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ABSTRACT OF THE THESIS 

 

Osteoarthritis in Southeast and East Asian: A Review 
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Osteoarthritis (OA), a disease of the joint characterized by progressive cartilage degradation and 

chronic pain, is the most common form of arthritis and the leading contributor to disability. The prevalence 

of OA is increasing worldwide with global population aging [1]. The rise in OA prevalence is especially 

concerning for many Southeast and East Asian countries with unprecedentedly rapid population aging. This 

literature review aims to explore the OA prevalence and risk factors, and the OA lived experience in 



 

 

x 

 

Southeast and East Asia; as well as the OA situation in Vietnam and Japan.  Knee and hand OA are highly 

prevalent in Southeast and East Asia, and are associated with diverse biological, behavioral, and social 

factors such as age, sex, body mass index, occupation and educational level, and sociocultural activities. 

The OA lived experience is highly variable and characterized by limited knowledge of OA and OA 

management; pain and disability impact on physical, sociocultural, and psychological health; and self-

management of OA.  Finally, comparison of the OA situation in Vietnam and Japan revealed more 

challenges for OA management in Vietnam. Learning from Japan, we recommend that Vietnam implement 

a long-term care insurance system to support OA patients with disability, in addition to promoting public 

awareness of OA and OA prevention and management. With increased aging population and burden of 

healthcare to the society, awareness of OA and the modifiable risk factors should happen at all levels 

including the public, health providers and policy makers.
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1. Introduction 

Osteoarthritis (OA), the most common form of arthritis, is a chronic disease of the synovial joint 

that is characterized by progressive degradation of articular cartilage, leading to stiffness, pain, and 

impaired movement. OA commonly affects the joints in the knees, hip, shoulders, hands, feet, and spine; 

and is the leading contributor to disability. Additionally, OA prevalence increases with age. As an 

illustration, the global prevalence of knee OA was estimated to be 16% in persons aged ≥15 years and 

increased to 23% in adults aged ≥40 years [2]. Aside from pain management methods and, in severe cases, 

total joint replacement, there is currently no effective treatment for OA.  

A debilitating disease, OA imposes serious health and socioeconomic consequences. On the 

individual level, OA-induced pain and functional limitations lead to reduced work performance and 

productivity, income loss, social isolation, psychological distress, thereby lowering the patients’ quality of 

life [3], [4]. OA is also associated with increased risk of mortality, especially cardiovascular disease-related 

mortality [5]. In 2019, OA ranked 15th among the Level 3 causes for global Years Lost to Disability (YLDs), 

constituting 2.2% of total global YLDs. On the societal level, global OA-related healthcare and non-

healthcare costs, including productivity loss, ranged from 0.25% to 0.5% of a country’s gross domestic 

product (GDP) [6]. 

Risk factors for OA include both modifiable and nonmodifiable factors such as advanced age, 

female sex, obesity, diet, and mechanical injury [5]. Accordingly, OA is becoming more prevalent with fast 

population aging and increased obesity prevalence worldwide [1]. Since 1990, the global age-standardized 

prevalence and annual incidence rate of OA had increased to 3754.2/100,000 (9.3% increase) and 

181.2/100,000 (8.2% increase) in 2017 [7]. The rise in OA prevalence is especially concerning for Asian 

countries, particularly Southeast and East Asian countries, with unprecedentedly rapid population aging 

that surpassed the aging rate in the rest of the world [8]. To prepare for the increased burden of OA in 

Southeast and East Asia, it is important to understand the current situation of OA in the regions, which are 

home to politically, economically, and culturally diverse countries.  
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The purpose of this review is to explore the manifestation of and response to OA in the Southeast 

and East Asian regions. Considering the results from existing literature, this review will identify and explore 

the following OA-related domains in Southeast and East Asia: 1) prevalence and risk factors of OA; 2) the 

OA patient’s perspective on knowledge of OA, OA symptoms and impact on the lived experience, and OA 

management; and 3) case studies of OA management in the low- and middle-income country (LMIC) of 

Vietnam and the high-income country (HIC) of Japan, with additional focus on Vietnam and making policy 

recommendations for OA strategy in Vietnam. 

2. Methods 

All peer-reviewed and grey literature search was conducted from December 2020 through June 

2021.  

2.1. OA prevalence and associated factors 

To identify country-specific OA prevalence and associated factors in the 21st century, a search was 

performed on the PubMed database using the keywords “osteoarthritis prevalence” and “osteoarthritis risk 

factors” combined with each Southeast and East Asian country’s name. Studies was restricted to 

observational epidemiological studies of OA (both population-based studies and studies on the profiles of 

OA patients) written in English, published from the year 2000 to present, and conducted on a general 

population in one or more regions. Peer-reviewed articles were selected for in-depth review if they met the 

inclusion criteria, contained relevant information on OA prevalence and/or OA-associated factors. To 

ensure selected studies reflect the current or most recent situation of OA, for each country, only the three 

most recent studies on OA prevalence and four most recent studies on OA-associated factors were included 

in this literature review. Studies conducted on a specific subpopulation (such as a specific career), published 

before 2000, and/or less recent were excluded from the review. 

2.2. The patient’s perspective 

To explore the lived experience of OA patients, a search was performed on the PubMed and Google 

Scholar databases using the keyword “osteoarthritis qualitative” with “asia” or country name. Studies were 

restricted to qualitative studies that were written in English, published from the year 2006 to present, and 
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explored the lived experiences and perceptions of OA patients through in-depth interviews and/or focus 

group discussions. To capture the common lived experiences and perceptions of OA patients, only studies 

with OA patients using conservative management strategies and not having had joint replacement surgeries 

were included. Studies with non-OA patients (such as caregivers and physicians) or OA patients with 

surgery were excluded from the review. 

2.3. Case studies 

To explore the current situation of OA in Vietnam and Japan, a search was conducted on the 

PubMed and Google Scholar databases, as well as the web-based Google search engine, for peer-reviewed 

articles and public information on policies, guidelines, and reports related to OA and written in English or 

Vietnamese. Search keywords included the keywords used for qualitative and epidemiological studies, plus 

the following keywords: “healthcare system”, “aging”, “osteoarthritis guidelines”, “long term care”, and 

“osteoarthritis” combined with “Japan” or “Vietnam”, as well as the Vietnamese translation of these 

keywords. Peer-reviewed articles and grey literature were selected based on the relevance to the domains 

of general health system, OA prevalence, and OA strategies in these countries. Information posted on the 

public websites (such as the WHO and Vietnamese/Japanese Ministry of Health websites) was extracted 

for in-depth review of relevant information. Information from presentations at conferences and credible 

news media and was also included. English- and Vietnamese-language information was included in review. 

Information from social media and non-credible news media was excluded. 
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Figure 1: Flowchart of search strategy. 

3. Results 

3.1. OA prevalence and associated factors 

Thirty-five epidemiological studies on the prevalence and associated risk factors of OA in 

Southeast and East Asian countries were included in this review [9]–[14], [14]–[30], [30]–[40]. These 

studies were published in the 21st century, ranging from 2002 to 2021, and included both population-based 

studies and studies of characteristics of OA patients with ties to the same health facilities; with cross-

sectional, case-control, or cohort (prospective or retrospective) study designs. Table 1 in Supplementary 

summarizes the study design, participant demographics, and findings related to OA prevalence and/or risk 

factors from the epidemiological studies included in this review. In these studies, OA was defined as 

radiographic or symptomatic OA. In radiographic assessment of OA, most studies employed the Kellgren-

Lawrence scoring system in accordance with the WHO’s recommendation for large OA epidemiological 

studies. The Kellgren-Lawrence scale classifies different levels of OA severity based on radiographic 

features such as joint space narrowing (indicating the extent of cartilage loss) and osteophyte formation. 

Literature database 
query (peer-reviewed 
and grey literature)

OA pevalence and 
factors (PubMed)

Epidemiological 
studies (n=35), 2000-

present

Patient's perspective 
(PubMed, Google 
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2006-present
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(PubMed, Google 
Scholar, Google)

Peer-reviewed 
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Grey literature 
(policies, guidelines, 

country reports)
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The search for epidemiological prevalence of OA in the 21st century in each Southeast and East 

Asian country on the PubMed database, with restrictions mentioned in Methods, yielded few to no results 

for lower middle-income countries, many of them located in the Southeast Asian region.  The more recent 

epidemiological studies on OA prevalence were also conducted in more high-income countries than LMIC 

in both Southeast and East Asian countries. Given the different OA assessment methods and sample 

demographics in studies included in this review, prevalence of OA will not be compared across countries. 

In the Southeast Asian region, only the countries of Malaysia, Philippines, Thailand, and Vietnam 

had OA prevalence studies, published since 2000, on the PubMed database. Singapore and Brunei, the 

highest and second-to-highest income countries in the Southeast Asian region, had no reported OA 

prevalence on PubMed since 2000. In studies that included various joints affected by OA, OA in the knee 

was the most common form of diagnosed OA (accounting for around 60% of diagnosed OA cases), 

followed by OA in multiple joints, spine, hand, and hip (in decreasing order of prevalence) in the Philippines 

[13]; and OA in the hip in Vietnam [22]. In both countries, hip OA was the least frequent form of diagnosed 

OA, accounting for around 3% of diagnosed OA cases.  

Most countries in the East Asian region, except for Hong Kong and Taiwan, had OA prevalence 

studies, published since 2000, on the PubMed database. Generally, as in the Southeast Asia, knee and hand 

OA were more prevalent than hip OA in the East Asian region, with knee OA being more prevalent and 

more researched on in multiple countries [25]–[28], [30]–[35], [37], [38], [40]. Furthermore, many studies 

report discordance in the prevalence of radiographic and symptomatic OA in the same population [15], 

[18], [20], [21], [30], [30], [32], [40].  

Common OA-associated nonmodifiable and modifiable factors were identified in cross-sectional, 

case control, and longitudinal cohort studies conducted in various Southeast and East Asian countries. Knee 

OA was found to be associated with the biological factors of advanced age, the female sex, higher body 

mass index (BMI) or excess body weight, comorbidities (including obesity, hypertension, and gout), history 
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of knee injury, and history of abortion; the behavioral factors of repetitive knee use (in standing, walking, 

stair-climbing, lifting, or kneeling), habitual floor activities (in the squatting, side-knee bending, and lotus 

positions); as well as the social factors of lower socioeconomic status – indicated by lower educational 

level, lower household income, or  certain types of occupations (such as occupations in public services, 

sales, plant/machine operations; or not working or being housewife), and residence in rural or mountainous 

areas [9], [10], [12]–[14], [14]–[30], [30]–[41]. Additionally, in a multiethnic sample (n=1,226, mean 

age=69) in urban Malaysia, Mat et al. (2019) found a higher prevalence of self-reported knee pain and OA-

related symptoms among older adults of the Malay ethnicity (44.6%) compared to the Indian (31.9%) and 

Chinese (23.5%) ethnicities [12]. In the same year, a nationwide cross-sectional study (n=2,302 with 61% 

women) in South Korea found a positive association between daily consumption of 7 or more cups of coffee 

and the prevalence of radiographic knee OA in men, as well as an observed exposure-response pattern in 

the level of coffee consumption and prevalence of knee OA in men, but not in women. Nevertheless, there 

was no association between the common daily consumption of 1-2 cups of coffee and the prevalence of 

knee OA [42].  Alcohol consumption [13], [34], [39], insufficient consumption of soy products [31], and 

lower consumption of green tea [34] were other dietary factors associated with knee OA.  

Besides knee OA, few studies on other types of OA were included in this review. In these studies, 

hand OA was found to be associated with advanced age, the female sex, and high BMI; lumbar OA with 

advanced age, the female sex, work demands and posture, and lower socioeconomic status; hip OA with 

advanced age, the male sex, residence in coastal areas, and physical activity [26], [29], [30], [40]. Having 

rheumatoid arthritis or metabolic syndrome, as well as residence in areas with low urbanization, were also 

predictors for OA, according to studies conducted in Taiwan and in the Philippines [13], [36].  

There were mixed findings on the association between OA and smoking. Multiple studies – 

conducted in China, Hong Kong, Indonesia, Malaysia, and Japan – have reported an inverse association 

between smoking and knee OA, suggesting the protective effect of smoking in OA development [10], [25], 

[29], [34]. Likewise, in a Chinese population-based (n=63,129 with 56% women) retrospective cohort study 
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(with a mean follow-up time of 14.5 years) in Singapore, smoking was inversely associated with the 

incidence of total knee replacement due to severe knee OA independently of body weight and sex. There 

was also a dose-response relationship between the increased duration/dosage of smoking and decreased risk 

of severe OA, but this relationship was attenuated by the increasing period of smoking cessation [14]. 

Conversely, a more recent study of the characteristics of knee OA patients in Indonesia (n=47 with 89% 

women) identified passive smoking as a risk factor for knee OA [10]. Another study of the clinical profile 

of primary OA patients (n=859 with 75% women) in the Philippines also denied the protective effect of 

smoking in OA despite observing a high prevalence of non-smokers (71%) in the OA patient population 

[13].   

3.2. The patient’s perspective 

Eight qualitative studies included in this review investigated the lived experience, knowledge of OA, 

and OA management among middle-aged and older adults with OA living in Southeast and East Asian 

countries (particularly Hong Kong, Malaysia, Singapore, South Korea, and Taiwan) [41], [43]–[49]. The 

mean age of OA patients in these studies ranged from 49.6 years to 73.2 years, with the youngest mean age 

of 49.6 years characterizing a study on middle-aged adults with early OA in Taiwan [45]. Participants had 

diagnosed OA of various severity levels in the knee (in six studies) [11], [43]–[46], [49] or the hand (in two 

studies) [47], [48]. Additionally, most studies included both men and women, with women constituting the 

majority of participants [44], [45], [47]–[49]. A study in South Korea included only female participants 

[46].  

Participants’ socioeconomic status was reported in four studies with the indicator of educational level 

alone [44] or both educational level and occupation [47]–[49]. In particular, current participants’ 

occupations (in addition to educational level) were reported in two hand OA studies in Singapore, with 

most participants being retired, followed by being employee (type of occupation unspecified) or housewife 

[47], [48]. Occupational history was reported only in a study on early knee OA in Taiwan, with most 

participants working as laborers in the past [45].  
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In qualitative studies included in this review, participants had not received joint replacement or 

arthroplasty [11], [43]–[49]. Additionally, in seven of the eight studies, participants had not received special 

OA treatment or intervention (such as experiential treatment or intervention) other than the standard 

treatment [11], [43]–[47], [49]. In a single study conducted in Singapore, participants (hand OA patients) 

had participated in a comprehensive education and self-management program [48]; thus, this study was 

excluded from our review of the patient’s knowledge of OA. Focus group discussions and/or qualitative 

interviews were utilized to explore the experiences and perceptions of OA patients in all qualitative studies 

included in this review [11], [43]–[49]. 

