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Abstract 

Background: Osteoarthritis (OA) has become the most common chronic condition affecting the knee. Evidence suggests a possible link between 
diabetes mellitus (DM) and the amplification of OA symptoms and severity.

Objectives: The aim of this research is to determine the association between the duration of diabetes mellitus (DM) and blood sugar control, with 
the severity of knee osteoarthritis (KOA).

Material and Method: A retrospective cross-sectional study design was used with a sample size 211 diabetic patients with knee osteoarthritis who 
attended the orthopedic clinic at King Abdullah Medical City (KAMC). The collection of data encompassing age, gender, medical history associated 
with diabetes mellitus, and knee osteoarthritis was collected from patient medical records, and the grading of knee osteoarthritis severity was 
determined through the application of the Kellgren and Lawrence system. 

Results: There was a good positive correlation between HbA1c and the severity of osteoarthritis (r = 0.015). The severity of knee osteoarthritis was 
higher among the patients who had diabetes for >10 years.

Conclusion: Research found a strong link between high HbA1c levels and the severity of knee osteoarthritis. Long-term diabetes patients had more 
severe osteoarthritis symptoms. Based on the study findings, we recommend implementing educational programs on osteoarthritis awareness for 
individuals with diabetes.

Introduction 
A Osteoarthritis (OA) is a chronic condition affecting the knee 

which affects the older people is one of the main causes of limita-
tion of their activity [1]. Depending on the cause, OA may be prima-
ry or secondary. However, both types can lead to articular cartilage  

 
degradation [2,3]. KOA has a greater impact on disability since it 
limits a person’s mobility and promotes dependency [4]. 

Osteoarthritis risk factors can fall into two categories: 
non-modifiable and modifiable. Certain elements, such as age, body 
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imbalance or disability in the body, and gender, are considered 
non-modifiable factors. Modifiable risk factors include diabetes 
(DM), smoking, hypertension, body mass index, and hypercholes-
terolemia. [5,6]. Diabetes mellitus has been linked to development 
and progression of osteoarthritis, this could be attributed partly to 
diabetic peripheral neuropathy, which causes muscle weakness and 
in severe cases joint laxity [7].

 Direct effects of hyperglycemia have been shown to damage 
cells and cause inflammation in a number of different tissues that 
are linked to diabetes problems. This includes a systemic inflamma-
tory response that can affect joint tissues and help cause OA [8]. It 
is still unclear whether and how glucose directly affects the tissues 
and cells in joints [8]. High blood sugar can have indirect effects by 
making more advanced glycation end products (AGEs). These AGEs 
build up in OA cartilage as people age and cause inflammation and 
breakdown by activating their specific receptor, RAGE, on chondro-
cytes and synovial ells [8]. According to a prior study, type 2 diabe-
tes independently predicts the onset of severe OA regardless of age 
or BMI [9]. Furthermore, some studies found that type 2 diabetes 
was a associated with decreased joint space in patients of osteoar-
thritis of the knee [10]. 

Research on the relationship between the duration of diabetes 
mellitus (DM), blood sugar control, and the severity of osteoarthri-
tis (OA) remains controversial and limited. Thus, the aim of this 
research is to determine the association between the duration of 
diabetes mellitus (DM) and blood sugar control and the severity of 
knee osteoarthritis (KOA).

Subject and Methods
This study is a retrospective cross-sectional study that was 

done at King Abdullah Medical City (KAMC) in the period from Sep-
tember 2022 to October 2023. Data was collected from patient by 
calling them, and from the patient’s medical records in the hospital.

All patients with knee osteoarthritis, regardless of their gender 

or nationality, attending the orthopedic clinics at King Abdullah 
Medical City (KAMC) were included with exception of those pa-
tients who refused to participate, who are less than 18 years of age, 
and who are diagnosed with secondary osteoarthritis due to trau-
ma or rheumatoid arthritis.

Statistical Analysis
 Statistical analyses were performed using computer software 

[the Statistical Package for Social Studies (SPSS), version 25(IBM 
Corporation, Armonk, NY, USA)]. Data are expressed as mean± stan-
dard deviation or percentage values. Where Chi-squared test was 
performed to assess the significance of association between demo-
graphic factor in relation to severity and duration of osteoarthritis. 
Eta coefficients test used to determine the correlation. Statistical 
significance was set at p<0.05.

Results
The demographic and clinical features of the patients are shown 

in Table 1. 211 individuals were included in the study. (mean [SD] 
age 66.88 [7.45] years; 131 [62.1%] females; mean [SD] Hemoglo-
bin A1c (HbA1c) averaged was 7.36 [1.52]). All patients were Saudi. 
In the duration, the duration of DM was 56.4 % of those who have 
a disease for more than 10 years, compared with 80.6% in the du-
ration of OA for 10 years or less. Grade of OA was high in grade 4 
with 54.5%. 143 out of 211 do not have any complication regarding 
DM, the rest have one complication with 96.2%. The most common 
complication of DM is Cataract with 17.1%. Figures (1 to 9) show 
the demographic characteristics of patients. The frequency of Se-
verity OA in the patients with DM and duration for ≤10 years was 
43.6%. There was no statistically significant difference between the 
two groups in terms of demographic characteristics (0.656). See 
Figure 10. The correlation of HBa1c and severity of osteoarthritis 
components with DM diagnosis was calculated. There was a good 
positive correlation between HbA1c and the severity of osteoarthri-
tis (r = 0.015) (Tables 2,3).

