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Objective: We aimed to report the most current data on the prevalence, incidence, and years lived with disability (YLDs) associated with osteoarthritis (OA) for the 21 countries and territories located in the Middle East and North Africa (MENA) region from 1990 to 2019 by age, sex, cause, and sociodemographic index (SDI).

Methods: Publicly available data from the Global Burden of Disease 2019 study were used to report the OA-related burden. Estimates are reported as counts and age-standardized rates, along with their corresponding 95% uncertainty intervals (UIs).

Results: In 2019, the age-standardized prevalence of OA in MENA was 5,342.8 per 100,000 (95% UI: 4,815.9–5,907.8), which is 9.3% higher than in 1990 (8.1–10.5%). Similarly, the age-standardized annual incidence of OA per 100,000 was 430.4 (382.2–481.9), demonstrating a 9.4% increase since 1990 (8.3–10.5). OA was the cause of 185.4 (92.8–370.2) age-standardized YLDs per 100,000 in 2019, which was 10% higher than in 1990 (8.7–11.4). Saudi Arabia, Kuwait, and Iran had the highest OA burden in MENA, while Yemen, Afghanistan, and Sudan had the lowest burden. In all MENA countries, OA affected more women than men, had an increasing burden with increased age, and had the highest impact on the knee, hip, and hand joints, respectively. OA was also positively associated with the SDI.

Conclusion: The burden of OA increased over 1990–2019 in the MENA region. The study emphasizes the importance of early preventative approaches in order to control any future health, economic, and quality of life crises imposed by OA in this region.
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INTRODUCTION

Osteoarthritis (OA), which is one of the most common rheumatologic diseases and the most prevalent form of arthritis, is a substantial cause of disability in older adults (1). This disease is associated with the loss and impairment of joint facet cartilage and the inflammation of the synovial spaces (2). In the advanced stages, patients require joint replacement therapy or other invasive procedures (3–5). Different biological and biomechanical risk factors have been investigated, including genetic susceptibility, aging, and excess body weight (6).

OA imposes a devastating economic burden on both the patients and the healthcare system (1, 7), with OA-related costs in the United States estimated to have reached almost 200 billion dollars a year (8). A study in different subgroups of OA patients in United Arab Emirates showed that the annual healthcare cost for each patient was about 350 dollars (9). In the “hard to treat” subgroup, which were contradicted for the conventional non-steroid anti-inflammatory drugs (NSAIDs), the medication costs and procedure costs were 1,813 and 3,005 dollars annually for each patient (9). Furthermore, the burden of OA rises as the population ages (6, 10). It has been estimated that OA accounts for around 8% of the total burden of diseases worldwide, and is more common among women (1, 11, 12). Previous research has shown that globally, the joints most commonly affected by OA are the knee, hip, and hand, with larger joints (e.g., hip and knee) causing more disability (10, 13, 14). The failure of the knee or hip joints may result in the need for joint replacement surgery, if available, which accounts for a substantial proportion of the direct health care costs associated with arthritis (15).

The Global Burden of Disease (GBD) 2017 study reported the prevalence, incidence, and years lived with disability (YLD), due to OA, at the global, regional, and national levels (10). However, estimates for important joints such as OA in the hands were not reported (10). Furthermore, there have been no recent reports focusing on the Middle East and North Africa (MENA) region. The most recent research used data from the GBD 2013 project (16) to report the overall burden of musculoskeletal disorders in the MENA region. The previous study did not include OA-specific data and is also outdated. The present study was conducted to provide the most current data on the prevalence, incidence, and YLDs associated with OA for the 21 countries and territories located in the MENA region from 1990 to 2019 by age, sex, cause, and sociodemographic index (SDI).



METHODS

GBD 2019, the latest iteration of the GBD project, estimated the burden of 369 diseases, from 1990 to 2019, for 204 countries and territories, seven super-regions and 21 regions. A summary of the GBD 2019 methodology, along with the improvements made since GBD 2017, can be found elsewhere (15). Fatal and non-fatal estimates can be obtained from https://vizhub.healthdata.org/gbd-compare/ and http://ghdx.healthdata.org/gbd-results-tool.

The study was approved by the ethics committee of Tabriz University of Medical Sciences. All methods were performed in accordance with the national guidelines and regulations.