In all studies, OA patients experienced joint pain and stiffness that caused functional limitations in daily 

living and sociocultural activities. The following domains predominated the lived experiences of OA 

patients: knowledge of OA, pain and functional disability, participation in sociocultural activities, 

psychological health, and pain management. These domains also constituted primary concerns among knee 

OA and hand OA patients across different ethnicities and countries [11], [43]–[49].  

3.2.1. Knowledge of OA 

The patients’ knowledge of OA etiology, particularly knee OA, was explored in four studies in 

conducted Hong Kong (mean age=57.1; 13 women, 7 men), Malaysia (Kamsan et al.; mean age=73.2; 13 

women, 3 men), (Ahmad et al.; mean age=67.1; 8 women, 4 men), and Taiwan (mean age=49.6; 14 women, 

3 men) [11], [43]–[45]. Middle-aged and older adults with knee OA commonly attributed the condition to 

aging, wear and tear or degeneration of knee structures, and history of knee overuse or overloading (from 

occupational or non-occupational activities) [11], [43]–[45]. Of these factors, aging was most frequently 

associated with OA development. In Taiwan, OA patients’ attribution of knee OA to aging was partly 

explained by the general name of OA in Taiwan being “degenerative arthritis”. This general knowledge of 

OA as a sign of aging, however, created confusion for middle-aged adults with knee OA in Kao and Tsai’s 

study (2014); consequently, these middle-aged participants attributed their condition to occupational 

demands or other health conditions such as high uric acid levels [45]. Other perceived causes of knee OA 

included excess body weight [43], [44], menopause, and rheumatism [43], previous injuries, and 
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inappropriate footwear [44]. While most participants in these studies could identify factors causing OA, 

few were familiar with the underlying biological mechanisms. In the few participants’ descriptions of knee 

OA biology, a common theme was the loss of fluid or gel resulting in increased friction rubbing between 

the bones, which in turn caused pain. Wear and tear of the knee ligament and formation of bone spurs were 

also mentioned, but to a lesser extent [11], [44]. Overall, although common themes emerged, the patient’s 

knowledge of OA, as well as the level of knowledge, varied across individuals in each of the studies [11], 

[43]–[45]. Concerningly, Kamsan et al. (2020) found insufficient level of OA knowledge among older 

adults with knee OA in an urban city of Malaysia, despite these patients having lived with OA for three or 

more years. A strong desire to learn more about the disease and disease management was also observed 

among participants in the same study [44]. Similarly, many middle-aged adults with knee OA in northern 

Taiwan reported little understanding of OA and its management due to lack of OA-related information and 

lack of access to OA-related information (as a result of insufficient information in doctor’s consultations, 

lack of instructional tools for patients, not knowing how to find relevant information, and not having anyone 

to discuss OA with) [45]. 

3.2.2. Pain and disability; and impact on physical, social, and psychological health 

Regardless of their self-knowledge of OA, OA patients inevitably experienced chronic pain and 

functional disability, as observed in four qualitative studies of the OA experience conducted in Hong Kong 

(mean age=57.1; 13 women, 7 men) [43], Malaysia (mean age=67.1; 8 women, 4 men) [11], Taiwan (mean 

age=49.6; 14 women, 3 men) [45], and Singapore (mean age=62.9; 23 women, 3 men) [47]. Both knee and 

hand OA patients described joint pain, stiffness, and swelling as intermittent symptoms whose intensities 

varied with time and certain factors [11], [43], [45], [47]. Additionally, in Chan and Chan’s study of knee 

OA patients in Hong Kong, 80% of participants distinguished inflammatory from mechanical pain. While 

mechanical pain was described as sharp pain resulting from joint loading or movement, inflammatory pain 

was described as burning and longer-lasting flares triggered by various factors including weather changes 

[43]. Perceived aggravating factors for OA-related knee pain (mechanical or inflammatory pain) included 

knee movement following a period of inactivity; movements and postures such as squatting, climbing stairs, 



 

 

10 

  

and prolonged sitting, standing, or walking; sprain or feet misplacement; and weather changes [11], [43]. 

Similarly, perceived aggravating factors for OA-related hand pain included movements such as gripping or 

rinsing; cold and rainy weather; and foods such as seafood, salty biscuits, bean products, and foods that are 

considered “cool” in the Chinese culture [47]. Because many movements or postures worsen OA-induced 

pain, OA patients experienced functional limitations and disability as they avoided or became unable to 

perform certain movements. Consequently, both knee and hand OA patients reported difficulties in daily 

living activities such as self-care, driving, cooking, and doing housework. They also reported impaired 

work performance that resulted in changes in job or job duties, absence from work, job quitting and early 

retirement, and loss of income [43], [45], [47].  

OA-induced physical limitations and disability also interfered with participation in social and 

cultural activities, according to six qualitative studies conducted in Hong Kong, Malaysia, Singapore, and 

Taiwan [11], [43]–[45], [47], [49]. For example, OA patients reported reduced participation in and 

avoidance of religious or traditional rituals due to challenges in kneeling and sitting cross-legged with knee 

OA [44], [49], and in getting up from kneeling with hand OA [47]. Additionally, OA disrupts the patients’ 

family roles, as many people with knee or hand OA became unable to care for or go out with their young 

grandchildren, aging partner, or any family member [11], [43], [47]. Other social and recreational activities 

negatively affected by knee or hand OA included hanging out with others, playing with grandchildren, 

going out or travelling, shopping, doing exercise, using the computer, sewing, gardening, and arranging 

flowers [11], [43], [45], [47]. Moreover, social participation represented one of the most important domains 

for people with OA, with the perceived level of importance varying across individuals and across different 

ethnicities of OA patients. In Xie et al.’s multiethnic study (2012), for instance, OA impact on religious 

participation was considered important by a larger proportion of Malay participants compared to Indian and 

Chinese participants. Despite such variation, qualitative studies consistently found that OA significantly 

and negatively affected the patients’ social health. 

Interrelated with the physical and social impact was the psychological impact of OA, explored in 

the same six qualitative studies that investigated the social impact of OA [11], [43]–[45], [47], [49] plus a 
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study conducted in Singapore on patients-perceived important domains [48]. In most knee and hand OA 

patients, distress, apprehension, and negative feelings (such as feelings of frustration and helplessness) 

stemmed from various aspects, including the nature of the OA disease (such as the unpredictability of OA-

related symptoms and disease progression, and the ineffectiveness of pain and symptom management 

methods), OA impact on the lived experiences of patients (such as functional limitations in physical and 

social activities, and loss of independence or increased dependency on others), and lack of social support 

(such as not having anyone to talk to about OA, and others being unaware of or underestimating the impact 

of OA). [11], [43]–[45], [47], [49]. OA patients were also concerned with physical deformities; the extent 

of concern with physical deformities appeared to be greater in hand OA patients (with 25 of 45 (55.6%) 

participants rating hand and finger appearance/self-image as an important domain) compared to knee OA 

patients in similar age group (with 14 of 41 (34.1%) participants of multiethnicities rating deformity as an 

important domain) [48], [49]. Moreover, in Thumboo et al.’s study, two participants expressed having had 

suicidal thoughts due to, directly or indirectly, having hand pain and disability [47]. On the other hand, 

many older adults coped with the emotional impact of OA by accepting the disease as a normal condition 

of aging; this self-acceptance helped restore patients’ hope, optimism, and ability to enjoy life [11], [43], 

[44], [47]. Religious and social support from friends and family also helped patients cope with OA [47]. As 

is the case with knowledge of OA, the OA-related symptoms, perceived aggravating factors, and functional 

disability and its impact varied across individuals with OA and guided their management strategies. 

3.2.3. Management and coping strategies 

Six qualitative studies conducted in Hong Kong [43], Malaysia [44], Singapore [47], South Korea 

[46], and Taiwan [45] provided an insight into the self-management of OA among middle-aged and older 

adults living with knee or hand OA. Chan and Chan (2011) found that patient’s knowledge of coping 

strategies for OA came from health professionals including doctors physical therapists, from the Internet 

and media, and from other OA patients [43]. Kamsan et al. (2020) specifically found that personal beliefs 

and recommendation from family or peers contributed to the patient’s use of alternative treatment for OA 

[44]. As most participants were aware of the irreversibility of OA, OA management centered on alleviating 



 

 

12 

  

symptoms (especially pain) and slowing disease progression by protecting the joints. Symptom 

management, particularly pain alleviation, among participants typically combined pharmacological with 

non-pharmacological methods, as well as western with traditional methods. Generally, in knee OA patients, 

pain management included rest periods; ice therapy; thermal treatment; showering or bathing in hot water, 

and swimming; massage with or without ointment/cream; posture modification; traditional remedies of salt, 

herbs, or oils; traditional/Chinese medicine; acupuncture; electrotherapy; and topical agents and over-the-

counter medication [11], [43]–[46]. Some participants also reported that praying helped relieve pain while 

serving as an exercise to protect the knee flexibility [44]. Similarly, in hand OA, self-pain management 

included stretching hands; western medical treatment; and alternative treatment including massage, 

acupuncture and over-the-counter supplements [47]. Pain-relieving medications, or analgesics, commonly 

used or prescribed for OA were non-steroidal anti-inflammatory drugs (NSAIDs) [43], [44]. Participants 

with knee OA in Chan and Chan’s study (2011) found NSAIDs highly effective in relieving inflammatory 

pain. However, these medications’ side effects made them unfavorable for OA patients; intraarticular 

injections were also unfavorable for the same reason. For example, in Kao and Tsai’s study (2014), middle-

aged patients with early knee OA avoided frequent use of analgesics and intraarticular injections in fear of 

their long-term side effects on the kidney, stomach, or cartilage [45]. Similarly, older adults with knee OA 

in urban Malaysia preferred non-invasive and non-pharmacological management strategies to intraarticular 

injections, joint replacement, and prescribed analgesics. Some refused to take prescribed medications due 

to skepticism toward their side effects [44]. Treatment side effects and reliance on medications also 

constituted some of the major concerns for participants in Chan and Chan’s study (2011). 

In addition to pain management, delaying disease progression is a major aspect of OA management. 

To slow disease progression, OA patients tried to protect the joints and preserve joint functions, primarily 

with diverse non-pharmacological strategies. In knee OA, these strategies aimed to included physiotherapy 

and exercise to preserve the knee function; use of assistive devices such as knee bracing and walking aids 

to protect the knee; diet changes to lose weight and reduce loading on the knee; posture and activity 

modification, such as avoiding heavy lifting and exercise, to reduce loading on the knee [11], [43]–[46], 
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[49]. Hand OA patients also reported hand stretching and did exercises, use of assistive devices, and 

modification of tasks as coping strategies [47]. In addition to preventing OA deterioration, these coping 

strategies also helped to relieve joint pain, and their perceived efficacy varied across individuals. While 

most knee OA patients in Ahmad et al.’s study (2018) found physiotherapy to be effective in both delaying 

OA progression and reducing pain, some found physiotherapy effective only for delayed progression but 

not pain reduction [11]. In Thumboo et al.’s study (2017), one participant with hand OA described the 

occupational therapy service as expensive (charging even more than doctors) yet giving “useless and 

impractical advice” [47]. 

Barriers to OA care and management existed in multiple aspects, ranging from symptom 

recognition to access to treatment. Firstly, late health-seeking behavior was observed in 55% of participants 

with knee OA in Chan and Chan’s study (2011). Although these participants had experienced OA symptoms 

for a long time, they only sought medical help when their social and daily living activities became impaired 

due to the irregular frequency of symptoms, the misunderstanding of symptoms as a natural part of aging, 

and the fear of facing the truth [43]. Secondly, several studies found insufficient knowledge of OA and 

coping strategies among OA patients, as previously described in the Results section 3.2.1.Knowledge of 

OA [44], [45]. Most participants with knee OA in Kamsan et al.’s study (2020) also wanted to learn more 

about non-pharmacological pain interventions as well as exercise and weight management [44]. Thirdly, 

OA care and management entailed lifestyle changes that were, by nature, not easy to implement. For 

instance, in a study by Park et al. (2020), Korean women with knee OA and one or more comorbidity (i.e. 

hypertension, diabetes, and/or dyslipidemia) had difficulty engaging in the recommended level of physical 

activity for many reasons, including joint pain and fatigue during exercise, worries about injuries, lack of 

motivation, limited time and resources (such as limited access to exercise facilities), and insufficient 

knowledge of the importance of physical activity in OA with comorbidity [46]. Two participants with knee 

OA in Ahmad et al.’s study (2018) also reported non-compliance with home exercise due to lack of 

motivation and equipment [11], and participants with knee OA in Kamsan et al.’s study reported insufficient 

knowledge of appropriate exercises to perform despite knowing the importance of exercise in preventing 
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or slowing OA deterioration [44]. Lastly, OA care and management methods are expensive. In Thumboo 

et al.’s study (2017), the unmet needs of hand OA patients included the high costs of supplements and 

assistive devices, and the high charges of health and alternative health services [47]. Consistently, Kamsan 

et al. (2020) observed that treatment cost, along with perceived treatment efficacy, influenced the patient’s 

approach to coping with OA [44].  

3.3. Case studies 

3.3.1. Vietnam 

3.3.1.1. Healthcare for older adults 

Healthcare in Vietnam is characterized by a mixed public-private system, with the public system 

being the dominant form of health provider. The public health system is organized into the central-, 

provincial-, and district-level hospitals, and commune clinics. While general and preventive care services 

are provided at all levels of health facilities, many Vietnamese people bypass the commune clinics and 

lower-level health facilities to seek care from higher-level hospitals, leading to overburdening in higher-

level hospitals and increased out-of-pocket expenses [50], [51]. This is due to the shortage of health workers 

and resources in lower-level health facilities. At the 11th ASEAN and Japan High Level Officials Meeting 

on Caring Societies, the Vietnamese Ministry of Health reported the uneven allocation of public health 

budget to higher-level health facilities and the underfunding of commune- and district-level facilities that 

weakens the primary care system [52]. 

There is currently no universal health coverage, but Vietnam is making significant progress toward 

universal health coverage through social health insurance, meeting many objectives outlined in the Master 

Plan for Universal Coverage. Nearly 96% of seniors aged 60+ had health insurance in 2018. It is projected 

that by the end of 2021, all senior citizens will have health insurance [53]. However, limitations in 

Vietnam’s social health insurance results in reduced health seeking behavior and, among those seeking 

healthcare, catastrophic economic burden on the households [54], [55].  
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The majority of older adults in Vietnam receive care from public providers. According to Le and 

Nguyen (2020), there is limited geriatric care and expertise in Vietnam’s health system. The leading facility 

that provides specialized geriatric care is the National Geriatric Hospital (central level) in the capitol city 

of Hanoi. Provincial hospitals with geriatric departments (which comprise 20% of provincial hospitals in 

the country) are concentrated in densely populated provinces [54]. 

