.
Totally, 67.7% of patients with low physical activity complained of very/extremely severe knee OA compared
to 23.5% of those with high levels.

Osteoarthritis severity level

Minimal/mild Moderate/severe Very/extremely severe p-value
No % No % No %

1 7.7% 5) 38.5% 7 53.8%

4 50.0% 4 50.0% 0 0.0% 0.023*%
0 0.0% 2 100.0% 0 0.0%

5 6.0% 20 24.1% 58 69.9%

5 20.8% 13 54.2% 6 25.0% 0.001*%
4 26.7% 7 46.7% 4 26.7%

6 6.3% 25 26.0% 65 67.7%

9 28.1% 17 53.1% 6 18.8% 0.001*
4 23.5% 9 52.9% 4 23.5%

TABLE 4: The association between physical activity level and severity of knee osteoarthritis

P-values are calculated utilizing Pearson's chi-squared test; $ exact probability test; * p<0.05 (significant)

Discussion

Knee osteoarthritis (OA) is one of the highest five reasons of disability among adults in the United States
and is commonly reported in the clinical setting. Nearly 12% of Americans over the age of 60 years had
symptomatic knee OA, with multifactorial effects of this illness, which are varied and significant. Physicians
should address patients' worries about the proper pharmacologic and nonpharmacologic management of
knee OA. One of the most announced and controversial nonpharmacologic management approaches for OA
is exercise [1]. People with knee OA usually ask questions like: "Should I exercise?" and "Will exercise make
my arthritis worse?". Traditional responses promote the theory that knee OA is a "wear and tear"
phenomenon. According to this assumption, increased physical activity, by definition, will accelerate the
degenerative process. A modern understanding of the pathophysiology of knee OA and the related pattern
proposes that this understanding is incomplete, if not mistaken [13].

Knee osteoarthritis is a disabling joint disease that results in degeneration of the joint cartilage. Many
studies demonstrate the risk factors and complications of knee osteoarthritis, but how physical activity
impacts the osteoarthritis severity needs to be studied [6]. The current study aimed to assess the level of
physical activity in patients with knee osteoarthritis. Also, it aimed to assess the impact of physical activity
level on the severity of knee osteoarthritis. The study showed that less than half of the patients had knee OA
for less than two years, and they used medications on a daily basis among half of them. Also, more than two-
thirds used analgesics to relieve associated pain, while less than one-fifth frequently visited
physiotherapists.

Regarding the level of physical activity, about two-thirds of the study cases with knee OA performed a low
level of physical activity, while about 10% performed high (vigorous) physical activity. Considering the
severity of knee OA, less than three-quarters (71%) of the study cases complained of severe to extremely
severe OA, and 13% had minimal to mild severity of knee OA. Higher severity was reported among old-aged
patients, females, patients with a history of knee trauma, and those who used medications probably due to
associated pain with high severity.

The study also showed that very to extremely severe knee OA was significantly associated with a low level of
physical activity among male and female patients; however, the low level of physical activity can be seen
more among females because of higher body weight and less outdoor activity. Literature showed that
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exercise therapy for OA benefit is still doubtful which is designed and prescribed for specific therapeutic
goals [13]. Persuasive evidence from more than 50 randomized controlled trials (RCTs) for patients with knee
OA and 10 RCTs in hip OA included the effectiveness of land-based exercise therapy in minimizing
symptoms and disabilities. In comparison to pharmacological pain killers, exercise therapy showed less
efficacy, especially compared to NSAIDs, but it was more effective than acetaminophen (paracetamol) for
pain control in knee OA [3,14]. Though, exercise therapy had no adverse events such as NSAIDs and
acetaminophen. Fransen et al. conducted a systematic review of hip OA and concluded that exercise therapy
with better obedience to currently recognized recommendations regarding frequency, duration, and
intensity showed higher efficacy in decreasing pain versus exercise therapy with poor compliance [15]. On
the other hand, other studies reported that the intensity and period of the individual exercise sessions are
less significant for the treatment effects [16,17]. Nevertheless, the conclusions in trials regarding the effect
of intensity and duration of each session are not sufficient to precisely assess their benefit [18]. Regarding
the type of exercises, many studies assessed subcategories of cases with knee OA, who showed greater
improvement with one type of exercise therapy than with another [19-21]. A rising issue of the literature
recommends the use of proprioceptive or balance-focused activities in the management of knee OA.
Consistent sharing can positively reduce pain, balance, self-efficacy, and physical functioning [22,23].

On the other hand, a one-year study of thousand OA patients showed a decrease in physical function and
wellness with moderate to high physical activity levels [24]. A longitudinal study was conducted in 2018
involving 121 patients with chronic knee osteoarthritis, showing the intensity of knee pain level in
osteoarthritis patients linked to increased physical activity level [25]. Other studies demonstrate that pain
catastrophizing is associated with a decreased level of physical activity [26,27]. A longitudinal prospective
study involved 239 patients diagnosed with knee osteoarthritis ranging from the degree I to IV to assess the
impact of an educational program on physical activity. This study shows that a decrease in body mass index
of participants after six months and after twelve months remained; thus, routine physical exercise practice
can be an important instrument for enhancing functional ability and everyday physical activity in people
with knee osteoarthritis [28].

Study limitation

Even though we ensure the clarity of the questionnaire items, reporting bias and misinterpretation of some
questions is a primary limitation of our study. Further, we included knee osteoarthritis patients who
attended rheumatology clinics besides orthopedic clinics, which might affect the significance of the
association addressed, as some patients who were diagnosed with rheumatoid arthritis were included.
Besides, the issue of concern is that we conducted an analytical cross-sectional study; hence we couldn't
assess the temporal link between the variables. Due to the stringent inclusion criteria we had chosen, we
excluded many patients, which might affect the quantities correlation.

Conclusions

This study revealed that physical activity, especially at high levels, was associated with lower knee OA
severity, which means a beneficial effect. Most of the study patients had severe to extremely severe knee OA
with low physical activity levels. It is obvious that light- to moderate-intensity physical activity had
beneficial impacts on knee OA. There is significant evidence in the literature that many forms of exercise, as
well as less conservative approaches, showed a positive influence on OA severity and associated
impairments. Further studies with a larger sample size should be carried out.

Additional Information
Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. The Research Ethics
Committee of Bisha University issued approval H-06-BH-087. Animal subjects: All authors have confirmed
that this study did not involve animal subjects or tissue. Conflicts of interest: In compliance with the
ICMJE uniform disclosure form, all authors declare the following: Payment/services info: All authors have
declared that no financial support was received from any organization for the submitted work. Financial
relationships: All authors have declared that they have no financial relationships at present or within the
previous three years with any organizations that might have an interest in the submitted work. Other
relationships: All authors have declared that there are no other relationships or activities that could appear
to have influenced the submitted work.
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