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            Abstract

            
               
Osteoarthritis is a common musculoskeletal disorder where thinning of cartilage fibers occurs in the joints which causes stiffness,
                  pain, and impairment. Diabetes is a metabolic disorder where the blood sugar level is not maintained properly at normal range.
                  Knee joint osteoarthritis is one of the commonest arthritis. Age is said to be an essential risk factor for diabetes and arthritis.
                  A well-structured set of self-evaluable questionnaires were circulated among the south Indian population. The data was collected
                  by the survey planet link, the questions were verified by the institutional review board and the data was collected and analyzed.
                  The variables were randomized to reduce bias. The data collected were manipulated and statistically analyzed. The awareness
                  level and the suggestions regarding the relation between age, gender, diabetes, and knee joint arthritis were questioned and
                  the opinions discussed. It was found that about 61.9% of the population suffers from osteoarthritic conditions. 46.4% of the
                  population are sure and 43.3% population somewhat believe that onset of osteoarthritis is due to their diabetic condition.
                  About 25.8% sure and 34% somewhat agree with the other risk factors of osteoarthritis. 43.3% of the population strongly agrees,
                  23.7% agree that obesity is a risk factor for both diabetes and osteoarthritis. About 47.4% of the populations are sure about
                  the association between osteoarthritis and diabetes. The response shows that there is a relation between osteoarthritis and
                  diabetes. So further studies should be made over the relation between diabetes and knee joint osteoarthritis among the middle
                  and old aged population and the mechanism behind it and spread awareness about the same. 
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               Introduction

            Osteoarthritis is a common musculoskeletal disorder where thinning of cartilage fibers in the joints happens which causes
               rubbing of bones which causes stiffness, pain, and impairment. This arthritis is classified into primary and secondary osteoarthritis
               (Johnson, 2020). Primary is further divided into localized- hand, hip, knee, spine; generalized- small, large joints, mixed, spine, and
               erosive osteoarthritis. Secondary can be due to congenital and developmental disorders, post-surgery, endocrine or metabolic
               disorders like diabetes, Wilson’s diseases, etc. rheumatological or neurological condition  (Sekar, 2019). There are various etiological factors like sex, obesity, genetics, cigarette smoking, local factors, etc. though there
               are many etiology known, there are some alterations in genetics, cytokines, mechanical trauma which results in characteristics
               changes in the articular disc of joints in osteoarthritis pathogenesis. Knee joint osteoarthritis is a large joint primary
               disorder which is the most common affected one. It often occurs in association with hand osteoarthritis, especially in women.
            

            The principal cites involved are medial tibiofemoral and patellofemoral compartment  (Rathi, Palekar, & Varghese, 2014). Diabetes is a metabolic disorder due to hyperglycemic condition or improper secretion of insulin, or both. The chronic
               hyperglycemia is associated with long term complication affecting eyes, kidneys, nerves  (Subashri & Thenmozhi, 2016). As the most prevalent disease in the world, diabetes has been associated with several secondary clinical manifestations
               and conditions such as osteoarthritis, poor tissue healing process, renal damage, etc. 
            

            The diabetic condition is classified into various types like type-1 result of pancreatic beta cell destruction which results
               in various autoimmune processes where the etiology of the destruction is still unknown, type-2 result of insulin deficiency
               due to a secretory defect, gestational diabetes-glucose intolerance during pregnancy, others common nonspecific types are
               also present  (Thejeswar & Thenmozhi, 2015). Pre-diabetics are the term where the individuals are at high risk of developing diabetes and its complication and guidance
               prevent the onset of the disorder  (Goldenberg & Punthakee, 2013). Osteoarthritis is a major disability seen in elderly population and developing countries. There are various drugs to suppress
               pain and stiffness, yet knee placement surgeries are known to be much more efficient. Diabetes causes intense thirst, frequent
               urination, weight gain, fatigue, poor wound healing, numbness.
            