3.3.1.2. The OA situation in Vietnam 

3.3.1.2.1. Prevalence and risk factors 

Vietnam has a population size of over 95 million. There were nearly 13 million adults aged 60 or 

older in 2020 (constituting 12% of the total population), with nearly 2 million over the age of 80 [53], [56]. 

According to the HelpAge Global Network, Vietnam is among Asian countries with fast-aging population, 

and the number of older adults in the country is projected to be 29 million by 2050. Over 70% of older 

adults live in rural regions of the country [57][57]. 

The current number of people living with OA in Vietnam is not known, as few epidemiological 

studies have explored OA prevalence in Vietnam in recent years. Two cross-sectional studies conducted in 

a rural (2015) and urban (2014) region revealed the prevalence of diagnosed OA in older adults and 

radiographic knee OA in middle-aged and older adults and, respectively [22], [24]. Specifically, in a random 

sample 669 women and 476 men of aged 60+ in the rural district of FilaBavi, the prevalence of physician-

diagnosed arthritis/OA, as reported by participants, was 35% (41% in women, 23% in men); the joint 

problems including OA were also the most frequently reported chronic disease among these elderly 

participants [24]. In another random sample of 488 women and 170 men aged 40+ in Ho Chi Minh City, 

the largest city of the country, the point prevalence of radiographic knee OA (indicated by radiographic 

grades of ≥2 on the Kellgren and Lawrence scale) was 34.2% (35.3% in women, 31.2% in men) [22]. Both 

studies showed that OA and radiographic knee OA affected more women than men. Finally, a less recent 

WHO-ILAR COPCORD (WHO- International League of Associations of Rheumatology Community 

Oriented Program for Control of Rheumatic Diseases) study, conducted in 2003 on an urban population 

(1,138 women, 981 men aged 16+), found that OA (diagnosed using the American College of 
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Rheumatology classification) was the most prevalent rheumatic disease with a 4.1% prevalence (4.7% in 

women, 3.3% in men). Knee OA accounted for 60% of the OA cases and occurred more frequently in 

women (78%) compared to men. Hip OA was less common, accounting for 3.4% of OA cases, and may be 

explained by the relatively low BMI among Vietnamese adults (BMI around 19.7 for both men and women). 

The disparities in knee and hip OA may also be explained by the habit of squatting being protective to the 

hips and detrimental to the knees [23]. Altogether, although these studies utilized different OA reporting 

methods, they provided evidence for an increase in OA prevalence over time in the urban Vietnamese 

population, with knee OA being the most common form of OA, especially in women. There appeared to be 

little difference in the OA prevalence between urban (2014) and rural (2015) regions, but this lack of 

significant difference was due to the use of different OA diagnostic methods in these studies. 

In agreement with findings from other Southeast and East Asian countries, higher prevalence of 

knee OA was associated with the following biological factors: advanced age, higher BMI, self-reported 

knee pain [22], and the female sex [22]–[24]. Ho-Pham et al. observed a 56% increase in the risk of 

radiographic knee OA with every 5-year increase in age (prevalence ratio PR=1.56), a 14% increase in the 

risk of radiographic knee OA with every kg/cm2 increase in BMI (PR=1.14). Self-reported symptoms of 

pain when squatting, bony enlargement of the knee, and crepitus were also predictive of radiographic knee 

OA (PR=3.1). Additionally, squatting was postulated as a behavioral risk factor for knee OA in the 

Vietnamese population [22]. 

Vietnam has undergone drastic demographic and economic transitions that contributed to the rise 

of OA risk factors. First, the country has entered the aging phase since 2011 and, according to the WHO, is 

one of the country with the fastest-aging population in the world [58]. Secondly, the country has 

experienced fast economic growth, industrialization, and urbanization that resulted in – among other 

lifestyle changes – increased westernization of diet (in addition to the high salt intake in the traditional 

Vietnamese diet), physical inactivity, and alcohol consumption [59]–[61]. The prevalence of active and 

passive smoking has reduced in response to the government efforts to reduce smoking, but the 5.3% 

reduction in smoking from 2010 to 2015 was lower than expected [59]; the smoking prevalence among men 
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in Vietnam also surpassed that in nine other Southeast/South Asian countries and was especially high 

among older men and men living in rural regions [61]. Altogether, these lifestyles changes not only 

increased the risk of OA, but also contributed to the increased prevalence of overweight/obesity (although 

the prevalence of obesity in Vietnam remains low compared to other countries), diabetes, and 

hyperlipidemia  over time, in addition to the existing high prevalence of prehypertension and hypertension 

[59]–[61]. (Moreover, although the prevalence of prehypertension (42%) and hypertension (21%) among 

Vietnamese adults was high, only a small proportion of them were aware of their high blood pressure, 

especially in rural areas with higher prevalence of hypertension yet lower personal awareness of their status 

[59].) These conditions are well-known risk factors for OA. Overall, the country is seeing a rise in both 

nonmodifiable and modifiable risk factors for OA.  

3.3.1.2.2. OA care and management 

The health system of Vietnam supports the integration of western and traditional medicine. The 

clinical guidelines for OA diagnosis and treatment, previously published in 2014 along with the Ministry 

of Health policy #361 (361/QĐ-BYT) and widely applied in non-oriental medicine health facilities, closely 

follows core international guidelines and recommendations, including the ACR criteria for OA diagnosis 

and the American College of Rheumatology/European League Against Rheumatism pharmacological (such 

as paracetamol and NSAIDs) and non-pharmacological management recommendations (such as  weight 

loss and exercise) [62]. Concurrently, traditional medicinal herbs and care techniques continue to be used 

for OA management [23], [63], [64], and have proven to be effective, as is the case with a traditional 

multiherbal remedy recently demonstrated to provide anti-OA effect in the rat OA model [65]. At the 19th 

Annual Conference of the Ho Chi Minh City Rheumatology Association held in 2020, Dr. Nguyễn Thị Bay 

(PGS. TS.) reported on the use and effect of traditional medicine in OA management in and outside Vietnam 

and encouraged the integration of traditional medicine in OA strategies. Recognizing the role and progress 

of traditional medicine in Vietnamese healthcare, in 2020, the Ministry of Health published policy #5013 

(5013/QĐ-BYT) that provided the first evidence-based guidelines on integrating the traditional and western 

medicine in diagnosing and treating 20 common diseases including knee OA. These knee OA treatment 
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guidelines include, in addition to the core western OA management recommendations, the use of traditional 

medicinal remedies and techniques such as acupuncture, massage and chiropractic, and catgut embedding 

therapy [66]. These guidelines are consistent with the management strategies commonly used by people 

with musculoskeletal pain. In the 2003 WHO-ILAR COPCORD study, 35% of participants with 

musculoskeletal complaints reported treatment with prescription, and nearly 41% reported treatment with 

massage, acupuncture, traditional medicines. Still, the remainder of the participants with musculoskeletal 

pain reported treatment with self-medication without prescription, with half of them using corticosteroids 

for pain relief without a formal diagnosis [23]. 

3.3.1.2.3. Challenges in OA care 

Many challenges to effective OA care and strategy in Vietnam are also present in other chronic 

diseases, as they lie in the country’s health system that is not fully prepared for a shift in the disease burden 

to noncommunicable diseases (NCDs). Another challenge lies in community awareness of OA. 

First, as discussed previously, uneven distribution of health facilities has been one of the long-

standing reasons for the fragmented healthcare system that compromises care for the elderly and for NCDs. 

Studies on the health system in rural Vietnam in 2012, 2014, and 2017 found limited capacity for 

noncommunicable disease (NCD) treatment services as well as limited access to NCD and long-term care 

services among older adults in rural regions [51], [67]. A more recent study (2018) also found that commune 

health centers in rural Vietnam, which are the first point of care for rural residents, have limited NCD 

prevention and treatment services and are underutilized [68]. The inaccessibility of care for NCD and for 

the elderly in rural regions creates constraints for OA patients and families living in rural Vietnam, where 

joint pain was one of the most frequently reported health challenges [69].   

Secondly, OA care and treatment is expensive and can impose catastrophic health expenditure on 

households, as is the case with other chronic diseases. Mwangi et al. (2015) found higher healthcare 

expenditures (for both outpatient and inpatient) among older adults with diagnosed common chronic 

diseases including OA, compared to those without common chronic diseases. Specifically, care seeking at 

higher-level facilities, which is essential to healthcare for the elderly and NCDs, was associated with 
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household catastrophic health expenditure [70]. This is because in Vietnam, health insurance plays a 

minimal role in household healthcare expenses for NCDs and for the elderly; most of these expenses are 

paid out-of-pocket [70], [71]. Social health insurance does not cover, among others, regular health check-

ups and screening for certain chronic diseases, which are essential services for adults at risk of OA [67], 

[71]. The high treatment cost of OA can lead to reduced health-seeking behavior. In a cross-sectional study 

of chronic pain prevalence and management in 48 provinces (n=12,136 with 49% women), and joint pain 

was identified as the most prevalent chronic pain among older adults, and the average 6-month cost of 

chronic pain treatment was $200 per person, much higher than the poverty threshold of below $600/year, 

and likely contributed to late and inadequate pain management among people with chronic pain [72].  

Thirdly, there are common misconceptions about musculoskeletal diseases in the Vietnamese 

community, according to Dr. Lê Anh Thư (PGS. TS) at the 19th Annual Conference of the Ho Chi Minh 

City Rheumatology Association. Some of these misconceptions were that musculoskeletal diseases only 

affect women and the elderly, only affect the joints, and can be treated with supplements or anti-

inflammatory drugs alone [73]. These misconceptions can contribute to delayed health seeking for OA. In 

fact, in the study on chronic pain management among Vietnamese people, 25% of participants relied on 

self-medication rather than professional help for pain treatment [72]. 

Altogether, limitations of NCD services, financial burden, and awareness of disease presented 

barriers to OA care and management in Vietnam.  

3.3.2. A glimpse of the OA strategy in Japan 

Japan is the third largest economy and home to the oldest population in the world. In 2018, over 35 

million people in Japan were 65 years or older, constituting nearly 28% of the total population [74]. The 

prevalence of knee OA in Japan was estimated to be 40% based on population-based studies, with an 

incidence of 52 per 10,000 person-years [2]. 

Like Vietnam, Japan’s healthcare system also encompasses public and private health systems, with 

the public system being the dominant form of health provider. The Japanese public health system is robust 
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and serves as a model for many countries’ health systems. Public health facilities are organized into the 

national, prefectural, and municipal levels, all regulated and controlled by the government [75].  

A prominent characteristic of Japan’s public health system is universal health coverage. All 

residents of Japan have health insurance in the form of Employees’ Health Insurance or national insurance 

[74]. Since 1961, the universal health insurance system has allowed Japan residents to receive 

comprehensive and quality care at relatively low costs, thereby promoting health equity in the country [74], 

[76]. However, certain aspects of Japan’s health insurance system, including service-based reimbursement 

and free access to care at any level, have resulted in overutilization of health services and thus 

overburdening of the health system in Japan [74]–[76]. Another challenge in Japan’s health system is the 

shortage of health workers and disparity of healthcare between the urban and rural regions [77], [78].  

To meet the demands of a growing population of older adults and older adults with disabilities, 

Japan has implemented the Long-Term Care Insurance (LTCI) Act, kaigohoken, since 2000 [76], [79], [80]. 

Seniors aged 65 and above receive benefits from two distinct healthcare insurances: the LTCI and the 

medical care (MC) insurance. While the MC insurance covers medical treatment, the LTCI program covers 

home- and community-based care, including home services, visiting health professionals, and residential 

care [76], [79], [80]. The LTCI is thus beneficial for people with OA-induced functional limitations who 

need assistance with daily living activities in the home. Indeed, the Japanese government has identified 

joint diseases as one the leading needs for the care provided in the LTCI program in 2010, along with stroke, 

dementia, and old-age asthenia [81]. 

To specifically address OA treatment in Japan, the Japanese Orthopedic Association (JOA) 

developed the Japanese knee OA guidelines in 2011, adapting the Osteoarthritis Research Society 

International (OARSI) guidelines – which are commonly used in Western countries – to Japan-specific 

context. The 2011 Japanese guidelines provided both non-pharmacological and pharmacological 

management methods, and recommended lifestyle and exercise changes early in OA treatment, before 

prescription of medications. Deviating from the OARSI guidelines, the Japanese guidelines also omitted 

acetaminophen, opioids, and acupuncture because these treatments are not covered by the public health 
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insurance, as well as recommend intraarticular hyaluronic acid injections earlier than the OARSI guidelines 

in Europe or in the United States [82]. The Japanese OARSI guidelines, combined with the health insurance 

system, exemplify Japan’s commitment to providing affordable and quality care and support for OA 

patients and older adults in general.  

4. Discussion 

4.1. OA prevalence and risk factors 

There is a scarcity of epidemiological data on the prevalence of OA in many LMIC in the Southeast 

and East Asian countries. In epidemiological studies on OA prevalence, different OA diagnostic strategies 

gave different prevalence findings. This is consistent with the well-documented discordance between 

radiographic and symptomatic OA [83]. Despite differences in the OA diagnostic criteria employed in these 

studies, overall, knee and hand OA showed high prevalence than hip OA in Southeast and East Asian 

countries, with knee OA being the most common type of OA in multiple countries in the region. (Knee OA 

also constituted the majority of OA studies in this review.) Our findings are consistent with results from 

previous studies  [2], [84] A scoping review on the prevalence, risk factors, and prevention of OA in Asia 

also found a higher prevalence of knee, hand, and spine OA compared to hip OA, with knee OA being the 

most prevalent form of OA [10], [25], [29], [34]. A meta-analysis of the global and regional prevalence of 

knee OA further reported the highest prevalence of knee OA in the continent of Asia, followed by North 

America, Europe, and South America [2]. The high prevalence of knee OA in Asia may be explained by 

the squatting and kneeling position in sociocultural and daily living activities in Asian populations, as an 

association between the kneeling/squatting position and OA risk has been established in various studies in 

this review. Similarly, the high prevalence of hand OA in Asia may be explained by the daily use of 

chopsticks. The Beijing Osteoarthritis study reported a positive association between chopstick use and risk 

of developing hand OA [85]. 