Case Definition and Data Inputs

The Institute for Health Metrics and Evaluation (IHME) reviewed the OA estimates for the hip, knee, hand, and other sites for GBD 2019. Although OA of the spine is relatively common, the symptoms and disability related to the cervical and/or lumbar spine would already be encapsulated within the lower back and neck pain surveillance estimates (15).

The reference case definition was symptomatic OA radiologically confirmed Kellgren-Lawrence grade 2–4. Previous iterations of the GBD project only estimated OA of the hip and knee, but GBD 2019 added OA of the hand and OA in other joints. OA of the hand included any single hand joint, while OA in other joints included any joint other than those of the hand, hip, knee, or spine. Grade 2 symptomatic OA requires one defined osteophyte in the affected joint, as well as pain for at least one of the last 12 months. Grade 3–4 symptomatic OA involves osteophytes and a narrowing of the joint space in the affected joint, while grade 4 requires joint deformity and pain for at least 1 month out of the last 12. The International Classification of Diseases (ICD) 9 code for OA is 715, without individual codes for the different sites, whereas ICD-10 has codes for OA of the hip (M16), knee (M17), trapeziometacarpal joint (M18), and OA in other joints (M19) (15). Although ICD-10 provides more accurate data on the classification of OA, compared to the previous version, it only encompasses the first carpometacarpal joint. In the GBD 2019 study, hand OA refers not only to the trapeziometacarpal joint, but also to any single hand joint, as well as multiple affected joints and generalized hand OA.

The most recent systematic review for hip and knee OA was conducted in GBD 2017. The systematic review of the prevalence, incidence, and mortality used the following databases: MEDLINE, EMBASE, CINAHL, CAB Abstracts, WHO Library (WHOLIS) and OpenSIGLE. The search terms used to investigate the prevalence and incidence could be found elsewhere (15). The results of the previous systematic review were re-viewed in 2019 to add information about the prevalence and incidence of hand OA or OA in other joints. The additional information on the number of studies used in the modeling of OA can be found using the GBD Data Input Sources Tool (http://ghdx.healthdata.org/gbd-2019/data-input-sources) (15).

As in previous GBD iterations, hospital inpatient data were not included. The reason for this is that it would not be representative of the true prevalence, and the variation between countries in the proportion of true prevalent cases captured by hospital inpatient data would be likely to vary more than can be adjusted for in a single crosswalk using DisMod-MR 2.1. However, claims data were included from Taiwan (in 2016) and the USA (by state) for 2000, as well as 2010–2016. The review and systematic review identified very few sources for OA in other sites with minimal overlap in the reported site. Therefore, the only data for this model came from the US claims data. Finally, there were some differences in the number of countries with data on hip OA, knee OA, hand OA and OA in other joints; and the additional information are available from: http://ghdx.healthdata.org/gbd-2019/data-input-sources (15).



Data Processing and Disease Model

Prevalence estimates were calculated by age and sex, where possible. First, if studies reported the prevalence for broad age groups by sex (e.g., prevalence in 15–65-year-old males and females separately), and also by specific age groups, but for both sexes combined (e.g., prevalence in 15–30 year olds, then in 31–65 year olds, for males and females combined), age-specific estimates were split by sex using the reported sex ratio and bounds of uncertainty. Secondly, data which reported the prevalence of OA for both sexes, which could not be split using a within-study ratio, used Meta-Regresssion using the Bayesian, Regularized, Trimmed method (MR-BRT) to separate the data using a sex ratio derived from a meta-analysis of the existing sex-specific data for each type of OA. The female to male ratio was 1.10 (1.09–1.12) for the hip, 1.44 (1.43–1.45) for the knee, and 2.36 (2.33–2.38) for the hand. For OA in other joints, no data reported both sexes together. Where research reported estimates on OA hip and OA knee across age groups spanning 25 years or more, these were split into 5-year age groups, for each type of OA, using the prevalence age pattern estimated by DisMod-MR 2.1, a Bayesian meta-regression tool. The remaining wide age bin data for OA hand were split into 5-year age groups, using the prevalence age pattern of the USA claims data. There were no wide age bin data for OA in other joints (15). The alternative case definitions for hip OA, knee OA and hand OA were accommodated and adjusted using MR-BRT (15).

In the DisMod model, remission was set to 0, as was excess mortality, and it was assumed that there were no cases of OA before the age of 30. However, a remission rate of 0.05 was used for knee OA, to take into account knee replacement therapy. The different models, using country-level covariates, were run to estimate the incidence and prevalence of hip, knee, hand and OA in other sites (15).