             In analysis of association between knee osteoarthritis and risk factors in Korea, revealed that old age greater or equal
               to 65 years, female sex, hypertension, less exercise, low educational were the risk factors  (Lee, 2019). There are various tests to diagnose diabetes like A1C test, FPG test, OGTT test. There are various complications such as
               heart problems, mental health, hearing loss, ketoacidosis, neuropathy, PAD, HHNS, stroke, infections, etc.,  (Lal, 2016). Type-1 diabetes is insulin dependent, occurs commonly in teenage more than old age but not as common as type 2. Arthritis
               prevalence rate increases as the age increases which leads to more proneness of occurrence in the middle and old aged population.
            

            Women have high prevalence rate more than men at all ages, they are high rate of disabilities and medical services for women
               due to their higher prevalence  (Verbrugge, 1995). Osteoarthritis is very painful, though there are various treatments to suppress pain but there is no proper medication
               to halt the progression of disease due to lack of effective biomarkers, diagnostics for OA and no information regarding long
               term effectiveness of the medications  (Wittenauer, Smith, & Aden, 2013). 
            

            Hyperglycemia is directly linked with osteoarthritis which is seen as a common link in older adults which is caused due to
               metabolic and physical impairments  (Piva, 2015). Osteoarthritis is a multifactorial condition where age is a major risk factor. Age changes increase the susceptibility
               by creating imbalance between anabolic and catabolic activities  (Anderson & Loeser, 2010).
            

            Aging is seen as a major risk factor for osteoarthritis in diabetic conditions but no accurate relations established  (Pratha & Thenmozhi, 2016). The relation between gender manifestations and knee osteoarthritis with the radiographic grades is not well known. It is
               very essential to know the major risk factors of diabetes which is a progressing major problem in India  (Menon & Thenmozhi, 2016). The susceptibility of diabetic patients to the onset of osteoarthritis should be studied. The gender and osteoarthritis
               manifestations and radiographic grades should be found. Still there are many areas in osteoarthritis, which need to be explored
               in detail for their pathophysiology and other secondary diseases associated with it.
            

            Previously our institution has conducted and published several somatometric studies and anthropometric studies  (Nandhini, Babu, & Mohanraj, 2018). The current study has sprouted from these areas of research which stimulated to carry out survey studies on common prevalent
               diseases in the society. The curiosity in doing all these studies lies on the basis that, to add knowledge to the existing
               literature and data on the disease concerned and also the interest in the society and its well-being. Several research studies
               related to forensic and medico-legal implications  (Samuel & Thenmozhi, 2015)  have also been previously taken up by our institution.  
            

            Our college has also done pioneering research on various in vivo animal studies  (Seppan et al., 2018) and survey based studies. The present study has emerged from these multidisciplinary areas of research, which gave the interest
               to carry out research on epidemiological surveys. This study aims to determine the association between gender, diabetes and
               work related damage with osteoarthritis of knee joints in the old and middle aged male and female population and spread awareness
               about the same. 
            

         

         
               Materials and Methods

            The present study was conducted among middle and old age people of the south Indian population. The research approval was
               obtained from the institutional review board. This study primarily involves two people comprising the principle investigator
               and the guide. The present study was a survey, conducted among a sample size of 100 participants selected by simple random
               sampling method. Measures were taken to minimize the bias by randomization of all variables. The internal validity of the
               study is the pretested questionnaire whereas the external validity was homogenization and replication of experiments and cross
               verification with the existing studies. 
            