Identified risk factors for OA in the Southeast and East Asian populations included advanced age, 

sex (female in knee OA, male in hip OA), excess body weight, comorbidities joint injury or trauma, and 
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motion or position that increases stress on the joints, residence in rural or mountainous areas, and lower 

SES (indicted by educational level or occupations). These are consistent with well-known risk factors OA 

in global populations including non-Asian populations [2], [5], [86], [87]. The association between smoking 

and OA was inconsistent in several studies in this review, with different studies reporting increased or 

decreased risk of OA associated with smoking. To address these mixed findings, Felson and Zhang (2015) 

reviewed epidemiological evidence of the smoking-OA relationship and reported a moderate protective 

effect of smoking from radiographic knee and hip OA, but cautioned that smoking was also associated with 

increased risk of musculoskeletal pain [88].  

Another behavioral factor that was identified as a risk factor for radiographic knee OA (in men) 

was daily consumption of 7 or more cups of coffee [42]. However, this finding, which came from a cross-

sectional study in South Korea, contradicted the results of another cross-sectional study conducted in Japan. 

The Japanese study reported an inverse association between daily coffee consumption at age 40 and the 

prevalence of severe radiographic knee OA, suggesting the protective effect of antioxidant and anti-

inflammatory micronutrients in coffee [89]. Nevertheless, evidence from extensive studies have indicated 

that caffeine – the major ingredient of coffee – negatively affects the articular and growth plate cartilage 

and is thus a promoting factor for OA, thereby supporting findings of the Korean study [90]. The 

inconsistency in findings between the cross-sectional studies of coffee consumption and OA prevalence 

may be explained by differences in dietary habits between Japanese and Korean people. Foods commonly 

consumed by Japanese people may interact with different ingredients in coffee to counteract the adverse 

effect of caffeine on the cartilage and enhance the protective role of coffee in OA. Regardless of the 

different observations between the two cross-sectional studies, it is important to note that in the Korean 

study, the daily consumption of 1-2 cups of coffee (which is the amount of coffee that the average person 

consumes) was not associated with OA prevalence.   

Altogether, the diversity of OA risk factors demonstrates that OA is a multifactorial disease that is 

more than a “wear and tear” condition.   

4.2. The patient’s perspective 
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Qualitative studies provide valuable insight into the lived experiences and perspectives of people 

living with OA. Qualitative studies on the OA experience in Southeast and East Asia identified common 

themes among people with OA, including insufficient knowledge of OA and OA management, the desire 

to learn more about OA and OA management, OA-induced pain disability having a negative impact on both 

physical and psychological health. A preference for non-invasive and non-pharmacological OA 

interventions was also reported among participants who were dissatisfied with or skeptical of the side-

effects of commonly prescribed western medications for OA. Similarly, in a qualitative study on the 

perceptions of people with knee OA in Japan, factors that explained the patients’ desire to avoid surgery 

included fear of surgery and the Japanese virtue of patience [91].  

Further exploration of the OA patients’ self-management of OA also revealed the vicious cycle that 

OA imposes on patients. Even when patients are aware of the importance of exercise in OA management, 

the pain makes it impossible for them to exercise and exacerbates the patient’s feelings of helplessness and 

frustration. Health providers should consider these feelings of the patient to provide empathetic healthcare 

advice and avoid blaming the patient for non-compliance. On the contrary, many OA patients were unaware 

of the role of exercise and the appropriate exercises in OA management, partly due to insufficient 

information given during consultation with health providers. Similarly, a cross-sectional study of older 

adults’ satisfaction with chronic pain management in the National Geriatric Hospital in Vietnam found that 

chronic pain patients, especially outpatients, were most dissatisfied with information given about pain 

management, possibly because health providers in Vietnam lacked training on geriatric pain management 

or had limited time for patient consultation due to overburdening of the healthcare system [92]. Another 

factor that can create communication challenges between health provider and patient, and thus insufficient 

knowledge exchange, is the sociocultural doctor-patient hierarchy that limited the patient’s communication. 

A qualitative study in Indonesia found that the Southeast Asian cultural values, including the values of 

respecting higher social roles and maintaining harmony, promoted a one-way communication between the 

doctor and the patient, although patients preferred a partnership communication style characteristics to the 

Western culture [93]. Given limitations in the patient’s knowledge of OA and OA management, improved 
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doctor-patient communication and improved patient education on OA management are urgently needed in 

many Southeast and East Asian countries. 

Delayed health seeking was another commonly reported issue among OA patients. In addition to 

limited knowledge of OA-related symptoms and the fear of reality, reasons for delayed health seeking likely 

included the high costs of care and the cultural perceptions of pain. For example, pain endurance among 

Chinese cancer patients was influenced by Taoism, Buddhism, and Confucianism [94]. Likewise, Japanese 

people with knee OA believed that pain and distress should be tolerated without complaining to others [91]. 

Consequently, many people with OA sought treatment and care only when their pain became unbearable 

or when it impacted their life functions. These personal, economic, and sociocultural factors affecting health 

seeking behavior should be considered in interventions and policies aiming to promote early health seeking 

for OA. 

Next, despite the high prevalence of OA, many OA patients reported having no one to share their 

experience with and feeling that others did not understand them or their condition. This can be explained 

by the OA patients not wanting to bother their family and friends with complaints of their symptoms, as is 

the case with the Japanese knee OA patients [91]. The lack of social support for OA patients is also inherent 

to NCDs that do not affect a large number of people at the same time and thereby creating a shared social 

experience of illness. A platform to connect OA patients together is strongly desired [91] and will greatly 

benefit OA  patients. Lastly, it is important to recognize the individuality of OA patients, despite their 

shared experience of OA-related symptoms and impact on their physical, sociocultural, and psychological 

health. As shown in the qualitative studies included in this review, the experience of OA is highly variable 

and dependent on many personal and social factors. For instance, although walking aids are widely used by 

OA patients, a participant in Chan and Chan’s study (2011) perceived the prescribed walking stick as a sign 

of illness and disability and thus refused to use it [43]. Understanding the patient’s unique experiences and 

perspective is thus vital to OA care and management.   

4.3. Case studies 
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Both Vietnam and Japan are seeing a high prevalence of OA and have devised context-appropriate 

strategies for OA in their guidelines. For example, Vietnam integrated traditional and western medicine in 

OA diagnosis and treatment guidelines, and Japan removed treatments that are not reimbursed by the public 

health insurance from the OARSI guidelines. These approaches are in accordance with the Southeast Asia 

Working Group’s recommendation for each country to adapt the internationally-derived OA management 

algorithm to their socioeconomic environment [95].   

Given the extensive experience of Japan with a super-aged society, Vietnam can learn from Japan’s 

strategies for OA care and, in general, for elderly healthcare. Current challenges for OA care that are 

inherent to the healthcare system in Vietnam include limited NCD and long-term care services, healthcare 

inequity in urban versus rural regions, and catastrophic health expenditures for NCDs. Thus, healthcare for 

chronic diseases in Vietnam overly relies on episodic, short-term hospital and long-term home care. Home 

care for adults with chronic diseases in Vietnam is primarily provided by children, reflecting the 

Confucianism-influenced value of filial piety. The cultural value of piety is also evident in national policies, 

notably the national Law on the Elderly that holds children and grandchildren responsible for caring for 

older adults, including older adults with illness [96]. Consequently, the OA caregiving burden rests heavily 

on family members, with little social or community support. In a study by Tiraphat et al. to evaluate 

perceived age-friendly environments in the Association of Southeast Asian (ASEAN) Plus Three countries, 

older adults in Vietnam most frequently reported perceived lack of “personal care or assistance needs met 

in your home setting by government/private care services” [97]. The lack of third-party assistance in the 

home setting for older adults is especially concerning for older adults with OA-induced disability and risk 

of falling. (In fact, hypertension and OA were the most prevalent comorbidities among older adults 

hospitalized for falling in Vietnam [92].)  

To help support OA patients and families, we propose that Vietnam consider adopting Japan’s 

LTCI system to provide quality home-based care for OA patients with disability. In addition to Japan, the 

public LTCI system has also been established in the Asian countries of South Korea (since 2008) and China 

(since 2016), and have resulted in significant improvement in the health of the beneficiaries, especially the 
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disabled elderly, while potentially reducing the family’s financial burden of care [98]. A public LTCI 

system is feasible and culturally appropriate in Vietnam. Vietnam shares with Japan, South Korea, and 

China the Confucian values of community, so the redistribution the burden of caregiving from the families 

to the community and society through LTCI can be received positively by Vietnamese people. Nevertheless, 

a public LTCI system is expensive and may not be sustainable in Vietnam, given the country’s limited 

resources. To address this issue, Vietnam can consider Rhee, Done, and Anderson’s policy 

recommendations for implementing a LTCI system in middle-income countries, including starting with a 

small LTCI scheme with cost-sharing to discourage service overuse [99].  

Other challenges in OA management in Vietnam are low awareness of disease and unhealthy 

lifestyle that increases the risk OA. Educational campaigns are needed to promote public awareness of OA 

and prevention and management strategies for OA.  

Development and implementation of an effective national OA strategy will require strong 

collaboration with multisectoral stakeholders. While the task is daunting, Vietnam has been making 

significant progress in improving elderly healthcare with a strong political leadership in public health. Most 

recently, in 2020, the government launched a 10-year Healthcare for the Elderly Program to meet the 

demands of a growing aging population, expand geriatric care in traditionally underserved areas, and 

improve healthcare (especially long-term care) for older adults [100].   

4.4. Limitations and future directions 

There are several limitations in this study. First, the search for peer-reviewed literature were limited to the 

PubMed and Google Scholar databases. Secondly, the search for peer-reviewed and grey literature was 

limited to English and Vietnamese language. As a result, the search likely missed important work 

published in different languages and databases, including country-specific databases. Thirdly, studies on 

risk factors are observational and should not be used to infer causation. Lastly, many studies had smaller 

sample sizes, so their results could not be generalized. Despite these limitations, this review provides a 

glimpse of the impact OA on the individual and society in Southeast and East Asia from an 
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epidemiological and social standpoint. This review also underscores that high quality of future studies on 

the modifiable risk factors and social factors of OA are necessary and crucial for health professionals and 

policy makers to plan the healthcare system of the future in these countries. In conclusion, with increased 

aging population and the burden of healthcare to the society, awareness of the high prevalence of OA, 

particularly knee OA, and its modifiable risk factors should happen at all levels including the general 

public, healthcare providers, and policy makers.  

 

 

 

  



 

 

28 

  

References 

1. A. Cui, H. Li, D. Wang, J. Zhong, Y. Chen, and H. Lu, “Global, regional prevalence, incidence and 
risk factors of knee osteoarthritis in population-based studies,” EClinicalMedicine, vol. 29, Dec. 
2020, doi: 10.1016/j.eclinm.2020.100587. 

2. J. Bookwala, T. Harralson, and P. Parmelee, “Effects of Pain on Functioning and Well-Being in 
Older Adults With Osteoarthritis of the Knee.,” Psychology and aging, vol. 18, pp. 844–50, Jan. 
2004, doi: 10.1037/0882-7974.18.4.844. 

3. W. Elizabeth and C. Rena, “The impact of osteoarthritis on psychological wellbeing,” Br J Nurs, 
vol. 20, no. 4, pp. 243–246, Feb. 2011, doi: 10.12968/bjon.2011.20.4.243. 

4. C. Palazzo, C. Nguyen, M.-M. Lefevre-Colau, F. Rannou, and S. Poiraudeau, “Risk factors and 
burden of osteoarthritis,” Annals of Physical and Rehabilitation Medicine, vol. 59, no. 3, pp. 134–
138, Jun. 2016, doi: 10.1016/j.rehab.2016.01.006. 

5. J. Puig-Junoy and A. Ruiz Zamora, “Socio-economic costs of osteoarthritis: A systematic review of 
cost-of-illness studies,” Seminars in Arthritis and Rheumatism, vol. 44, no. 5, pp. 531–541, Apr. 
2015, doi: 10.1016/j.semarthrit.2014.10.012. 
 

6. World Health Organization, “WHO Report on OA.” Accessed: Jan. 19, 2021. [Online]. Available: 
https://www.who.int/medicines/areas/priority_medicines/Ch6_12Osteo.pdf 

7. S. Safiri, A. Kolahi, E. Smith, C. Hill, D. Bettampadi, M. Mansournia, D. Hoy, A. Ashrafi-
Asgarabad, M. Sepidarkish, A. Almasi-Hashiani, G. Collins, J. Kaufman, M. Qorbani, M. Moradi-
Lakeh, A. Woolf, F. Guillemin, L. March, and M. Cross, “Global, regional and national burden of 
osteoarthritis 1990-2017: a systematic analysis of the Global Burden of Disease Study 2017,” 
Annals of the Rheumatic Diseases, vol. 79, no. 6, pp. 819–828, Jun. 2020, doi: 
10.1136/annrheumdis-2019-216515. 

8. World Bank, “Rapid Aging in East Asia and Pacific Will Shrink Workforce and Increase Public 
Spending,” World Bank. https://www.worldbank.org/en/region/eap/brief/rapid-aging-in-east-asia-
and-pacific-will-shrink-workforce-increase-public-spending (accessed Jun. 02, 2021). 

9. Y. I. Kasjmir, A. R. Nasution, and R. Daud, “Risk factors for the development of knee 
osteoarthritis,” Indonesian Journal of Rheumatology, vol. 1, no. 1, Art. no. 1, 2009, doi: 
10.37275/ijr.v1i1.14. 

10. N. A. Destiani, S. N. Fatimah, and S. Dewi, “Vitamin C Intakeand Risk Factors for Knee 
Osteoarthritis,” amj, vol. 4, no. 2, pp. 173–177, Jun. 2017, doi: 10.15850/amj.v4n2.1067. 
 

11. M. A. Ahmad, D. K. A. Singh, C. W. Qing, N. N. A. A. Rahman, F. M. Padzil, and E. N. M. Hendri, 
“Knee Osteoarthritis and Its Related Issues: Patients’ Perspective,” Jurnal Sains Kesihatan 

Malaysia (Malaysian Journal of Health Sciences), vol. 16, no. 0, Art. no. 0, Jun. 2018, Accessed: 
May 10, 2021. [Online]. Available: https://ejournal.ukm.my/jskm/article/view/24104 
 

12. S. Mat, M. Jaafar, C. Ng, S. Sockalingam, J. Raja, S. Kamaruzzaman, A. Chin, A. Abbas, C. Chan, 
N. Hairi, S. Othman, R. Cumming, N. Tey, and M. Tan, “Ethnic differences in the prevalence, 
socioeconomic and health related risk factors of knee pain and osteoarthritis symptoms in older 
Malaysians,” PLOS ONE, vol. 14, no. 11, p. e0225075, Nov. 2019, doi: 



 

 

29 

  

10.1371/journal.pone.0225075. 
 