Table 1: Demographic characteristics of participants. 

Variable Values

Age, mean ± SD 66.88 ± 7.45

Gender, n (%)

Male

Female

80 (37.9)

131 (62.1)

Nationality, n (%)

Saudi

Non Saudi

211 (100)

0

Duration of DM, n (%)

c 10 years

> 10 years

92 (43.6)

119 (56.4)

Grade of OA, n (%)

Grade 2

Grade 3

Grade 4

37 (17.5)

59 (28)

115 (54.5)

HBa1c, mean ± SD 7.36 ± 1.52
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Duration of OA, n (%)

c 10 years

> 10 years

170(80.6)

41 (19.4)

Complication of DM, n (%)

No

Yes

143(67.8)

68(32.2)

Number of complication:

1

More than 1

203 (96.2)

8 (3.8)

Complication of DM

ACS

CAD

Cataract

CKD

CVA

Glaucoma

IHD

MI

Neuropathy

Cataract+ Glucoma

IHD + Glucoma

Cataract + CKD

IHD + CKD

Cataract + Kidney Failure

1(.5)

1(.5)

36(17.1)

2(.9)

2(.9)

3(1.4)

12(5.7)

1(.5)

2(.9)

2(.9)

3(1.4)

1(.5)

1(.5)

1(.5)

Figure 1: 
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Table 2: Association of the duration of DM with the severity OA in patients with knee osteoarthritis.

Severity OA
Chi Square P value

Grade 2 Grade 3 Grade 4 Total

c 10 years
18

8.5%

27

12.8%

47

22.3%

92

43.6%

0.844 0.844

Duration of DM > 10 years
19

9%

32

15.2%

68

32.2%

119

56.4%

Total
37

17.5%

59

28%

115

54.5%

211

100%

Table 3: Correlation between blood sugar control HbA1c level 
and the severity of osteoarthritis among patients with knee os-
teoarthritis. 

Measures of Association

Eta Eta Squared

HBa1c *everity of osteoarthritis 0.015 0

Discussion
This study showed that there was an association between DM 

duration and the severity of osteoarthritis. Similar to, a previous 
study conducted in Bruneck indicated that the relationship be-
tween OA and type 2 diabetes shows that variations in glucose me-
tabolism directly impair joint integrity regardless of body weight, 
creating optimism that effective regulation of glucose metabolism 
slows the development of OA [9]. Furthermore, type 2 diabetes is 
one of the risk factors associated with severe OA [9]. 

In study by Azizah et al, conducted to evaluate the risk factor 
of Osteoarthritis the found that Diabetes mellitus is one of the risk 
factors for development and progress of osteoarthritis [6]. Hyper-
glycemia has been shown to cause cell damage and a systemic in-
flammatory response that might affect joint tissues and contribute 
to OA pathogenesis [8]. Research indicates that diabetes decreases 
bone turnover. High levels of fasting glucose have been associated 
with knee joint bone marrow lesions, which can predict structural 
deterioration in osteoarthritis (OA) [11]. AGEs accumulate more 
in the subchondral bone of diabetic patients compared to non-di-
abetic patients, potentially affecting the mechanical strength of the 
bone and causing pro-inflammatory effects [12]. Additionally, dia-
betic advanced knee osteoarthritis is characterized by decreased 
subchondral bone density and increased porosity, regardless of 
weight [13].

This study established a clear positive correlation between el-
evated HbA1c levels and the severity of knee osteoarthritis. This, 
supported by results from many other studies which indicated that 
an increase in HbA1c level in diabetic patients was highly associat-
ed with development and severity of knee osteoarthritis [14]. An-
other cohort study by Zhang at el, correlate the elevated levels of 
HbA1c and fasting serum glucose with an increased likelihood of 
developing knee osteoarthritis (OA) and found direct association of 
high HbA1c with occurrence of knee osteoarthritis [15].

The recent evidence emphasized that male patients with symp-
tomatic knee osteoarthritis were more likely to experience joint 

space narrowing if they had type 2 diabetes. [10] However, some 
research disagrees with this evidence as thy found that having an 
HbA1c level of 5.5 or higher was not directly linked to the progres-
sion of osteoarthritis but cumulative effect of dyslipidemia, hyper-
tension, overweight and impaired glucose tolerance or blood sugar 
control is a risk factors for osteoarthritis [16].

There are some limitations for consideration. The study was 
conducted in a single hospital, thereby impeding the generalizabil-
ity of the findings to all patients. Comprehensive follow-up and an-
alytical studies are necessary to further explore the association of 
DM control and duration with knee osteoarthritis severity.

Conclusions 
The research revealed a significant correlation between ele-

vated HbA1c levels and increased severity of knee osteoarthritis. 
Moreover, patients with longstanding diabetes were observed to 
experience more pronounced symptoms of osteoarthritis.

Nevertheless, more in-depth investigations are essential to con-
firm the association between diabetes and the progression of knee 
osteoarthritis. Based on the study findings, we suggested the im-
plementation of campaigns to help diabetic patients with OA better 
understand their condition. 
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