            

            
                  
                  Figure 1

                  Pie chart representing the maintenance of regular blood sugar level
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                  Figure 2

                  Pie chart representing the awareness over the importance of balanced blood sugar level
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                  Figure 3

                  Pie chart representing the dietary plans for diabetes to prevent its occurrence 
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                  Figure 4

                  Pie chart representing the awareness over the symptoms of diabetes
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                  Figure 5

                  Pie chart representing the awareness of diabetes as a hereditary disease and its precaution
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                  Figure 6

                  Pie chart representing the diabetic patients of the population
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                  Figure 7

                  Pie chart representing medications for diabetic patients
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                  Figure 8

                  Pie chart representing responses of ‘change in dosage of medications on their own’
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                  Figure 9

                  Pie chart representing the awareness over the side effects of anti-diabetic drugs 
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                  Figure 10

                  Pie chart representing the agreement to age as a risk factor to diabetes
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                  Figure 11

                  Pie chart representing the awareness over the chronic effects of type-1 diabetes
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                  Figure 12

                  Pie chart representing the importance of doctor’s consultations in diabetic conditions
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                  Figure 13

                  Pie chart representing the osteoarthritic conditions of the population 
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                  Figure 14

                  Pie chart representing diabetes as a factor for osteoarthritic condition 
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                  Figure 15

                  Pie chart representing the awareness over major risk factors for arthritic conditions 
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                  Figure 16

                  Pie chart representing the agreement to obesity as a factor for both diabetes and arthritic condition
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                  Figure 17

                  Pie chart representing the association between arthritis and diabetes
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                  Figure 18

                  Bar graph representing association between age and maintenance of blood sugar level
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                  Figure 19

                  Bar graph representing association between age and awareness over the balance in blood sugar level
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                  Figure 20

                  Bar graph representing association between age and importance of dietary plans of diabetic conditions
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                  Figure 21

                  Bar graph representing association between age and awareness over the symptoms of diabetes 
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                  Figure 22

                  Bar graph representing association between age and diabetes as a hereditary disorder and its precautions
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                  Figure 23

                  Bar graph representing association between age and diabetic condition 
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                  Figure 24

                  Bar graph representing association between age and diabetic medications
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                  Figure 25

                  Bar graph representing association between age and change in dosage of anti-diabetic drugs
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                  Figure 26

                  Bar graph representing association between age and awareness over the side effects of anti-diabetic drugs

               
[image: https://typeset-prod-media-server.s3.amazonaws.com/article_uploads/51e0d4bd-7826-427a-bb99-f482bdfaa31c/image/301c1ed0-4a87-48c2-8c96-89e86ca634f5-upicture26.png]

            

            
                  
                  Figure 27

                  Bar graph representing association between age group and age as a factor for diabetes
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                  Figure 28

                  Bar graph representing association between age and chronic effects of diabetes
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                  Figure 29

                  Bar graph representing association between age and importance of doctors' consultation to suppress the diabetic condition
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                  Figure 30

                  Bar graph representing association between age and osteoarthritis

               
[image: https://typeset-prod-media-server.s3.amazonaws.com/article_uploads/51e0d4bd-7826-427a-bb99-f482bdfaa31c/image/4388a09c-6b7c-4f68-a9d1-68141a488835-upicture30.png]

            

            
                  
                  Figure 31

                  Bar graph representing association between age and diabetes as a factor for osteoarthri
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                  Figure 32

                  Bar graph representing association between age and risk factors of osteoarthritis
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                  Figure 33

                  Bar graph representing association between age and obesity as a factor for diabetes and osteoarthritis
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                  Figure 34

                  Bar graph representing association between age and association between osteoarthritis, diabetes
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            A well-structured, self-evaluable questionnaire was created with 17 close ended questions and conducted among 100 participants.
               The questions were validated by the faculty members of the institution. The questions were uploaded in a survey planet link
               and data was collected. The data was incorporated, analyzed and computed up to an excel sheet. The method of representation
               of the results was by pie charts and bar diagrams. The statistical test used was descriptive statistics with frequency distribution
               and statistical software used was SPSS. In this present study, the dependent variables comprise of age, obesity, sex whereas
               the independent variables comprise of educational qualification, occupation. The data were statistically analyzed for any
               association using chi-square test. 
            

         

         
               Results and Discussion

            In the present study, about 57.7% of the population agrees that they check and maintain their blood sugar regularly. About
               41% of the 18-35 years aged population agreed regarding check-up and maintained it Figure  1, where 58.59% (red) agree, whereas 41.41% (blue) don't agree.
            