13. G. Z. Racaza, E. O. Salido, and E. G. Penserga, “Clinical profile of Filipino patients with 
osteoarthritis seen at two arthritis clinics,” International Journal of Rheumatic Diseases, vol. 15, 
no. 4, pp. 399–406, 2012, doi: https://doi.org/10.1111/j.1756-185X.2012.01758.x. 
 

14. Y.-Y. Leung, L.-W. Ang, J. Thumboo, R. Wang, J.-M. Yuan, and W.-P. Koh, “Cigarette smoking 
and risk of total knee replacement for severe osteoarthritis among Chinese in Singapore – the 
Singapore Chinese health study,” Osteoarthritis and Cartilage, vol. 22, no. 6, pp. 764–770, Jun. 
2014, doi: 10.1016/j.joca.2014.03.013. 
 

15. Y.-Y. Leung, J. Allen Jr, M. Noviani, L.-W. Ang, R. Wang, J.-M. Yuan, and W.-P. Koh, 
“Association between body mass index and risk of total knee replacement, the Singapore Chinese 
Health Study,” Osteoarthritis and Cartilage, vol. 23, no. 1, pp. 41–47, Jan. 2015, doi: 
10.1016/j.joca.2014.10.011. 
 

16. Y.-Y. Leung, M. Talaei, L.-W. Ang, J.-M. Yuan, and W.-P. Koh, “Reproductive factors and risk 
of total knee replacement due to severe knee osteoarthritis in women, the Singapore Chinese Health 
Study,” Osteoarthritis and Cartilage, vol. 27, no. 8, pp. 1129–1137, Aug. 2019, doi: 
10.1016/j.joca.2019.03.002. 
 

17. G. G. Teng, Y. Y. Leung, L.-W. Ang, J.-M. Yuan, and W.-P. Koh, “Gout and risk of knee 
replacement for severe knee osteoarthritis in the Singapore Chinese Health Study,” Osteoarthritis 

and Cartilage, vol. 25, no. 12, pp. 1962–1968, Dec. 2017, doi: 10.1016/j.joca.2017.07.017. 
 

18. V. Kuptniratsaikul, O. Tosayanonda, S. Nilganuwong, and V. Thamalikitkul, “The epidemiology 
of osteoarthritis of the knee in elderly patients living an urban area of Bangkok,” J Med Assoc Thai, 
vol. 85, no. 2, pp. 154–161, Feb. 2002. 

 
19. B. Tangtrakulwanich, V. Chongsuvivatwong, and A. F. Geater, “Habitual Floor Activities Increase 

Risk of Knee Osteoarthritis,” Clinical Orthopaedics and Related Research®, vol. 454, pp. 147–
154, Jan. 2007, doi: 10.1097/01.blo.0000238808.72164.1d. 
 

20. B. Tangtrakulwanich and P. Suwanno, “Epidemiology and risk factors of patellofemoral 
osteoarthritis in adults: a population-based study in southern Thailand,” J Med Assoc Thai, vol. 95, 
no. 8, pp. 1048–1052, Aug. 2012. 
 

21. S. Chokkhanchitchai, T. Tangarunsanti, S. Jaovisidha, K. Nantiruj, and S. Janwityanujit, “The 
effect of religious practice on the prevalence of knee osteoarthritis,” Clin Rheumatol, vol. 29, no. 
1, pp. 39–44, Jan. 2010, doi: 10.1007/s10067-009-1295-8. 
 

22. L. T. Ho-Pham, T. Q. Lai, L. D. Mai, M. C. Doan, H. N. Pham, and T. V. Nguyen, “Prevalence of 
Radiographic Osteoarthritis of the Knee and Its Relationship to Self-Reported Pain,” PLOS ONE, 
vol. 9, no. 4, p. e94563, Apr. 2014, doi: 10.1371/journal.pone.0094563. 
 

23. T. T. M. Hoa, J. Darmawan, S. L. Chen, N.V. Hung, C.T. Nhi, and T.N. An “Prevalence of the 
rheumatic diseases in urban Vietnam: a WHO-ILAR COPCORD study.,” The Journal of 

Rheumatology, vol. 30, no. 10, pp. 2252–2256, Oct. 2003. 
 

24. J. Mwangi, A. Kulane, and L. Van Hoi, “Chronic diseases among the elderly in a rural Vietnam: 



 

 

30 

  

prevalence, associated socio-demographic factors and healthcare expenditures,” International 

Journal for Equity in Health, vol. 14, no. 1, p. 134, Nov. 2015, doi: 10.1186/s12939-015-0266-8. 
 

25. L. Jiang, J. Rong, Q. Zhang, F. Hu, S. Zhang, X. Li, Y. Zhao, and T. Tao, “Prevalence and 
associated factors of knee osteoarthritis in a community-based population in Heilongjiang, 
Northeast China,” Rheumatol Int, vol. 32, no. 5, pp. 1189–1195, May 2012, doi: 10.1007/s00296-
010-1773-y. 
 

26. W. Tian, Y. Lv, Y. Liu, B. Xiao, and X. Han, “The High Prevalence of Symptomatic Degenerative 
Lumbar Osteoarthritis in Chinese Adults,” Spine (Phila Pa 1976), vol. 39, no. 16, pp. 1301–1310, 
Jul. 2014, doi: 10.1097/BRS.0000000000000396 
 

27. X. Tang, S. Wang, S. Zhan, J. Niu, K. Tao, Y. Zhang, and J. Lin, “The Prevalence of Symptomatic 
Knee Osteoarthritis in China: Results From the China Health and Retirement Longitudinal Study,” 
Arthritis & Rheumatology, vol. 68, no. 3, pp. 648–653, 2016, doi: 
https://doi.org/10.1002/art.39465. 
 

28. Y.-T. Meng, Y.-Y. Wang, Y.-H. Zhou, J.-X. Fu, M.-Z. Chen, C. Xu, S. Qin,  and Y. Luo, “Abortion 
is associated with knee osteoarthritis among older women in China: A STROBE-compliant article,” 
Medicine, vol. 99, no. 40, p. e22538, Oct. 2020, doi: 10.1097/MD.0000000000022538. 
 

29. E. C. Lau, C. Cooper, D. Lam, V. N. Chan, K. K. Tsang, and A. Sham, “Factors associated with 
osteoarthritis of the hip and knee in Hong Kong Chinese: obesity, joint injury, and occupational 
activities,” Am J Epidemiol, vol. 152, no. 9, pp. 855–862, Nov. 2000, doi: 10.1093/aje/152.9.855. 
 

30. R. Kodama, S. Muraki, H. Oka, T. Iidaka, M. Teraguchi, R. Kagotani, Y. Asai, M. Yoshida, Y. 
Morizaki, S. Tanaka, H. Kawaguchi, K. Nakamura, T. Akune, and N. Yoshimura, “Prevalence of 
hand osteoarthritis and its relationship to hand pain and grip strength in Japan: The third survey of 
the ROAD study,” Modern Rheumatology, vol. 26, no. 5, pp. 767–773, Sep. 2016, doi: 
10.3109/14397595.2015.1130673. 
 

31. T. Iidaka, S. Muraki, T. Akune, H. Oka, R. Kodama, S. Tanaka, H. Kawaguchi, K. Nakamura, and 
N. Yoshimura, “Prevalence of radiographic hip osteoarthritis and its association with hip pain in 
Japanese men and women: the ROAD study,” Osteoarthritis and Cartilage, vol. 24, no. 1, pp. 117–
123, Jan. 2016, doi: 10.1016/j.joca.2015.07.017. 
 

32. N. Oya, T. Tajika, T. Ichinose, T. Sasaki, A. Yamamoto, T. Kuboi, F. Endo, K. Takagishi, and H. 
Chikuda, “The prevalence of elbow osteoarthritis in Japanese middle-aged and elderly populations: 
the relationship between risk factors and function,” Journal of Shoulder and Elbow Surgery, vol. 
27, no. 6, pp. 1086–1091, Jun. 2018, doi: 10.1016/j.jse.2018.02.049. 
 

33. N. Kojima, M. Kim, K. Saito, Y. Yoshida, H. Hirano, S. Obuchi, H. Shimada, T. Suzuki, and H. 
Kim, “Predictors of self-reported knee osteoarthritis in community-dwelling older women in Japan: 
A cross-sectional and longitudinal cohort study,” Archives of Gerontology and Geriatrics, vol. 73, 
pp. 125–132, Nov. 2017, doi: 10.1016/j.archger.2017.07.005. 
 

34. R. Takiguchi, R. Komatsu, K. Kitamura, Y. Watanabe, A. Takahashi, R. Kobayashi, R. Oshiki, T. 
Saito, K. Kabasawa, R. Takachi, S. Tsugane, M. Iki, A. Sasaki, O. Yamazaki, and K. Nakamura, 
“Modifiable factors associated with symptomatic knee osteoarthritis: The Murakami cohort study,” 
Maturitas, vol. 128, pp. 53–59, Oct. 2019, doi: 10.1016/j.maturitas.2019.06.013. 



 

 

31 

  

 
35. Y. Wang, R. Peng, and R. Ma, “Epidemiological Investigation of Osteoarthritis in Middle-Aged 

Mongolian and Senior Residents of the Inner Mongolia Autonomous Region,” Iran Red Crescent 

Med J, vol. 15, no. 10, Oct. 2013, doi: 10.5812/ircmj.8303. 
 

36. Y.-H. Lee, H.-K. Tsou, S.-L. Kao, S.-Y. Gau, Y.-C. Bai, M.-C. Lin, and J. Wei, “Patients With 
Rheumatoid Arthritis Increased Risk of Developing Osteoarthritis: A Nationwide Population-
Based Cohort Study in Taiwan,” Front Med (Lausanne), vol. 7, Sep. 2020, doi: 
10.3389/fmed.2020.00392. 
 

37. S. Lee, Y. Kwon, N. Lee, K.-J. Bae, J. Kim, S. Park, Y. H. Kim, and K.-H. Cho, “The Prevalence 
of Osteoarthritis and Risk Factors in the Korean Population: The Sixth Korea National Health and 
Nutrition Examination Survey (VI-1, 2013),” Korean J Fam Med, vol. 40, no. 3, pp. 171–175, 
Nov. 2018, doi: 10.4082/kjfm.17.0090. 
 

38. J. W. Hong, J. H. Noh, and D.-J. Kim, “The prevalence of and demographic factors associated with 
radiographic knee osteoarthritis in Korean adults aged ≥ 50 years: The 2010–2013 Korea National 
Health and Nutrition Examination Survey,” PLOS ONE, vol. 15, no. 3, p. e0230613, Mar. 2020, 
doi: 10.1371/journal.pone.0230613. 
 

39. Ah. H. Kang, M. Kim, J.-S. Shin, J. Lee, Y. J. Lee, Y. Park, D. Nam, E.-J. Kim, and I.-H. Ha, 
“Association between alcohol consumption and osteoarthritis prevalence in Korea as assessed by 
the alcohol use disorders identification test (AUDIT): a cross-sectional study,” BMC Public Health, 
vol. 20, no. 1, p. 227, Feb. 2020, doi: 10.1186/s12889-020-8326-4. 
 

40. J.-H. Park, J.-Y. Hong, K. Han, S.-W. Suh, S.-Y. Park, J.-H. Yang, and S.-W. Han, “Prevalence of 
symptomatic hip, knee, and spine osteoarthritis nationwide health survey analysis of an elderly 
Korean population,” Medicine, vol. 96, no. 12, p. e6372, Mar. 2017, doi: 
10.1097/MD.0000000000006372. 
 

41. I. W. Ahmad, L. D. Rahmawati, and T. H. Wardhana, “Demographic Profile, Clinical and Analysis 
of Osteoarthritis Patients in Surabaya,” Biomolecular and Health Science Journal, vol. 1, no. 1, 
Art. no. 1, May 2018, doi: 10.20473/bhsj.v1i1.8208. 
 

42. C. H. Bang, C. Kim, J.-H. Kim, S. J. Choi, G. G. Song, and J. H. Jung, “Is knee osteoarthritis related 
to coffee drinking? A nationwide cross-sectional observational study,” Clin Rheumatol, vol. 38, no. 
3, pp. 817–825, Mar. 2019, doi: 10.1007/s10067-018-4354-1. 
 

43. K. K. W. Chan and L. W. Y. Chan, “A qualitative study on patients with knee osteoarthritis to 
evaluate the influence of different pain patterns on patients’ quality of life and to find out patients’ 
interpretation and coping strategies for the disease,” Rheumatology Reports, vol. 3, no. 1, Art. no. 
1, Jan. 2011, doi: 10.4081/rr.2011.e3. 
 

44. S. S. Kamsan, D. K. A. Singh, M. P. Tan, and S. Kumar, “The knowledge and self-management 
educational needs of older adults with knee osteoarthritis: A qualitative study,” PLoS One, vol. 15, 
no. 3, Mar. 2020, doi: 10.1371/journal.pone.0230318. 
 

45. M.-H. Kao and Y.-F. Tsai, “Living experiences of middle-aged adults with early knee osteoarthritis 
in prediagnostic phase,” Disability and Rehabilitation, vol. 34, no. 21, pp. 1827–1834, Oct. 2012, 
doi: 10.3109/09638288.2012.665127. 



 

 

32 

  

 
46. E. Park, H.-R. Park, and E.-S. Choi, “Barriers to and Facilitators of Physical Activity among Korean 

Female Adults with Knee Osteoarthritis and Comorbidity: A Qualitative Study,” Healthcare, vol. 
8, no. 3, Art. no. 3, Sep. 2020, doi: 10.3390/healthcare8030226. 
 

47. J. Thumboo, L. Wu, and Y. Y. Leung, “Domains of quality of life affecting elderly patients with 
hand osteoarthritis: a qualitative study in the Asian perspective,” International Journal of 

Rheumatic Diseases, vol. 20, no. 9, pp. 1105–1119, 2017, doi: https://doi.org/10.1111/1756-
185X.12843. 
 

48. Y. Y. Leung, J. C.-H. Li, and J. Thumboo, “Domains rated as important by patients with hand 
osteoarthritis,” International Journal of Rheumatic Diseases, vol. 22, no. 11, pp. 2045–2051, 2019, 
doi: https://doi.org/10.1111/1756-185X.13709. 
 

49. F. Xie,  S.-C. Li, K.-Y. Fong, N.-N. Lo, S.-J. Yeo, K.-Y. Yang, and J. Thumboo “What health 
domains and items are important to patients with knee osteoarthritis? A focus group study in a 
multiethnic urban Asian population,” Osteoarthritis Cartilage, vol. 14, no. 3, pp. 224–230, Mar. 
2006, doi: 10.1016/j.joca.2005.09.009. 