Compilation of Results

Supplementary Table S1 presents the OA severity level, lay description, and disability weights (DWs). The years lived with disability (YLDs) was calculated by multiplying the prevalence in each severity category with the severity-specific DWs. There were no deaths or years of life lost (YLLs) due to OA, and so the DALYs were the same as the YLDs. Additional details about the calculation of YLDs can be found elsewhere (15). Uncertainty was propagated by combining uncertainty from multiple sources, including input data, corrections for measurement error and estimates of residual non-sampling error and by sampling 1000 draws at each computational step. The uncertainty intervals (UIs) were specified to be the 2.5th and 97.5th values of the ordered draws. Smoothing splines models were used to investigate the relationship SDI has with the OA burden for each country in the MENA region (16). The SDI scores range from 0 (less developed) to 1 (most developed), and contains the smoothed gross domestic product per capita (over the previous decade), average years of schooling for the population older than 15 years old, and the total fertility rate for those under the age of 25. The age-standardized point prevalence, incidence and YLD rates were mapped using R software (V 3.5.2).




RESULTS


Middle East and North Africa (MENA) Region

There were 24.6 million cases (95% UI 22.0–27.3 million) of OA in the Middle East and North Africa (MENA) region, with an age-standardized point prevalence of 5,342.8 per 100,000 (95% UI 4,815.9–5,907.8), which was 9.3% higher than in 1990 (95% UI 8.1–10.5%). Similarly, the percentage change in the age-standardized rate (ASR) of incidence of OA increased by 9.4% from 1990 to 2019 (95% UI 8.3–10.5), with ~2.3 million cases (95% UI 2.0 to 2.6 million) of OA in 2019, and an ASR of 430.4 (95% UI 382.2–481.9) per 100,000. In the MENA region, OA caused more than 852,000 YLDs (95% UI 425,000–1.6 million), with an ASR of 185.4 per 100,000 (92.8–370.2). The ASR increased by 10% from 1990 to 2019 (95% UI 8.7–11.4) (Table 1).


Table 1. Prevalent cases, incident cases and YLDs due to osteoarthritis in the Middle East and North Africa region in 2019 and percentage change of age-standardized rates during 1990–2019 (generated from data available from http://ghdx.healthdata.org/gbd-results-tool).
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National Level

In 2019, the number of prevalent cases of OA in the MENA countries ranged from 72,697 to 4.6 million, with the ASR prevalence ranging from 4,770.5 to 6,601.3 per 100,000 population. Saudi Arabia [6,601.3 (95% UI 5,941.5–7,358.3)], Kuwait [5,627.6 (95% UI 5,049.7–6,251.9)], and Iran [5,588.2 (95% UI 5,041.2–6,228.6)] had the three highest age-standardized prevalence of OA in the MENA region. In contrast, the countries with the lowest rates in 2019 were Yemen [4,770.5 (95% UI 4,293.7–5,293.9)], Afghanistan [4,874.1 (95% UI 4,363.9–5,431.5)], and Sudan [5,081.9 (95% UI 4555.5–5652.7)] (Supplementary Table S1). The countries with the highest estimated percentage change in the age-standardized prevalence of OA over the period 1990–2019 were Oman [14.6% (95% UI 11.3–18.1%)], Sudan [12.5% (95% UI 8.9–15.9%)], and Lebanon [10.6% (95% UI 7.4–13.9%)]. In contrast, Iraq [4.3% (95% UI 1.2–7.5%)], Palestine [4.6% (95% UI 1.5–7.7%)], and Qatar [4.8% (95% UI 1–8.1%)] had the lowest changes in the age-standardized prevalence (Supplementary Table S1). The age-standardized prevalence of OA and their changes during the study period (1990–2019) are presented in Supplementary Figures S1, S2, respectively.