            Previously, 51% of the population has tested their blood sugar level regularly  (David, 2010). About 63.9% of the population was aware of the importance of balance of blood sugar level which may instead cause diabetes
               Figure  2, where 64.65% (red) are aware and 35.35% (blue) aren't aware.
            

            In a similar study, 80% of the population was aware of the importance  (Harris, 2007). The 29.9% population always, 44.3% of the population sometimes took up dietary plans to prevent the onset of diabetes Figure  3, 30.30% (red) take up regularly, 43.43% (green) take up at times, and 26.26% (blue) don't take up.
            

            Similar findings in previous studies were 53.6% population went on counseling sessions regarding diets for diabetes  (David, 2010). 75% of the population had knowledge regarding the food choices on diabetic conditions. 
            

            61.9% of the population was aware of the symptoms for diabetes Figure  4, 61.62% (red) are aware whereas 38.38% (blue) aren't aware.
            

            Similar findings were 54% of the population was aware of the symptoms. About 39.2% population seriously whereas 22.7% mildly
               take precautions to prevent onset of diabetes as it is a hereditary disorder Figure  5, Among all, 38.38% (orange) seriously take up precautions was the majority.
            

            Similarly, 63% diabetic, 78% non-diabetic populations had a family history of diabetes  (Konduru, Ranjan, & Muddad, 2017).
            

            In the survey study, it was found that about 48.5% of the population was diabetic Figure  6, where 48.48% (red) are diabetic and 51.52% (blue) are not diabetic.
            

            Similarly, in earlier studies 58% population was diabetic. 22.7% of the population always, 11.3% mostly makes efforts to take
               medication properly Figure  7, 23.23% (red) agree, 34.34% (orange) maybe, 11.11% (blue) at times tend to forget, 31.31% (green) don't take properly. 
            

            Previously, 45% of the population took up oral and intravenous medications  (Harris, 2007). Only 13.14% of the populations don’t change the dosage of their prescribed medications on their own Figure  8, 31.31% (red) agree, 55.56% (green) sometimes, 13.13% (blue) never by themselves.
            

            Similarly, 95% of the population was aware of the dosage but only 45% of the population used medications. About 53.6% sure,
               30.9% of the population was somewhat aware of the side effects of anti-diabetic drugs Figure  9, where 53.54% (green) surely, 30.30% (red) somewhat aware, 16.16% (blue) aren't aware. 
            

            Similarly, 19.5% complained about side effects of drugs  (Chaturvedi, 2018).
            

            From the data it was observed that, 49.5% of the population are sure, 37.1% just agree that age is a major risk factor for
               diabetes. Previously, the prevalence of diabetes increased as age increased Figure  10, 49.48% (green) responded agree, 37.11% (red) moderately agree and 13.40% (blue) don't agree this.
            

            27.8% severely, 43.3% moderately and 24.7% mildly aware of the future effects of diabetes Figure  11, where 24.24% mildly, 44.44% moderately, 27.27% severely aware whereas 4.04% aren't aware.
            

            In a previous study, 32% was diabetic and 50% was non-diabetic population and they are aware of the complication of diabetes
               (Konduru et al., 2017). About 34% of the population thinks it's a must, 29.9% of the population just agrees with the importance of doctor consultations
               Figure  12, 35.35% (orange) think it's a must, 29.29% (red) just agree and 31.31% (green) don’t think so.
            

            About 61.9% of the population suffers from osteoarthritic problems Figure  13, where 61.62% (red) are osteoarthritic whereas 38.38% (blue) are not having osteoarthritis.
            

            Similarly, 37.6% of the population has an overall prevalence of osteoarthritis  (Nieves-Plaza, Castro-Santana, Font, Mayor, & Vilá, 2013).
            