 

50. T. T. H. Nguyen, T. X. Nguyen, T. Pham, C. T. Nguyen, G. T. Vu, L. H. Nguyen, B. X. Tran, H. 
T. T. Vu, C. A. Latkin, C. S. Ho, and R. C. Ho, “Establishing activity centers for elderly people 
in metropolitan areas of Vietnam: preference and willingness-to-pay,” J Multidiscip Healthc, vol. 
12, pp. 795–802, 2019, doi: 10.2147/JMDH.S193821. 
 

51. L. V. Hoi, P. Thang, and L. Lindholm, “Elderly care in daily living in rural Vietnam: Need and its 
socioeconomic determinants,” BMC Geriatrics, vol. 11, no. 1, p. 81, Dec. 2011, doi: 
10.1186/1471-2318-11-81. 
 

52. T. T. M. Oanh, “The Role of Government in ‘Active Ageing’ in Vietnam,” p. 18. 
 

53. A. Kiet, “Vietnam to provide health insurance for all senior citizens in 2021.” 
http://hanoitimes.vn/vietnam-to-provide-health-insurance-for-all-senior-citizens-in-2021-
315925.html (accessed Jun. 10, 2021). 
 

54. V. M. Hoang and H. Y. Duong, “Health and health care for older people in Vietnam,” Healthy 

Aging Research, vol. 7, no. 15, Dec. 2018, doi: 10.12715/har.2018.7.15. 
 

55. World Health Organization, “Health financing in Viet Nam.” 
https://www.who.int/vietnam/health-topics/health-financing (accessed Jun. 10, 2021). 
 

56. L. Pham, “Ageing in Vietnam: Older persons to account for 20.4% by 2050,” hanoitimes.vn. 
http://hanoitimes.vn/ageing-in-vietnam-older-persons-to-account-for-204-by-2050-314914.html 
(accessed May 29, 2021). 
 

57. HelpAge Global Network “Aging Population in Vietnam,” https://ageingasia.org/ageing-
population-
vietnam/#:~:text=The%20number%20of%20older%20people%3A%20Vietnam%20is%20one%2
0of%20the,almost%206%25%20of%20the%20population (accessed December 17, 2020). 



 

 

33 

  

 
58. World Health Organization, “Ageing and health.” 

 
59. T. T. Nguyen and M. Trevisan, “Vietnam a country in transition: health challenges,” BMJNPH, 

vol. 3, no. 1, pp. 60–66, Jun. 2020, doi: 10.1136/bmjnph-2020-000069. 
 

60. T. V. Nguyen, “Osteoarthritis in southeast Asia,” International Journal of Clinical Rheumatology, 
vol. 9, no. 5, pp. 405–408, Oct. 2014, doi: 10.2217/ijr.14.42. 
 

61. Q. B. Tran, Christopher Leigh Blizzard corresponding author K. N. Luong, N. L. V. Truong, B. Q. 
Tran, P. Otahal, S. Gall, M. R. Nelson, T. B. Au, S. T. Ha, H. N. Phung, M. H. Tran, M. Callisaya, 
and V. Srikanth, “Risk factors for Non-Communicable Diseases among adults in Vietnam: Findings 
from the Vietnam STEPS Survey 2015,” Journal of Global Health Science, vol. 2, no. 1, May 2020, 
doi: 10.35500/jghs.2020.2.e7. 
 

62. “HDĐT-Cơ-Xương-Khớp.pdf.” Accessed: Jun. 06, 2021. [Online]. Available: https://kcb.vn/wp-
content/uploads/2016/06/HD%C4%90T-C%C6%A1-X%C6%B0%C6%A1ng-
Kh%E1%BB%9Bp.pdf 
 

63. V. Minh, N. Yen, P. Thi, and K. Thoa, “Medicinal plants used by the Hre community in the Ba to 
district of central Vietnam,” vol. 2, Jan. 2014. 
 

64. L. Ung, H.-L. Lay, M.-C. Wu, and T.-D. Nguyen, “International Journal of Botany Studies 
Medicinal botanicals in the osteoarthritis treatment and management in traditional Vietnamese 
medicine,” May 2019. 
 

65. X. C. Dau, T. N. Nguyen, M. H. Tran, and H. N. Nguyen, “In vivo Anti-inflammatory and Anti-
osteoarthritis Effects of a Vietnamese Traditional Remedy, KNC, in Animal Models,” CACB-V1, 
pp. 93–105, Feb. 2021, doi: 10.9734/bpi/cacb/v1/7361D. 
 

66. Ministry of Health, “Quyết định 5013/QĐ-BYT 2020 chẩn đoán và điều trị bệnh theo y học cổ 
truyền.” https://thuvienphapluat.vn/van-ban/The-thao-Y-te/Quyet-dinh-5013-QD-BYT-2020-
chan-doan-va-dieu-tri-benh-theo-y-hoc-co-truyen-458502.aspx (accessed Jun. 06, 2021). 
 

67. Global Watch. “Vietnam Insights: The Right to Health and Access to Universal Health Coverage 
for Older People.” Accessed December 17, 2020. http://globalagewatch.org/silo/files/vietnam-
insights-the-right-to-health-and-access-to-universal-health-coverage-for-older-people.pdf 
 

68. D. B. Duong, H. V. Minh, L. H. Ngo, and A. L. Ellner, “Readiness, Availability and Utilization of 
Rural Vietnamese Health Facilities for Community Based Primary Care of Non-communicable 
Diseases: A CrossSectional Survey of 3 Provinces in Northern Vietnam,” Int J Health Policy 

Manag, vol. 8, no. 3, pp. 150–157, Nov. 2018, doi: 10.15171/ijhpm.2018.104. 
 

69. J. Y. Kim, “D. I. Kim, H. Y. Park, Y. Pak, P. N. H. Tran, T. T. Thai, and M. T. T. Thuy, and D. V. 
Dung, Unmet Healthcare Needs and Associated Factors in Rural and Suburban Vietnam: A Cross-
Sectional Study,” Int J Environ Res Public Health, vol. 17, no. 17, Sep. 2020, doi: 
10.3390/ijerph17176320. 
 

70. H.-Y. Lee, J. Oh, V. M. Hoang, J. R. Moon, and S. V. Subramanian, “Use of high-level health 



 

 

34 

  

facilities and catastrophic expenditure in Vietnam: can health insurance moderate this 
relationship?,” BMC Health Services Research, vol. 19, no. 1, p. 318, May 2019, doi: 
10.1186/s12913-019-4115-0. 
 

71. United Nations Population Fund, “The ageing population in Viet Nam: Current status, prognosis, 
and possible policy responses,” UNFPA Vietnam, Dec. 23, 2015. 
https://vietnam.unfpa.org/en/publications/ageing-population-viet-nam-current-status-prognosis-
and-possible-policy-responses (accessed Jun. 11, 2021). 
 

72. N. V. Chuong, D. C. Pho, N. T. T. Thuy, D. T. Nguyen, N. T. Luan, L. H. Minh, L. T. Khai, N. T. 
Linh, and N. T. Kien “Pain incidence, assessment, and management in Vietnam: a cross-sectional 
study of 12,136 respondents,” JPR, vol. 12, pp. 769–777, Feb. 2019, doi: 10.2147/JPR.S184713. 
 

73. “[Video] Các tiến bộ chính trong Thấp khớp học 20 năm đầu thế kỷ 21 và ứng dụng vào thực tế 
Việt Nam – PGS. TS Lê Anh Thư | Hội Thấp khớp học TP.HCM.” 
https://hoithapkhophoctphcm.com/video-cac-tien-bo-chinh-trong-thap-khop-hoc-20-nam-dau-the-
ky-21-va-ung-dung-vao-thuc-te-viet-nam-pgs-ts-le-anh-thu/ (accessed Jun. 06, 2021). 
 

74. T. Mackey, H. Bekki, T. Matsuzaki, and H. Mizushima, “Examining the Potential of Blockchain 
Technology to Meet the Needs of 21st-Century Japanese Health Care: Viewpoint on Use Cases and 
Policy,” Journal of Medical Internet Research, vol. 22, no. 1, p. e13649, Jan. 2020, doi: 
10.2196/13649. 
 

75. H. Nomura and T. Nakayama, “The Japanese healthcare system,” BMJ, vol. 331, no. 7518, pp. 
648–649, Sep. 2005, doi: 10.1136/bmj.331.7518.648. 
 

76.  H. Sakamoto, M. Rahman, S. Nomura, E. Okamoto, S. Koike, H. Yasunaga, N. Kawakami, H. 
Hashimoto, N.Kondo, S.K. Abe,  M. Palmer, and C. Ghaznavi, Japan health system review. World 
Health Organization. Regional Office for South-East Asia, 2018. Accessed: Jun. 11, 2021. [Online]. 
Available: https://apps.who.int/iris/handle/10665/259941. 
 

77. Y. Nagaya and A. Alipio, “Health Care for Elderly People in Rural Japan: Review of Issues and 
Analysis,” Journal of Nursing & Care, vol. 6, no. 6, pp. 1–7, 2017, doi: 10.4172/2167-
1168.1000439. 
 

78. M. Aoki, “Nursing care workers hard to find but in demand in aging Japan | The Japan Times.” 
https://www.japantimes.co.jp/news/2016/06/27/reference/nursing-care-workers-hard-to-find-but-
in-demand-in-aging-japan/ (accessed Jun. 11, 2021). 
 

79. H. Nomura and T. Nakayama, “The Japanese healthcare system,” BMJ, vol. 331, no. 7518, pp. 
648–649, Sep. 2005, doi: 10.1136/bmj.331.7518.648. 
 

80. Japan Health Policy NOW, “The New Orange Plan.” Accessed December 17, 2020. 
http://japanhpn.org/en/1-
2/#:~:text=The%20New%20Orange%20Plan%20is,environments%20as%20long%20as%20possi
ble. 
 

81. T. Akune, S. Muraki, H. Oka, S. Tanaka, H. Kawaguchi, F. Tokimura, H. Yoshida, T. Suzuki, K. 
Nakamura, and  N. Yoshimura, “Incidence of certified need of care in the long-term care insurance 
system and its risk factors in the elderly of Japanese population-based cohorts: The ROAD study,” 



 

 

35 

  

Geriatrics & Gerontology International, vol. 14, no. 3, pp. 695–701, 2014, doi: 
https://doi.org/10.1111/ggi.12155. 
 

82. T. E. McAlindon and F. Berenbaum, “Current Status of and Prospects for Osteoarthritis 
Treatment,” p. 6. 
 

83. J. Bedson and P. R. Croft, “The discordance between clinical and radiographic knee osteoarthritis: 
A systematic search and summary of the literature,” BMC Musculoskeletal Disorders, vol. 9, no. 
1, p. 116, Sep. 2008, doi: 10.1186/1471-2474-9-116. 
 

84. N. Aimi Asyrani Zamri, S. Harith, N. A. Mohd Yusoff, N. Mat Hassan, and Y. Q. Ong, “Prevalence, 
Risk Factors and Primary Prevention of Osteoarthritis in Asia: A Scoping Review,” EHJ, Jul. 2019, 
doi: 10.18502/ehj.v5i1.1196. 
 

85. D. J. Hunter, Y. Zhang, M. C. Nevitt, L. Xu, J. Niu, L.-Y. Lui, W. Yu, P. Aliabadi, and D. T. Felson, 
“Chopstick arthropathy: the Beijing Osteoarthritis Study,” Arthritis Rheum, vol. 50, no. 5, pp. 
1495–1500, May 2004, doi: 10.1002/art.20145. 
 

86. G. Musumeci, F. C. Aiello, M. A. Szychlinska, M. Di Rosa, P. Castrogiovanni, and A. Mobasheri, 
“Osteoarthritis in the XXIst Century: Risk Factors and Behaviours that Influence Disease Onset 
and Progression,” Int J Mol Sci, vol. 16, no. 3, pp. 6093–6112, Mar. 2015, doi: 
10.3390/ijms16036093. 
 

87. B. Heidari, “Knee osteoarthritis prevalence, risk factors, pathogenesis and features: Part I,” Caspian 

J Intern Med, vol. 2, no. 2, pp. 205–212, 2011. 
 

88. D. T. Felson and Y. Zhang, “Smoking and osteoarthritis: a review of the evidence and its 
implications,” Osteoarthritis Cartilage, vol. 23, no. 3, pp. 331–333, Mar. 2015, doi: 
10.1016/j.joca.2014.11.022. 
 

89. K. Kondo, S. Ohfuji, W. Fukushima, S. Takahashi, H. Miura, S. Takasugi, Y. Iwamoto, and Y. 
Hirota, “Association between Dietary Habits and Knee Osteoarthritis in Japanese Older Adults: A 
Cross-Sectional Study,” vol. 2, no. 1, p. 6, 2013. 
 

90. M. Guillán-Fresco, E. Franco-Trepat, A. Alonso-Pérez, A. Jorge-Mora, M. López-Fagúndez, A. 
Pazos-Pérez, O. Gualillo, R. Gómez, “Caffeine, a Risk Factor for Osteoarthritis and Longitudinal 
Bone Growth Inhibition,” J Clin Med, vol. 9, no. 4, Apr. 2020, doi: 10.3390/jcm9041163. 
 

91. D. Uritani, A. Ikeda, T. Shironoki, K. Matsubata, Y. Mutsura, T. Fujii, and K. Ikeda, “Perceptions, 
beliefs, and needs of Japanese people with knee osteoarthritis during conservative care: A 
qualitative study,” Rheumatology Reports, vol.3, no.3, May 2021. doi: 10.21203/rs.3.rs-558422/v1. 
 

92. H. T. T. Vu, H. T. Mai, H. T.T. Nguyen, T. T. H. Nguyen, T. X. Nguyen, T. N. Nguyen, T. Pham, 
L.T. M. Nguyen, G.T. Vu, H. Q. Pham, H. T. Phan, B. X. Tran, C. A. Latkin, C. S. H. Ho, R. C. 
M. Ho, and A. T. Nguyen,  “Older Patient Satisfaction with Chronic Pain Management in the 
National Geriatric Hospital in Vietnam,” PPA, vol. 14, pp. 1801–1809, Oct. 2020, doi: 
10.2147/PPA.S265873. 
 

93. M. Claramita, M. D. F. Nugraheni, J. van Dalen, and C. van der Vleuten, “Doctor–patient 
communication in Southeast Asia: a different culture?,” Adv Health Sci Educ Theory Pract, vol. 



