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ABSTRACT
Background and Aims: Osteoarthritis (OA) is a chronic degenerative joint disease caused by pro‐inflammatory factors and

protease activity, leading to progressive joint destruction. The data on a global scale indicate a substantial rise in OA. This study

evaluates the burden of OA in Iran, given its high impact and the limited number of epidemiological studies on the condition.

Methods: The data pertaining to the prevalence, years lived with disability (YLD), and incidence and age‐standardized rates of

OA in Iran and its subnational regions were retrieved using the Global Burden of Disease Study (GBD) Results Tool.

Results: Age‐standardized prevalence rate (ASPR) of OA in Iran was 5224.14 (4699.54–5821.43) and 5588.22 (5041.17–6228.61)
in 1990 and 2019, which was lower than the global level. The knee was the most prevalent OA in both 1990 and 2019 in Iran,

3326.63 (2862.19–3841.62) and 3660.61 (3151.81–4228.27) respectively, followed by hand OA (1432.43 (1078.03–1922.21) in 1990

and 1476.24 (1107.91–1979.80) in 2019) and hip OA (239.08 (184.05–300.68) in 1990 and 277.65 (213.24–351.43) in 2019). The

age‐standardized YLD rate of OA in Iran was 180.96 (91.76–355.00) in 1990 and 195.27 (98.67–381.01) in 2019. The age‐
standardized YLD rate of site‐specific OA followed the same trend as ASPR. Tehran province, followed by Alborz and Yazd

provinces, had the highest ASPR of OA in 1990. In 2019, Tehran province (6144.94 (5526.53–6862.14)) remained at the first

rank, followed by Mazandaran (5536.591 (4974.13–6165.62)) and Alborz (5512.88 (4946.79–6138.54)) provinces. Our findings
show that the OA incidence rate peaked in the 55–59 age group in both males and females in 1990 and 2019.

Conclusion: Despite being lower than global averages, the prevalence, incidence, and YLD due to OA in Iran have significantly

increased over the past three decades. This highlights the need for healthcare policymakers to implement comprehensive

strategies to manage OA burden and costs.

This is an open access article under the terms of the Creative Commons Attribution‐NonCommercial License, which permits use, distribution and reproduction in any medium, provided the original

work is properly cited and is not used for commercial purposes.
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1 | Introduction

Osteoarthritis (OA) is a chronic degenerative joint disease caused
by pro‐inflammatory factors and protease activity, leading to pro-
gressive joint destruction, pain, disability, and reduced physical
function in affected individuals [1, 2]. While OA can develop at any
age, it is most commonly observed in individuals over 65 [3].
Additionally, OA is almost twice as common in women as in men,
particularly in the knee and hip [4]. OAmost commonly affects the
hands and weight‐bearing joints, such as the hips and knees, often
leading to disability and joint‐specific comorbidities [5]. Prior
research indicates that having OA in the hip and knee may
increase the chance of experiencing cardiovascular events. In
contrast, OA in the hand does not show this same association [6].
Different pathological mechanisms contribute to site‐specific OA:
systemic inflammation is more associated with hand OA, while
excessive joint loading is linked to knee OA [7]. Therefore, con-
sidering the prevalence and burden of each site‐specific OA is es-
sential for health policymakers and healthcare providers.

Global data indicate a 114.5% increase in OA‐related disability
from 1990 to 2019 [8]. Additionally, the global age‐standardized
prevalence rate (ASPR) for OA was recorded as 6173.38/100,000
individuals in 1990 and increased to 6348.25/100,000 in-
dividuals in 2019 [9]. By 2050, the burden of OA will rise sig-
nificantly. Projections show that by 2050, cases of knee, hand,
hip, and other types of OA will increase by 74.9%, 48.6%, 78.6%,
and 95.1%, respectively, compared to 2020 [10].

In Iran, the targeted country of this study, the reported prevalence
of OA was ~16.9%, and knee, hand, and hip OA were 15.5%, 2.9%,
and 0.3%, respectively [11–13]. In rural areas of Iran, the prevalence
was higher [14]. It is notable that Iran has one of the highest years
lived with disability (YLD) due to OA in the Middle East and North
Africa region. YLD quantifies the impact of a disease on quality of
life before recovery or death [15].