            About 46.4% of the population agreed, 43.3% population somewhat agree arthritis may be due to their diabetic condition Figure  14, where 44.44% guess, 45.45% sure, 10.10% don't think diabetes as a factor for the onset of osteoarthritis.
            

            Similarly, 49% of the diabetic population has prevalence to OA. About 25.8% populations sure, 34% somewhat aware of the other
               risk factors of OA Figure  15, where 26.26% (blue) sure, 33.33% (red) somewhat aware and 40.40% (green) aren't aware.
            

            Similarly, 26.5% population supports these findings in an earlier study  (Kannan & Thenmozhi, 2016). 43.3% of the population strongly agrees, 23.7% of the population just agree that obesity is a factor for osteoarthritis
               and diabetes Figure  16, Among all, 42.42% (orange) strongly agree was the majority of responses.
            

            Similarly, 33% population supports this finding. 45% of the population supported these findings. About 47.4% of the population
               is sure about the association between osteoarthritis and diabetes Figure  17, 48.48% (green) surely, 10.10% somewhat (blue), 41.41% don't believe (red).
            

            Similarly, 49% of the population supports the findings  (Choudhari & Thenmozhi, 2016).
            

            41% of the participants of the 18-35 years aged population maintained constant blood sugar level and the chi-square analysis
               between age and maintenance of blood sugar was statistically significant, p=0.007, p<0.05 Figure  18, Chi-square test showing p=0.007 (p<0.05) indicating statistically significant.
            

             (Keerthana & Thenmozhi, 2016). 41% of the participants belonging 18-35 years of age were aware of the balance in blood sugar level and the chi square
               analysis between age and awareness over the balance of blood sugar level is statistically not significant, p= 0.751, p>0.05
               Figure  19, Chi-square test, p=0.751 (p>0.05) indicating statistically not significant.
            

            19% of the participants of 18-35 years of age group had reported that they regularly follow their dietary plans. Chi-square
               analysis between age and importance of dietary plans was statistically not significant, p= 0.539, p>0.05 Figure  20,  Chi-square test, p=0.539 (p>0.05) indicating statistically not significant.
            

            35% of the participants of the age group 18-35 years, were aware of the symptoms of diabetes, chi square analysis between
               age and awareness of the symptoms of diabetes was statistically not significant, p= 0.438, p>0.05 Figure  21, Chi-square test, p=0.438 (p>0.05) indicating statistically not significant.
            

             (Hafeez & Thenmozhi, 2016). 23% of participants of age group 18-35 years had reported to take serious precautions against diabetes as a hereditary
               disorder. Chi-square analysis between age and precautions against diabetes as hereditary disorder was statistically not significant,
               p= 0.105, p>0.05 Figure  22, Chi-square test, p=0.105 (p>0.05) indicating statistically not significant.
            

            33% of the participants belonging to the age group 18-35 years suffered from diabetes, chi square analysis between age and
               presence of diabetes was statistically significant, p= 0.04, p<0.05 Figure  23, Chi-square test, p=0.04 (p<0.05) indicating statistically significant.
            

            19% of the participants belonging to the age group 18-35 years tend to take their medications regularly. Chi-square analysis
               between age and regular intake of diabetic medication is statistically significant, p=0.005, p>0.05 Figure  24, Chi-square test, p= 0.005 (p<0.05) indicating statistically significant.
            

             (Krishna & Babu, 2016). 7% of the participants of age group 18- 35 years have reported that they never change their dosage of medications on their
               own. Chi-square analysis between age and change of dosage in diabetic medication was statistically not significant, p= 0.272,
               p>0.05 Figure  25, Chi-square test, p=0.272 (p>0.05) indicating statistically not significant.
            

            32% of the participants of 18-35 years of age group were aware of the side effects of anti-diabetic drugs, chi square analysis
               between age and awareness over side effects of anti-diabetic drugs was statistically not significant, p=0.850, p>0.05 Figure  26.
            