 

 

36 

  

18, no. 1, pp. 15–31, 2013, doi: 10.1007/s10459-012-9352-5. 
 

94. L.-M. Chen, C. Miaskowski, M. Dodd, and S. Pantilat, “Concepts Within the Chinese Culture That 
Influence the Cancer Pain Experience,” Cancer Nursing, vol. 31, no. 2, pp. 103–108, Mar. 2008, 
doi: 10.1097/01.NCC.0000305702.07035.4d. 
 

95. S. S. Yeap, A. Tanavalee, E. C. Perez, M. P. Tan, B. H. M. Reyes, J. K. Lee, M. Y. Norhamdan, E. 
S. Vista, W. S. Chan, S. B. Cong, P. T. T. Tam, J.-M. Kaufman, J.-Y. Reginster, N. Veronese, and 
E. Penserga, “2019 revised algorithm for the management of knee osteoarthritis: the Southeast 
Asian viewpoint,” Aging Clin Exp Res, vol. 33, no. 5, pp. 1149–1156, May 2021, doi: 
10.1007/s40520-021-01834-x. 
 

96. Ministry of Justice, Vietnam. “The Law on the Elderly.” Pub. L. No. 39/2009/QH12, 14 (2010). 
 

97. S. Tiraphat, D. Buntup, M. Munisamy, T. H. Nguyen, M. Yuasa, M. N. Aung, and A. H. Myint A. 
Age-Friendly Environments in ASEAN Plus Three: Case Studies from Japan, Malaysia, Myanmar, 
Vietnam, and Thailand. Int J Environ Res Public Health. 2020 Jun 23;17(12):4523. doi: 
10.3390/ijerph17124523. PMID: 32586034; PMCID: PMC7344715. 
 

98. L. Chen, L. Zhang, and X. Xu, “Review of evolution of the public long-term care insurance (LTCI) 
system in different countries: influence and challenge,” BMC Health Services Research, vol. 20, 
no. 1, p. 1057, Nov. 2020, doi: 10.1186/s12913-020-05878-z. 
 

99. J. C. Rhee, N. Done, and G. F. Anderson, “Considering long-term care insurance for middle-income 
countries: comparing South Korea with Japan and Germany,” Health Policy, vol. 119, no. 10, pp. 
1319–1329, Oct. 2015, doi: 10.1016/j.healthpol.2015.06.001. 
 
100. “Quyết định 1579/QĐ-TTg 2020 Chương trình Chăm sóc sức khỏe người cao tuổi đến 2030.” 
 
 

  



 

 

37 

  

Supplementary Materials 

 

Table 1: OA prevalence and associated factors in Southeast and East Asian countries. Up to three most 
recent epidemiological studies on OA prevalence were included; up to four most recent epidemiological 
studies or case reports of characteristics of OA patients were included. Different forms of OA, assessed 
with different methods, were included. PubMed search using the search strategy described in Methods 

yielded no findings on OA prevalence and associated factors for the following countries: Brunei, Burma 
(Myanmar), Cambodia, Timor-Leste, Laos in the Southeast Asian region; and Macau and North Korea in 

the East Asian region. 

Southeast Asia 

Study & 

type of 

study 

Study 

location 

Participant 

characteristics 

Type of 

OA  

Diagnostic 

criteria 

OA 

prevalence 

OA-

associated 

risk factors 

(protective 

factors) 

Kasjmir, 
Nasution, 
and Daud 
2009 [9], 
case-

control 

Indonesia n=127 knee 
OA cases (75% 
female), mean 
age=60; 
 
n=102 control 
(68% female), 
mean age=50 

Knee OA ACR 
criteria 

 Advanced 
age, history 
of obesity 
or being 
overweight, 
kneeling 
activity, 
knee trauma 
and longer 
interval 
between 
trauma and 
OA onset.  
(Protective: 
current and 
past 
smoking) 
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Table 1: continued 

 

  

Study & type 

of study 
Study 

location 
Participant 

characteristics 
Type of 

OA  
Diagnostic 

criteria 
OA 

prevalence 
OA-

associated 

risk 

factors 

(protective 

factors) 

Destiani, 
Fatimah, and 
Dewi 2017 
[10], cross-

sectional 

Indonesia n=47 knee OA 
cases  

Knee 
OA 

Patients from  
Rheumatology 
Outpatient 
Clinic 

 advanced 
age, female 
sex, lower 
educational 
level, 
occupation 
in public 
services, 
passive 
smoking, 
high BMI, 
history of 
repetitive 
use of the 
knee (in 
pushing or 
lifting 
heavy 
objects, 
standing or 
walking for 
≥ 2 hours, 
climbing 
stairs ≥ 2 
times, and 
squatting 
for ≥ 2 
hours or 
regularly), 
and family 
history of 
OA 
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Table 1: continued 

Study & 

type of 

study 

Study 

location 
Participant 

characteristics 
Type of 

OA  
Diagnostic 

criteria 
OA 

prevalence 
OA-

associated 

risk factors 

(protective 

factors) 
I. W. 
Ahmad et 
al., 2018 
[41], 
cross-

sectional 

Indonesia n=35 knee OA 
cases (83% 
female), mean 
age=59 

Knee OA Patients from 
Outpatients 
Clinic of 
Rheumatology, 
Internal 
Disease and 
Outpatients 
clinic. 
Kellgren-
Lawrence 
grading and 
Leodesne 
severity index 
for severity 
classification. 

 Advanced 
age, female 
sex, and high 
BMI 

Mat et al., 
2019 [12], 
cross-

sectional 

Malaysia n=1,226 (57% 
female) aged 
≥55 (mean 
age=69);  

Ethnicities 
Chinese 34%, 
Malay 33%, 
Indian 33% 

Knee OA Self-reported 
knee pain and 
OA-related 
symptoms 
(pain, achinig, 
stiffness) 

33.3% 
(crude) and 
30.8% 
(weighted) 

female sex, 
lower 
educational 
level, 
comorbidities, 
obesity, 
certain 
occupations 
(not working 
or housewife, 
service or 
sales, and 
plant and 
machine 
operators), 
and Malay 
ethnicity 
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Table 1: continued 

Study & 

type of 

study 

Study 

location 
Participant 

characteristic

s 

Type of 

OA  
Diagnostic 

criteria 
OA 

prevalenc

e 

OA-

associated 

risk factors 

(protective 

factors) 
Racaza et al. 
2012 [13], 
cross-

sectional 

Philippine
s 

n=859 OA 
cases (63% 
female), mean 
age=63 

Primary 
OA 

Patients 
from 2 
arthritis 
clinics, 
perviously 
diagnosed 
using the 
ACR 
criteria, or 
pain with 
radiographi
c OA ( 
Kellgren-
Lawrence 
grade ≥2) 

Knee OA 
(62.5%) > 
2 joint 
areas 
(14.3%) 
and ≥ 3 
joint areas 
(13.5%) > 
spine 
(5.2%) > 
hand 
(4.5%) > 
hip OA 
(2.9%) 

advanced 
age, female 
sex, obesity 
or excess 
weight, 
metabolic 
syndrome, 
lower SES, 
and no 
smoking or 
alcohol 
consumptio
n 

Y.-Y. Leung 
et al. 2015 
[15], 
retrospectiv

e cohort 

study (mean 
follow up 
time=14.5 
years) using 
data from the 
population-
based 
prospective 
cohort 
Singapore 
Chinese 
Health Study 
(SCHS)    

Singapore n=52,780 
(55% female) 
aged 45-74 

Total knee 
replacemen
t (TKR) 
due to 
severe knee 
OA 

First total 
knee 
replacement 
(TKR) due 
to severe 
OA, 
identified 
from 
national 
hospital 
discharge 
databases 

1649 
(3.1%) 
cases of 
incident 
TKR due 
to severe 
OA 

Increased 
risk of 
incident 
TKR due to 
severe knee 
OA per BMI 
unit in lower 
BMI range 
(< 27kg/m2) 
greater than 
that in the 
higher BMI 
range 
(>27kg/m2) 
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Table 1: continued 

Study & 

type of study 
Study 

location 
Participant 

characteristics 
Type of 

OA  
Diagnostic 

criteria 
OA 

prevalence 
OA-

associated 

risk factors 

(protective 

factors) 
Leung et al, 
2014 [14],  
retrospective 

cohort (mean 
follow up 
time=14.5 
years) using 
data from the 
population-
based 
prospective 
cohort 
Singapore 
Chinese 
Health Study 
(SCHS)    

Singapore n=63,129 
(56% female) 
aged 45-74 

TKR due to 
severe knee 
OA 

First total 
knee 
replacement 
(TKR) due 
to severe 
OA, 
identified 
from 
national 
hospital 
discharge 
databases 

1,973 
(3.1%) 
cases of 
inciddent 
TKR due 
to severe 
OA 

(Protective: 
currrent and 
past 
smoking) 

Teng et al. 
2017 [17], 
retrospective 

cohort (mean 
follow-up 
time=9.7 
years)  using 
data from the 
population-
based 
prospective 
cohort 
Singapore 
Chinese 
Health Study 
(SCHS)    

Singapore n=51,858 
(57% female)  
aged 45-74 

TKR due to 
severe knee 
OA 

First total 
knee 
replacement 
(TKR) due 
to severe 
OA, 
identified 
from 
hospital 
discharge 
databases 

1,435 
(2.8%) 
cases of 
incident 
TKR due 
to severe 
OA 

Increased 
risk of 
incident 
TKR due to 
severe OA 
in women 
with gout, 
with a 
stronger 
association 
in leaner 
women.  
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Table 1: continued 

Study & type of 

study 
Study 

location 
Participant 

characteristic

s 

Type 

of 

OA  

Diagnostic 

criteria 
OA 

prevalence 
OA-

associated 

risk factors 

(protective 

factors) 
Y.-Y. Leung et 
al. 2019 [16],  
retrospective 

cohort (mean 
follow-up time= 
years)  using 
data from the 
population-based 
prospective 
cohort Singapore 
Chinese Health 
Study (SCHS)    

Singapor
e 

n=35,191 
(100% 
female) aged 
45-74 

TKR 
due 
to 
sever
e 
knee 
OA 

First total 
knee 
replacement 
(TKR) due 
to severe 
OA, 
identified 
from 
hospital 
discharge 
databases 

1,645 (4.7%)  
cases of 
incident 
TKR due to 
severe OA 

Increased risk 
of incident 
TKR due to 
severe OA in 
women with 
higher parity 
(stronger 
association in 
leaner 
women), 
earlier age of 
menarche, 
and having 
used oral 
contraceptive
s. 

Kuptniratsaikul 
et al. 2002 [18], 
cross-sectional 

Thailand n=392 (78% 
female) aged 
>60 (mean 
age=68) with 
knee pain, 
from an urban 
area 

Knee 
OA 

History of 
knee pain, 
confirmed 
with 
radiographic 
OA ( 
Kellgren-
Lawrence 
grade ≥2) 

Radiographic
: 34.5%  of 
392 study 
participants  
who reported 
knee pain 

Symptomatic
: 45.6% (623 
out of 1,366 
older adults 
reported 
knee pain) 

Advanced age 
and female 
sex. 

Tangtrakulwanic
h et al. 2007 
[19], cross-

sectional 

Thailand n= 576 (50% 
female) aged 
≥40 from 
Songhkla, 
southern 
Thailand 

Knee 
OA 

Radiohraphi
c (Kellgren-
Lawrence) 

 Habitual 
squatting and 
lotus/side-
knee bending 
positions 
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Table 1: continued 

Study & type 

of study 
Study 

locatio

n 

Participant 

characteristi

cs 

Type of OA  Diagnostic 

criteria 
OA 

prevalence 
OA-

associated 

risk 

factors 

(protective 

factors) 
Tangtrakulwani
ch & Suwanno 
2012 [20], 
cross-sectional 

Thailan
d 

n=576 (50% 
female) aged 
≥40 from 
Songhkla, 
southern 
Thailand 

Patellofemor
al OA 

Radiographi
c OA (grade 
0-3, with 
grade ≥1 
indicating 
OA) 

37.9% 
(79.6% of 
people with 
radiographi
c OA 
reported 
knee pain) 

Advanced 
age and 
higher 
BMI 

Chokkhanchitch
ai et al. 2010 
[21], cross-

sectional 

Thailan
d 

n=303 (153 
Buddhists, 
150 Muslims) 
aged ≥50 
from 2 
subdistricts of  
Phranakhon 
Sri Ayutthaya 

Knee OA Knee pain 
symptoms 
for at least 1 
month 

Radiohraphi
c (Kellgren-
Lawrence 
grade ≥2) 

Symptomati
c (knee pain 
symptoms + 
ROA)  

Knee pain: 
49.2% 

Radiograph
ic OA: 
78.2% 

Symptomati
c OA: 
42.6% 

Knee pain 
and 
radiographi
c knee OA 
(separately
) 
associated 
with 
Buddhist 
religious 
practice 

Ho-Pham et al. 
2014 [22], 
cross-sectional 

Vietna
m 

n= 658 (74% 
female) aged 
≥40 (mean 
age=56) in 
urban Ho Chi 
Minh City 

Knee OA Radiographi
c OA ( 
Kellgren-
Lawrence 
grade ≥2) 

Knee pain 
symptoms 
(KNEST 
questionnair
e, ACR 
criteria) 

Radiograph
ic OA: 
34.2% 
(35.3% in 
women, 
31.2% in 
men) 

Self-
reported 
knee pain: 
62% in 
women, 
35% in men 

Advanced 
age, higher 
BMI, and 
self-
reported 
pain.  
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Table 1: continued 

Study & type 

of study 
Study 

location 
Participant 

characteristics 
Type 

of OA  
Diagnostic 

criteria 
OA 

prevalence 
OA-associated 

risk factors 

(protective 

factors) 
Hoa et al. 
2003 [23], 
cross-

sectional 

Vietnam n=2,119 (54% 
female) aged 
≥16 (mean 
age=40) in 
urban Ha Noi 
City 

Knee 
and 
hip 
OA 

ACR 
criteria 

OA: 4.1% of 
adolescents 
and adults 
aged 16+ 
from an 
urban area. 
Of the OA 
cases, 
-Knee OA: 
60% (78% in 
women) 
-Hip OA: 
3.4% 
 

Musculoskeletal 
pain associated 
with advanced 
age. Knee OA 
associated with 
female sex 

Mwangi et al. 
2015 [24], 
cross-

sectional 

 n=1,145 (58% 
female) aged ≥ 
60 in rural 
FilaBavi 

OA Self-report 
of 
diagnosed 
OA 

Arthritis/OA: 
35% of an 
elderly 
population 
(23% in men, 
41% in 
women,) 
aged ≥60  
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Table 1: continued 

East Asia 

Study & 

type of study 
Study 

location 
Participant 

characteristics 
Type 

of 

OA  

Diagnostic 

criteria 
OA 

prevalence 
OA-associated 

risk factors 

(protective 

factors) 
Jiang et al. 
2012 [25], 
cross-

sectional  

China n=1,196 aged 
40-84 (mean 
age=63) in 
urban and rural 
areas 

Knee 
OA 

Radiographic 
OA ( 
Kellgren-
Lawrence 
grade ≥2)  

Symptomatic 
OA 
(radiographic 
OA + 1 
month of 
knee pain) 

Radiographic 
OA: 57%  

Symptomatic 
OA: 16.05%  

Radiographic 
and 
symptomatic 
OA associated 
with female sex 
and advanced 
age. 