In 2019, the number of incident cases of OA in the MENA region ranged from 7,927 to 393,382, while the ASR ranged from 383.5 to 504 per 100,000 population. Saudi Arabia [504 (95% UI 447.9–565.1)], Kuwait [451.6 (95% UI 400.4–505.7)], and Iran [445 (95% UI 395.5–501.9)] had the highest age-standardized incidence in 2019. In contrast, Yemen [383.5 (95% UI 340.9–430.6)], Afghanistan [391.1 (95% UI 346.1–441.8)], and Sudan [410.3 (95% UI 363.9–462.8)] had the lowest ASRs in 2019 (Supplementary Table S2). Furthermore, the age-standardized incidence of OA increased in all MENA countries over the measurement period, with Oman [14.4% (95% UI 10.9–18.2%)], Sudan [12.7% (95% UI 9.1–16.4%)], and Saudi Arabia [11.2% (95% UI 8.0–14.5%)] having the highest increases. In contrast, the lowest increases were estimated to be in Palestine [4.3% (95% UI 1.0–7.6%)], Iraq [4.4% (95% UI 1.2–7.8%)], and Qatar [6.1% (95% UI 2.3–10%)] (Supplementary Table S2). The ASRs of OA, and their changes during the period 1990–2019, are presented in Supplementary Figures S3, S4, respectively.

The YLDs due to OA in 2019 ranged from 2,505 to 159,045, while the age-standardized YLDs were between 163.7 and 233.1 per 100,000 population. The age-standardized YLD rates showed a similar pattern to the age-standardized incidence rates, with Saudi Arabia [233.1 (95% UI 118.8–457.8)], Kuwait [196.7 (95% UI 98.5–392.0)], and Iran [195.3 (95% UI 98.7–381.0)] having the highest rates. In contrast, Yemen [163.7 (95% UI 82.1–326.0)], Afghanistan [163.9 (83.1–326.4)], and Turkey [175.7 (95% UI 86.7–352.9)] had the lowest rates (Supplementary Table S3). In addition, the changes in the age-standardized YLDs were highest in Oman [15.9% (95% UI 11.9–20.1%)], Sudan [13.4% (95% UI 9.4–17.6%)], and Turkey [11.1% (95% UI 6.9–15.9%)]. In contrast, the lowest increases were seen in Qatar [4.4% (95% UI 0.3–8.2%)], Palestine [4.5% (95% UI 1.0–8.4%)], and Iraq [5.4% (95% UI 1.7–9.3%)] (Supplementary Table S3). The ASR YLDs and their changes during the period 1990–2019 are presented in Supplementary Figures S5, S6, respectively.



Age and Sex Patterns

In 2019, the total number of prevalent cases of OA was higher in females. The number of cases also increased with advancing age, for both sexes, peaking in those aged between 55 and 59 years, before decreasing again. The estimated prevalence per 100,000 population peaked in the 80–84 age group, but then reached a plateau in both sexes. However, the higher prevalence among women in the different age groups was not substantially higher than among men (Figure 1).


[image: Figure 1]
FIGURE 1. Numbers of prevalent cases and prevalence of osteoarthritis per 100,000 population in the Middle East and North Africa region, by age and sex in 2019. Dotted and dashed lines indicate 95% upper and lower uncertainty intervals, respectively (generated from data available from http://ghdx.healthdata.org/gbd-results-tool).


The total incident cases of OA in 2019 was higher among women than in men, but the difference was not substantial. The number of incident cases was highest in the 45–49 age group, and then decreased with age. The incidence rate of OA peaked in the 55–59 age group, for both sexes, and then decreased with increasing age (Supplementary Figure S7).

The total YLDs followed a similar pattern to the incidence and prevalence, that being higher YLDs for females than males, but the difference again was not substantial. Total YLDs reached their peak in the 55–59 age group, and then decreased with increased age. YLD rates also increased with age until they reached a peak in the 75–79 age group, and then slowly decreased with increasing age (Supplementary Figure S8).

The rate ratio, comparing the age-standardized YLD rates in MENA to the global rates for each age groups and sex, in 1990 and 2019, showed a generally increasing pattern. This ratio increased by 0.1 per 100,000 population, in both sexes and in almost all age groups, from 1990 to 2019, reaching almost 0.9 in men, and 0.8 in women. The only exceptions in this pattern were for age groups more than 85, which remained at 0.7 for females and 0.8 for males, and the 45–49 age group in men, which was 0.9 in both 1990 and 2019. It is important to note that the MENA to global ratio was lower than 1 in all the age groups, meaning that the overall burden of OA in MENA was lower than the global average (Figure 2).


[image: Figure 2]
FIGURE 2. Ratio of the Middle East and North Africa region to the global osteoarthritis YLD rate according to age group and sex, 1990–2019. YLD, years lived with disability (generated from data available from http://ghdx.healthdata.org/gbd-results-tool).