            28% of the participants of the age group 18-35 years agreed that age is a risk factor for onset of diabetes. Chi-square analysis
               between age and age as a risk factor for diabetes was statistically not significant, p=0.294, p>0.05 Figure  27.
            

            20% of the participants of the age group 18-35 years were completely aware of the chronic effects of diabetes, chi square
               analysis between age and awareness over the chronic effects of diabetes were statistically not significant, p=0.679, p>0.05
               Figure  28 , (Sriram, Thenmozhi, & Yuvaraj, 2015). 
            

            23% of the participants of the 18-35 years of age group agreed that a doctor's consultation is essential to suppress diabetes.
               Chi-square analysis between age and importance of doctor consultation to suppress diabetic condition was statistically not
               significant, p=0.599, p>0.05 Figure  29. 
            

            37% of the participants of the age group 18-35 years suffer from the osteoarthritic condition, chi square analysis between
               age and osteoarthritis was statistically not significant, p=0.969, p>0.05 Figure  30. 
            

            30% of the participants of age group 18-35 years agreed that diabetes is a factor for onset of osteoarthritis, chi square
               analysis between age and diabetes as a factor for osteoarthritis was statistically not significant, p= 0.785, p>0.05 Figure  31. 
            

            20% of the participants of age group 18- 35 years were aware of the risk factors of osteoarthritis, chi square analysis between
               age and awareness over risk factors of osteoarthritis was statistically not significant, p=0.083, p>0.05 Figure  32. 
            

            31% of the participants of age group 18-35 years strongly agreed that obesity is a risk factor for both diabetes and osteoarthritis,
               chi square analysis between age and obesity as a risk factor was statistically not significant, p=0.199, p>0.05 Figure  33. 
            

            31% of the participants of age group 18-35 years agreed that there was an association between osteoarthritis and diabetes,
               chi square analysis between age and association of osteoarthritis and diabetes was statistically not significant, p=0.482,
               p>0.05 Figure  34.
            

            Thus this study proves as evidence and adds consensus to the association between gender, age, diabetes and knee joint osteoarthritis
               which can be studied for further studies. The study has some limitations such as, the small sample size, homogenous population
               restricted to specific geographic location, focuses more on the level of awareness than the clinical evidence.
            

         

         
               Conclusion

            Osteoarthritis is one of the commonest forms of arthritis which has an association with diabetes which is one of the growing
               problems in india. Awareness should be spread about the need of proper lifestyle adjustments to reduce complications and occurrence
               of disorders in the future. The importance of regular health checkups, proper diagnosis and lifestyle adjustments for diabetes
               should be focused and awareness regarding risk factors and complications of osteoarthritis and its prevalence rate should
               be spread to diabetic and non-diabetic populations as well for all age groups.
            

            
               Funding support
               
            

            The authors declare that there was no funding support for this study.

            
               Conflict of interest
               
            

            The authors declare that there was no conflict of interest for this study.

         

      

      
         
               References

            
                  
                  
                     
                        1 
                              

                     

                     Johnson, J,   (2020). Computational identification of MiRNA-7110 from pulmonary arterial hypertension (PAH) ESTs: a new microRNA that
                        links diabetes and PAH. Hypertension research: official journal of the Japanese Society of Hypertension. nature.com, 43(4), 360–362.
                     

                  

                  
                     
                        2 
                              

                     

                     Sekar, D,   (2019). Methylation-dependent circulating microRNA 510 in preeclampsia patients Hypertension research. Official journal of the Japanese Society of Hypertension, 42(10), 1647–1648.
                     