Symptomatic 
OA associated 
with advanced 
age, female sex, 
higher BMI, 
physical work 
in urban 
subjects; age, 
BMI, and 
smoking habits 
in rural subjects 
(Protective: 
current & past 
smoking) 
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Table 1: continued 

Study & 

type of 

study 

Study 

locatio

n 

Participant 

characteristic

s 

Type 

of OA  
Diagnostic 

criteria 
OA 

prevalence 
OA-

associated 

risk factors 

(protective 

factors) 
Tian et al. 
2014 [26], 
cross-

sectional 

China n=3,859 (47% 
female) aged 
≥18 (mean 
age=46) in 
Beijing 

Lumba
r OA 

Symptomatic 
OA: clinical 
symptoms 
(pain/numbness
), physical 
examinations, 
imaging 
(radiography, 
computed 
tomography, 
and/or magnetic 
resonance 
imaging) 

Adjusted 
prevalence: 
7.44% (7.7% 
in urban, 10% 
in 
suburban,9.4
% in rural 
areas) 

84% of OA 
cases had 
back pain.  

Female sex, 
advanced age, 
lower 
educational 
level, lowest 
monthly 
income, 
physical labor, 
and the 
insurance of 
new rural 
cooperative 
medical 
services, 
higher BMI, 
work posture 
(frequent 
stooping, 
maintaining 
posture for 1-
1.9 hours/day, 
and vibration), 
transportation 
(bicycle), and 
having <7 
hours of sleep 
a day    

Tang et al. 
2016 [27], 
cross-

sectional 
using data 
from the 
2011-2012 
China 
Health and 
Retirement 
Longitudina
l Study 

China n= 17,128 
(51% female) 
aged ≥45 
(mean 
age=60) 

Knee 
OA 

Symptomatic 
OA: self-
reported pain 
symptoms and 
self-reported 
doctor-
diagnoses 
arthritis 

8.1% Female sex, 
advanced age, 
living in rural 
or 
underdevelope
d areas, living 
in South-West 
and North-
West regions, 
lower 
educational 
level 
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Table 1: continued 

Study & type of study Study 

locatio

n 

Participant 

characteristi

cs 

Typ

e of 

OA  

Diagnostic 

criteria 
OA 

prevalenc

e 

OA-

associated 

risk factors 

(protective 

factors) 
Meng et al., 2020 [28], 
cross-sectional 

China n=2,746 
(100% 
female) aged 
50-83 (mean 
age=60) in 
Hunan 

Kne
e 
OA 

ACR 
criteria 

13.4% Abortion, 
advanced 
age, higher 
weight, 
higher 
educational 
level, lower 
household 
income, and 
chronic 
gastritis. 

Lau et al. 2000 [29], 
case-control 

Hong 
Kong 

n=138 hip 
OA cases 
(78% female), 
658 knee OA 
cases (75% 
female) 

n=324 
controls 

Hip 
and 
knee 
OA 

Cases were 
patients 
with 
previously 
diagnosed 
OA and 
Kellgren-
Lawrence 
grade ≥3 

 Hip and knee 
OA 
associaetd 
with joint 
injury;freque
nt stair 
climbing, 
frequent 
heavy lifiting 
at work. 

Hip OA 
associaed 
with tall 
height. 

Knee OA 
associated 
with high 
weight. 
(Protective: 
smoking) 

Kodama et al. 2016 [30], 
cross-sectional, from 
the  Research on 
Osteoarthritis/Osteoporo
sis Against Disability 
(ROAD) study 

Japan n= 1,535 
(67% female) 
aged ≥40 
(mean 
age=66) 

Han
d 
OA 

Radiographi
c OA 
(Kellgren-
Lawrence 
grade ≥2) 

89.9% in 
men, 
92.3% in 
women 

Advanced 
age, high 
BMI,   
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Table 1: continued 

Study & type of study Study 

locatio

n 

Participant 

characteristi

cs 

Type 

of 

OA  

Diagnostic 

criteria 
OA 

prevalence 
OA-

associated 

risk 

factors 

(protective 

factors) 
Iidaka et al. 2016 [31], 
cross-sectional,  cross-

sectional, from the  
Research on 
Osteoarthritis/Osteopor
osis Against Disability 
(ROAD) study 

Japan n=2,975 
(65% female) 
aged 23-94 
(mean 
age=70.2) 

Hip 
OA 

Radiographi
c OA 
(Kellgren-
Lawrence 
grade ≥2, 
severe 
radiographic 
OA if KL 
grade ≥3) 

Sympotamat
ic OA: hip 
pain with 
radiographic 
OA 

Radipgraph
ic OA: 
15.7% 
(18.2% in 
men, 14.3% 
in women) 

Severe 
radipgraphi
c OA: 
1.34% in 
men, 2.54% 
in women 

Symptomat
ic OA: 
0.75% ( 
0.29 in 
men, 0.99% 
in women) 

Radiograph
ic hip OA 
associated 
with 
residence in 
coastal 
area, male 
sex,  and 
high BMI. 
Severe 
radiographi
c OA 
associated 
with female 
sex. 

Oya et al. 2018 [32], 
cross-sectional 

Japan n=354 (63% 
female) aged 
≥40 (mean 
age=67) from 
same village 

Elbo
w 
OA 

Radiographi
c OA 
(Kellgren-
Lawrence 
grade ≥2) 

Symptomati
c OA 
(Radiograph
ic OA with 
Patient-
Rated 
Elbow 
Evaluation 
(PREE) 
score > 0)  

Radipgraph
ic OA: 
52.3% 

Symptomat
ic OA: 
22.6% 

Advanced 
age, male 
sex, history 
of elbow 
trauma 

 

  



 

 

49 

  

Table 1: continued 

Study & type of 

study 
Study 

location 
Participant 

characteristics 
Type 

of 

OA  

Diagnostic 

criteria 
OA 

prevalence 
OA-

associated 

risk factors 

(protective 

factors) 
Kojima et al. 2017 
[33], prospective 

cohort with four-
year follow-up 
2008-2012 

Japan n=867 (100% 
female) aged 
75-85 

Knee 
OA 

Self-reported 
doctor-
diagnosed 
OA  

 Incident OA 
associated 
with 
insufficient 
soy/soy  
product 
consumption, 
slow walking 
speed, low 
serum 
albumin at 
baseline. 

Takiguchi et al., 
2019 [34], 
prospective cohort 
with 5-year follow-
up (2011-2016) 

Japan n=11,091 
(49% female) 
aged ≥40 
(mean age=58) 

Knee 
OA 

Symptomatic 
OA (incident 
OA defined 
with 
Kellgren-
Lawrence 
grade ≥2) 

 Incident OA 
associated 
with 
advanced age 
and higher 
BMI in both 
sexes; and 
higher 
metabolic 
equivalent 
(MET) score, 
less 
smoking, and 
lower green 
tea 
consumption 
in men; and 
alcohol 
consumption 
in women 
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Table 1: continued 

Study & 

type of 

study 

Study 

location 
Participant 

characteristi

cs 

Type 

of 

OA  

Diagnostic criteria OA 

prevalence 
OA-

associated 

risk factors 

(protective 

factors) 
Wang et al. 
2013 [35] 

Mongoli
a 

n=1,877 aged 
45+ from 
three areas in 
the 
autonomous 
region 

Waist
, 
neck, 
knee, 
hand 
OA 

Radiographic OA 
(Kellgren-Lawrence 
grade ≥2) 

Symptomatic OA 
OA (clinical 
criteria) 

Radiographi
c OA: 
62.17%  

Symptomati
c OA: 
56.17% 
(44% waist 
OA, 37% 
neck OA, 
12% knee 
OA, 7% 
hand OA) 

OA associated 
with age and 
comorbidities 
(hypertension, 
diabetes, 
atherosclerosis
). Knee and 
hand OA 
associated 
with female 
sex. Cervical 
spine OA 
associated 
with urban 
residence. 
Lumbar OA 
associated 
with rural 
residence. 

S. Lee et 
al. 2018 
[37], cross-

sectional, 
from 2013 
Korea 
National 
Health and 
Nutrition 
Examinatio
n Survey 

South 
Korea 

n= 2,280 
(57% female) 
aged ≥50 
(mean 
age=63) 

Knee 
OA 

ACR 
clinical/radiographic
al criteria 

13% Advanced age, 
female sex, 
obesity, 
hypertension, 
lower 
educational 
level, low 
frequency of 
strength 
exercise 

Hong et al. 
2020 [38], 
cross-

sectional, 
from 2010-
2013 Korea 
National 
Health and 
Nutrition 
Examinatio
n Survey 

South 
Korea 

n=12,287 
(54% female) 
aged ≥50 

Knee 
OA  

Radiographic OA 
(Kellgren-Lawrence 
grade ≥2) 

35.1% female sex, 
advanced age, 
residence in 
rural area, low 
educational 
level, low 
household 
income, and 
obesity 
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Table 1: continued 

Study & type of 

study 
Study 

location 
Participant 

characteristics 
Type 

of OA  
Diagnostic 

criteria 
OA 

prevalence 
OA-

associated 

risk factors 

(protective 

factors) 
Ah. H. Kang et 
al. 2020 [39], 
cross-sectional, 

from 2010-2012 
Korean National 
Health and 
Nutrition 
Examination 
Survey 

South 
Korea 

n=7,165 aged 
≥50 

Knee, 
hip, 
lumbar 
spine 

Radiographic 
OA 
(Kellgren-
Lawrence 
grade ≥2) 

 Radiographic 
knee OA 
associated 
with higher 
alcohol 
consumption. 
Hip and 
lumbar OA 
showed 
similar trend 
but without 
statistical 
significance. 

J. H. Park et al., 
2021 [40], cross-

sectional,  
Korean National 
Health and 
Nutrition 
Examination 
Survey 

South 
Korea 

n=11,814 
(57% female)  
aged ≥50 

Hip 
OA 

 
Radiographic 
OA 
(Kellgren-
Lawrence 
grade ≥2) 

Symptomatic 
OA: 
radiographic 
OA with hip 
pain 

Radiographic 
hip OA: 
1.1% (1.6% 
in men, 0.7% 
in women) 

Symptomatic 
OA: 0.2% 

Radiographic 
hip OA 
associated 
with 
advanced 
age, male 
sex, and knee 
pain. 
Painless hip 
OA 
associated 
with 
advanced 
age, male 
sex, and 
moderate 
physical 
activity. 
Painful hip 
OA 
associated 
with male 
sex and knee 
pain. 
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Table 1: continued 

Study & type of 

study 
Study 

location 
Participant 

characteristics 
Type 

of OA  
Diagnostic 

criteria 
OA 

prevalence 
OA-

associated 

risk factors 

(protective 

factors) 
Y.-H. Lee et al. 
2020 [36], 
retrospective 

cohort with 13-
year follow-up 
(2000-2012) 

Taiwan Rheumatoid 
arthritis (RA) 
cohort: n= 
31,813 (77% 
female), aged 
≥20 mean 
age=47 

Control (non-
RA) cohort: 
n=31,813 
(76% female) 
aged ≥20 mean 
age=48 

Knee 
OA 

ICD-9-CM 
code: 715 

 Incident OA 
associated 
with having 
rheumatoid 
arthritis, 
advanced 
age, female 
sex, 
residence in 
areas with 
low 
urbanization, 
manual 
occupation, 
and 
comorbidities 
(particularly 
hypertension 
and gout in 
rheumatoid 
arthritis 
patients) 
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Table 2: Participant characteristics in qualitative studies of the OA experience. 
Study, 

country 

Number of 

participants 

(men, 

women) 

Mean 

age 

(range) 

OA-

affected 

joint  

OA 

duration 

Most common 

educational level 

Occupation 

Xie et al., 
2006 
[49], 
Singapore 

41 (27 
women): 
20 Chinese, 
10 Malay, 
11 Indian 

64 (41-
84) 

Knee ≤1 to 5 
years 
(n=25) 
>5 years 
(n=16) 

7-10 years of 
formal education 
(n=21) 
 

Retired/homemaker 
(n=31) 

Chan & 
Chan, 
2011 
[43], 
Hong 
Kong 

20 (7 men, 
13 women) 

57 
(<40- 
>60) 

Knee ≥ 10 years 
(n=9) 
<10 years 
(n=11) 

Not reported Not reported 

Kao & 
Tsai, 
2014 
[45], 
Taiwan 

17 (3 men, 
14 women) 

49 (40-
55) 

Knee Mean=26.6 
months 
(range 3-
132 
months) 

Not reported Not reported 

Thumboo 
et al., 
2017 
[47], 
Singapore  

26 (23 
women, 3 
men) 

63 (52-
78) 

Hand  Not 
reported 

Secondary 61.5% 
(primary and 
tertiary 19.2% 
each) 

Retired 35% 
Employee 27% 
Housewife 23% 
Employer/self-
employed 12% 
Looking for job 4% 

Leung et 
al., 2019 
[48],  
Singapore  

45 (91% 
women) 

64 (51-
82) 

Hand  Not 
reported 

Secondary 81% 
(primary 14%, 
tertiary 5%) 

Retired 35.6% 
Housewife 22.2% 
Employee 22.2% 
Unemployed 11% 
Employer/Self-
employed 9% 

Ahmad et 
al., 2018 
[11], 
Malaysia 

12 (4 men, 8 
women) 

67 (53-
85) 

Knee  Not 
reported 

Not reported Not reported 

Kamsan 
et al., 
2020 
[44], 
Malaysia 

16 (3 men, 
13 women) 

73 (61-
89) 

Knee 3-5 years 
(n=3) 
>5 years 
(n=13) 

Secondary and 
college/university 
38% each (post-
secondary 
certificate 25%) 

Not reported 

Park et 
al., 2020 
[46], 
South 
Korea 

10 (all 
women) 

71 (56-
88) 

Knee <10 years 
(n=5) 
≥10 years 
(n=5) 

Not reported Not reported  

 

 