Affected Joints

Almost all of the joints affected by OA followed a similar pattern to the total prevalence, as their number of prevalent cases increased with age until reaching a peak in the 55–59 age group, and then decreasing with increasing age. Knee OA accounted for the most cases of OA, followed by hand OA and hip OA. The prevalence of these types of OA also increased with age. Knee OA reached its peak in the 80–84 age group, while the other types of OA continued to increase in a linear fashion (Figure 3).


[image: Figure 3]
FIGURE 3. Numbers of prevalent cases and prevalence for osteoarthritis per 100,000 population in the Middle East and North Africa region, by age and cause in 2019 (generated from data available from http://ghdx.healthdata.org/gbd-results-tool).


The total incident cases of OA increased with age, until reaching a peak in those aged between 55 and 59 years, and then decreased with age. The number of incident cases of hand OA followed this decline up to the 70–74 age group, before increasing slowly until the final age group. The most commonly involved joints, through all age groups, were the knee and hand. The incidence rates of all types of OA peaked in the 45–49 age group, and then decreased substantially (Supplementary Figure S9).

The YLD patterns for the different joints followed an identical trend to the prevalence. The peak YLD for all forms of OA was in the 55–59 age group, and then there was a substantial decline for the remaining age groups. The largest proportion of the YLDs were caused by OA of the knee and hand. The YLD rates for all OA types increased in a linear manner with age, except for knee OA, which peaked in the 75–79 age group (Supplementary Figure S10).



Association Between the OA Burden and the Socio-demographic Index (SDI)

In 2019, a positive relationship was observed between the SDI and the age-standardized YLD per 100,000 population at the national level. After a linear increase up to an SDI of 0.8, the mean ASR of the YLDs started to decrease. Saudi Arabia, Iran, Jordan, and Egypt had a higher than expected burden, while Turkey, the United Arab Emirates, and Oman had a lower than expected burden (Figure 4).


[image: Figure 4]
FIGURE 4. Age-standardized YLD rates of osteoarthritis for 21 countries and territories, by SDI in 2019; Expected values based on the Socio-demographic Index and disease rates in all locations are shown as the black line. Each point shows the observed age-standardized YLD rate for each country in 2019. YLD, years lived with disability; SDI, Socio-demographic Index (generated from data available from http://ghdx.healthdata.org/gbd-results-tool).





DISCUSSION

The present study provides the most recently estimated prevalence, incidence, and YLDs, alongside their representative age-standardized rates, for the 21 countries in the MENA region from 1990 to 2019. In 2019, the burden of OA in this region consisted of 24.6 million prevalent cases, 2.3 million incident cases, and more than 852,000 YLDs. Generally, countries with the highest prevalence (i.e., Saudi Arabia, Kuwait, and Iran), also had the highest incidence and YLD rates. Similarly, countries with the lowest prevalence (i.e., Yemen and Afghanistan) also had the lowest incidence and YLD rates.

This article delivers an in-depth national-level estimation of the OA burden by sex and age. This research also provides a proportional estimation for the individual joints affected, by age and sex in the countries that comprise the MENA region. It is important to note that the prevalence, incidence, and YLDs of OA have not previously been reported at the national-level in the MENA region, with the most recent study in this area being conducted to estimate the burden of musculoskeletal disorders using data from the 2013 GBD Study (16).

Compared to the previously published global burden of OA, a report from the GBD 2017 study (10), the age-standardized prevalence of OA increased from 4,609.8 in 2017 to 5,342.8 in 2019. In contrast, the ASR percentage decreased from 12.8 to 9.3. The age-standardized incidence also increased substantially, from 231 to 430.4, from 2017 to 2019, but their respective percentage changes decreased from 12 to 9.4%. Finally, the ASR of the YLDs increased from 144.8 to 185.4 and the percentage change dropped from 13.4 to 10% over the measurement period (10). The observed increasing prevalence, incidence, and YLDs, from 1990 to 2019, were similar to previously reported studies (10, 16). The ASR of the prevalence, incidence and YLDs are expected to continue to rise in the future, increasing the burden of OA globally and highlighting the importance of preventive measures to halt this increasing burden (10).