                  

                  
                     
                        3 
                              

                     

                     Rathi, Manisha, Palekar, Tushar & Varghese, Anjumol,   (2014). Efficacy of Backward walking on Patients with Osteoarthritis of Knee on Quadriceps Strength, Pain and Physical Functions.
                        Indian Journal of Physiotherapy and Occupational Therapy - An International Journal, 8(4), 192. 10.5958/0973-5674.2014.00036.7

                  

                  
                     
                        4 
                              

                     

                     Subashri, A. & Thenmozhi, M.S.,   (2016). Occipital Emissary Foramina in Human Adult Skull and Their Clinical Implications. Research Journal of Pharmacy and Technology, 9(6), 716. 10.5958/0974-360x.2016.00135.9

                  

                  
                     
                        5 
                              

                     

                     Thejeswar, E. P & Thenmozhi, M. S.,   (2015). Educational Research-iPad System vs Textbook System. Research Journal of Pharmacy and Technology, 8(8), 1158. 10.5958/0974-360x.2015.00208.5

                  

                  
                     
                        6 
                              

                     

                     Goldenberg, R & Punthakee, Z,   (2013). Definition, classification and diagnosis of diabetes, prediabetes and metabolic syndrome. Canadian journal of diabetes, 10–15.
                     

                  

                  
                     
                        7 
                              

                     

                     Lee, S,   (2019). The Prevalence of Osteoarthritis and Risk Factors in the Korean Population: The Sixth Korea National Health and
                        Nutrition Examination Survey (VI-1, 2013) Korean journal of family medicine. ncbi.nlm.nih.gov, 40(3), 171–175.
                     

                  

                  
                     
                        8 
                              

                     

                     Lal, BS,   (2016). Diabetes: Causes, Symptoms and Treatments. book: Public Health Environment and Social Issues in India, (1), 55–67.
                     

                  

                  
                     
                        9 
                              

                     

                     Verbrugge, Lois M.,   (1995). Women, men, and osteoarthritis. Arthritis Care & Research, 8, 212–220. 10.1002/art.1790080404

                  

                  
                     
                        10 
                              

                     

                     Wittenauer, R, Smith, L & Aden, K,   (2013). Background paper 6.12 osteoarthritis. World Health Organisation. who.int.
                     

                  

                  
                     
                        11 
                              

                     

                     Piva, SR,   (2015). Links between osteoarthritis and diabetes: implications for management from a physical activity perspective. Clinics in geriatric medicine. geriatric.theclinics.com, 31(1), 67–87.
                     

                  

                  
                     
                        12 
                              

                     

                     Shane Anderson, A. & Loeser, Richard F.,   (2010). Why is osteoarthritis an age-related disease? Best Practice & Research Clinical Rheumatology, 24(1), 15–26. 10.1016/j.berh.2009.08.006

                  

                  
                     
                        13 
                              

                     

                     Pratha, A. Ashwatha & Thenmozhi, M. S.,   (2016). A Study of Occurrence and Morphometric Analysis on Meningo Orbital Foramen. Research Journal of Pharmacy and Technology, 9(7), 880. 10.5958/0974-360x.2016.00167.0

                  

                  
                     
                        14 
                              

                     

                     Menon, Aniruddh & Thenmozhi, M.S.,   (2016). Correlation between thyroid function and obesity. Research Journal of Pharmacy and Technology, 9(10), 1568. 10.5958/0974-360x.2016.00307.3

                  

                  
                     
                        15 
                              

                     

                     Nandhini, J. S Thaslima, Babu, K. Yuvaraj & Mohanraj, Karthik Ganesh,   (2018). Size, Shape, Prominence and Localization of Gerdy's Tubercle in Dry Human Tibial Bones. Research Journal of Pharmacy and Technology, 11(8), 3604. 10.5958/0974-360x.2018.00663.7

                  

                  
                     
                        16 
                              

                     

                     Samuel, Ashika Rachael & Thenmozhi, M. S.,   (2015). Study of impaired vision due to Amblyopia. Research Journal of Pharmacy and Technology, 8(7), 912. 10.5958/0974-360x.2015.00149.3

                  

                  
                     
                        17 
                              

                     