Although this study measures and reports the trends of OA from 1990 to 2019, the interpretation of country level data, especially in a specific year, should be done cautiously. As shown in Supplementary Table S1, Yemen, Afghanistan, and Sudan have the lowest prevalence in the region of MENA; but the data corresponding to this condition may be highly biased due to possible healthcare impairments imposed by war and governmental imbalance (17). These situations may direct most of the healthcare resources to managing more acute situations rather than chronic diseases such as OA (17). Furthermore, as most of these are considered low income countries, people with chronic conditions may not seek medical treatment for their condition until a health emergency occurs. Furthermore, the demographic data from these countries are prone to bias, as a considerable proportion of the population may have migrated to other countries, as refugees of war, and those remaining are rarely the subjects of any form of demographic study (18). A similar argument can be made for the surprisingly low age-standardized prevalence of OA in Iraq and Palestine, which might be due to lower detection rates, or a higher mortality in these countries in the condition of war. Sociodemographic differences may be another explanation for the lower prevalence of OA in the aforementioned countries. According to the 2020 population yearbook of the United Nations, urbanization, which is an indicative factor in healthcare access, was significantly lower in these countries, with rates of 23.5% in Afghanistan, 28.9% in Yemen, and 35.3% in Sudan (18). The estimated life expectancy at birth in these three countries was also lower than in other similar MENA countries. For example, in Afghanistan the life expectancy at birth for men was 45 and for women it was 44 years old. Furthermore, in these countries the majority of the population is under 40 years old, with the peak age group being 5–9 years old (except in Yemen, where it was the 0–4 age group) (18).

In 2019, the prevalence estimate of OA (per 100,000) in MENA peaked in the 80–84 age group for both sexes, but this peak was in a lower age group than that found in the previous GBD report (10). The peak in this age group may be due in part to a lower level of bone mineral density, frequent fractures, and the loss of muscular support at the joints in this age group. Furthermore, the lowered age in the peak prevalence may be explained by a more sedentary lifestyle, low levels of vitamin D, an increased prevalence of osteoporosis and of fractures, and the trend toward higher body mass index (BMI), leading to an earlier onset and OA peaking in a younger age group (19–21).

In agreement with the previous global report, in 2019 the incidence rate of OA in MENA peaked in the 55–59 age group, and decreased in a linear manner with increasing age (10). The positive relationship found between SDI and OA in previous research was also observed in the present study (10). Countries, such as Saudi Arabia and Iran, had much higher age-standardized YLDs than other MENA countries at the same SDI level. The aforementioned association was also seen in the middle to low SDI countries, such as Yemen, Sudan, Afghanistan, and Palestine. The YLDs increases were much larger at lower SDI levels than they were for higher SDI levels (22). In countries with high SDIs, a more sedentary lifestyle, a higher BMI score, and a longer life span would be expected, which can all lead to a higher OA burden. The drop in the age-standardized YLDs, as found here after an SDI score of 0.8, has also been seen worldwide (22). This trend may be indicative of better healthcare access or better healthcare quality in countries with SDIs higher than 0.8.

Previous research has found (10) the burden of OA to be higher among women than among men, which is in accordance with our findings. This higher burden can be explained by several underlying causes, including post-menopausal hormonal changes that lead to early osteopenia and osteoporosis, which also affects the biomechanical structure of the joints. Another explanation for this difference might be the generally stronger joint support in men, as they mostly have more muscle bulk and stronger ligaments. These differences can lead to more traumatic fractures and the imposition of higher joint stress in women, when compared to men (20). Women also tend to have higher BMI than men, which is one of the most important modifiable differences between the two genders. With this in mind, preventive strategies to reduce weight should be more personalized and more clearly targeted at those with high BMI (10, 23).

This study is the first to report the proportion of OA according to the joint(s) affected and by age group. This investigation showed that knee OA, with an incidence peak in the 45–49 age group, was the most common type of OA in the MENA region. Furthermore, most of the YLDs (per 100,000 population) were due to knee OA, which peaked in the 75–79 age group, and was followed by hand OA, which peaked in the 95 plus age group. Alongside the devastating burden of knee OA, the present research also highlights the need to take a more preventative approach, especially for hand OA, which does not have the end of care option of arthroplastic surgery.

Pain and disability are the most common complaints among patients with OA, and so pain management is considered to be one of the most important targets of medical therapy (24). There are multiple pain-relieving treatments suggested for OA, with the first line being non-pharmacological therapies, such as specific exercises, splinting, and thermal therapies, but the results of these treatments are mostly mixed and inconclusive (25). Although there are findings that suggest pharmacological therapy is the most promising approach to pain relief, the long-term effects and the effects of these treatments remain controversial (26). The progressive disability and aggravating pain persuades most patients to undergo joint replacement therapy (27). Arthroplasty is the end of care treatment for OA, an expensive method which can only be undertaken effectively on a limited group of joints, such as the hip and knee, but this condition still lacks a definitive cure (4). Moreover, it should be noted that in order to be successful, surgical treatments not only require an experienced surgeon, but also a suitable surgical strategy and high-quality materials. Without the previously mentioned conditions, surgical complications and more pain are inevitable (28, 29).

OA imposes very large costs on both the patients and the healthcare system, with the costs being both direct (e.g., medical and surgical treatments) and indirect (e.g., mental status management and premature retirement). These costs are mainly out of the patient's pocket and can be catastrophic in a low-income household (8). OA is also considered to be a substantial cause of unmet medical needs (30). This highlights the need for better preventive measures, rather than a breakthrough treatment (1).

Modifiable risk factors are the most crucial targets of OA prevention and include high BMI, physical inactivity, trauma, joint mal-positioning, and chronic mechanical stress. Previous research has shown that the most supported preventative methods are BMI reductions, increased physical activity, the prevention of trauma, and avoiding continuous chronic joint stress (31, 32). Several reports have shown that physical activity is much lower in MENA countries, than the global average, and is lower in women than in men, although physical activity has started to rise in recent decades (33, 34). Obesity on the other hand, has increased in recent years, and with the recent shift in diets toward more processed food, obesity is expected to continue to increase (33). The first and most effective interventions in the early stages of OA are lifestyle alterations, such as increasing physical activity and weight reduction. As well as being effective preventive strategies, these lifestyle interventions should also be made for almost all OA patients (1).

BMI, which is one of the most important modifiable risk factors of OA, is increasing globally and most dramatically in developing countries, including in the MENA region (21, 33). This highlights the need for the development of preventative measures which focus on reducing BMI, in order to limit the burden of OA. Countries such as Kuwait, which had a high average BMI in the region and a high YLD attributed to BMI, also had a high OA burden, confirming this necessity. Non-pharmacological therapies remain the most cost-effective measure for prevention, management, and even treating OA, especially in the knee and hip joints (35). Several studies suggest that lowering BMI scores, and increased physical activity are associated with significant reductions in pain and an increased quality of life (1, 20, 35). It should also be noted that although OA may seem to be inevitable with increased age, it can be halted and/or postponed with the adoption of the previously mentioned lifestyle changes. These interventions are most effective if they are implemented in the early years of childhood, as the changes in diet and an increased sedentary lifestyle appear to suggest there will be further increases in the mean BMI over the coming years (33).

Since GBD studies encompass a large number of mostly heterogenic studies with different diagnostic methods (and sometimes these are different for each joint), a simpler and more generalizable diagnostic method must be used. The Kellgren-Lawrence criteria, which was initially a severity classification system, is applicable in almost every OA study, as it utilizes x-ray evidence (36, 37). The Kellgren-Lawrence system promises a rather simple and objective definition of OA severity in a wide range of joints, making it an appropriate classification method for epidemiological studies, such as the GBD. Although using this classification system strongly increases the specificity of this study, it reduces its sensitivity by confining the cases to grades 2–4. By the aforementioned limitation, the initial cases, and milder forms of OA (i.e., grades 0 and 1) are not included in this study, indicating that the current results can merely be an underestimation of the true burden of OA in the region of MENA.



CONCLUSIONS

The prevalence of OA is increasing globally and the MENA region is no exception to this pattern. This disease is generally more prevalent among women, has a positive association with age and SDI, and most commonly affects the knee, hip and hand joints. As populations are aging and the risk factors of OA, such as high BMI, are becoming more widespread, the burden of OA is expected to continue to increase. Preemptive measures should be developed to target the risk factors and to allow the early diagnosis of this condition. Lifestyle changes and increasing knowledge regarding OA are among the most effective preventative policies. Increasing physical activity (both through exercise and reducing a sedentary lifestyle), following a healthy diet, and controlling BMI, are proven preventive and treatment strategies that should be implemented at a young age. However, these interventions do not obviate the need for better healthcare systems and patient management strategies. A regular analysis of the prevalence and incidence of OA is required to provide further assessments of the trends associated with this disease and to monitor the success rate of prevention policies.
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