                     Seppan, Prakash, Muhammed, Ibrahim, Mohanraj, Karthik Ganesh, Lakshmanan, Ganesh, Premavathy, Dinesh, Muthu, Sakthi Jothi,
                        Wungpam Shimray, Khayinmi & Sathyanathan, Sathya Bharathy,   (2018). Therapeutic potential of Mucuna pruriens (Linn.) on ageing induced damage in dorsal nerve of the penis and its implication
                        on erectile function: an experimental study using albino rats. The Aging Male, 1–14. 10.1080/13685538.2018.1439005

                  

                  
                     
                        18 
                              

                     

                     David, A M,   (2010). Getting the patients’ perspective: a survey of diabetes services on Guam. Hawaii medical journal. ncbi.nlm.nih.gov, (6), 45–49.
                     

                  

                  
                     
                        19 
                              

                     

                     Harris, J,   (2007). The National Survey of People with Diabetes. Healthcare Commission.
                     

                  

                  
                     
                        20 
                              

                     

                     Konduru, S S, Ranjan, A & Muddad, S,   (2017). Assessment of diabetes related knowledge, attitude and practice among diabetics and non-diabetics using self prepared
                        questionnaire for awareness of health. Indian journal of pharmacology, 10(1), 32–38.
                     

                  

                  
                     
                        21 
                              

                     

                     Chaturvedi, R,   (2018). An evaluation of the impact of antidiabetic medication on treatment satisfaction and quality of life in patients
                        of diabetes mellitus. Perspectives in clinical research, 9(1), 15–22.
                     

                  

                  
                     
                        22 
                              

                     

                     Nieves-Plaza, Mariely, Castro-Santana, Lesliane E., Font, Yvonne M., Mayor, Angel M. & Vilá, Luis M.,   (2013). Association of Hand or Knee Osteoarthritis With Diabetes Mellitus in a Population of Hispanics From Puerto Rico.
                        JCR: Journal of Clinical Rheumatology, 19(1), 1–6. 10.1097/rhu.0b013e31827cd578

                  

                  
                     
                        23 
                              

                     

                     Kannan, Roghith & Thenmozhi, M.S.,   (2016). Morphometric Study of Styloid Process and its Clinical Importance on Eagle's Syndrome. Research Journal of Pharmacy and Technology, 9(8), 1137. 10.5958/0974-360x.2016.00216.x

                  

                  
                     
                        24 
                              

                     

                     Choudhari, Sahil & Thenmozhi, M.S.,   (2016). Occurrence and Importance of Posterior Condylar Foramen. Research Journal of Pharmacy and Technology, 9(8), 1083. 10.5958/0974-360x.2016.00206.7

                  

                  
                     
                        25 
                              

                     

                     Keerthana, B & Thenmozhi, M.S.,   (2016). Occurrence of foramen of huschke and its clinical significance. Research Journal of Pharmacy and Technology, 9(11), 1835. 10.5958/0974-360x.2016.00373.5

                  

                  
                     
                        26 
                              

                     

                     Hafeez, Nauma & Thenmozhi, ,   (2016). Accessory foramen in the middle cranial fossa. Research Journal of Pharmacy and Technology, 9(11), 1880. 10.5958/0974-360x.2016.00385.1

                  

                  
                     
                        27 
                              

                     

                     Krishna, R. Nivesh & Babu, K. Yuvaraj,   (2016). Estimation of stature from physiognomic facial length and morphological facial length. Research Journal of Pharmacy and Technology, 9(11), 2071. 10.5958/0974-360x.2016.00423.6

                  

                  
                     
                        28 
                              

                     

                     Sriram, Nirisha, Thenmozhi,  & Yuvaraj, Samrithi,   (2015). Effects of Mobile Phone Radiation on Brain: A questionnaire based study. Research Journal of Pharmacy and Technology, 8(7), 867. 10.5958/0974-360x.2015.00142.0

                  

               

            

         

      

      

   EPUB/nav.xhtml

    
      Association between osteoarthritis of knee joint with gender, diabetes and work related diseases in middle aged and old aged population - A survey


      
        		
          Content
        


      


    
  