Due to the substantial burden of OA and limited studies on the
epidemiology of OA in Iran, this study aimed to evaluate the
burden of OA at the subnational level. We evaluated the prev-
alence, incidence and YLD of knee, hip, and hand OA in Iran
from 1990 to 2019 across different age groups and sexes at the
subnational level. This analysis was conducted using data from
the Global Burden of Disease (GBD) 2019 study [16].

2 | Methods

2.1 | Overview

This study used GBD 2019 data on OA incidence, prevalence
and YLD in Iran, covering both national and subnational levels
from 1990 to 2019. The GBD study is an extensive endeavor
aimed at quantifying the impact of injuries, as well as com-
municable and noncommunicable diseases, on population
health. The GBD Study 2019 provides a comprehensive and
systematic evaluation of age‐ and sex‐specific rates of incidence,
prevalence, death, years of life lost (YLL), YLD, and disability‐
adjusted life years (DALYs) on 369 injuries and diseases, as well
as 87 risk factors, across 204 countries and territories. The data
spanned the period from 1990 to 2019 [17].

2.2 | Case Definition and Data Source

The Global Health Data Exchange (GHDx) query tool was utilized
to gather data on the prevalence, incidence and YLD of OA
between 1990 and 2019 [18]. These data were categorized based on
various factors, including age group, sex, location—Iran and its 31
provinces—and the specific anatomical sites affected—the knee,
hip, hand, and other joints, excluding the spine.

The GBD Study 2019 provided a reference definition for OA
that expressly referred to symptomatic OA, further confirmed
radiologically as Kellgren/Lawrence Grades 2–4 [19]. Addi-
tionally, this definition needed the presence of pain for a min-
imum duration of 1 month within the past 12 months. The
International Classification of Diseases 10th Revision (ICD‐10)
codes for subtypes of OA evaluated in this study are as follows:
M16 for hip OA, M17 for knee OA, M19.04 for hand OA, and
M19 for other types [20]. It is important to note that Spine OA
was not included in the GBD data set and was instead classified
under “low back pain” and “neck pain.”

2.3 | Statistical Analysis

YLDs were computed by multiplying the prevalence in each
severity category by the severity‐specific disability weights. No
fatalities or YLLs occurred due to OA; hence, the DALYs
equated to the YLDs. Further information regarding the com-
putation of YLDs is available elsewhere [21].

Age‐standardized rates were computed for prevalence, inci-
dence and YLDs for the period spanning from 1990 to 2019.
Additionally, estimated percentage changes were determined
for these rates. The age‐standardized rates have been reported
using a per 100,000 population metric. The age‐standardized
rate was calculated by aggregating the product of the age‐
specific rate (βi, where i represents the ith age group) and the
corresponding number of cases (or weight; ωi) within the same
age subgroup i of the chosen reference standard population.
This sum was then divided by the total sum of the weights of
the standard population. The 95% uncertainty interval (95% UI)
has also been provided for each point estimate. The uncertainty
intervals (UIs) were established by identifying the 25th and
975th values from the ordered draws. Statistical analyses were
conducted using R (version 4.2.0, R Foundation for Statistical
Computing, Vienna, Austria). Python was used to generate
maps and figures.

3 | Results

3.1 | National Level

The ASPR of OA in Iran was 5224.14 (4699.54–5821.43) in 1990 and
5588.22 (5041.17–6228.61) in 2019, both lower than the global rates
(6173.38 (5607.26–6848.06) in 1990 and 6348.25 (5776.34–7023.04)
in 2019). Among site‐specific OA types, knee OA was the most
prevalent in both 1990 and 2019 in Iran, with 3326.63 (2862.19–
3841.62) and 3660.61 (3151.81–4228.27), respectively, followed by
hand OA (1432.43 (1078.03–1922.21) in 1990 and 1476.24
(1107.91–1979.80) in 2019) and hip OA (239.08 (184.05–300.68) in
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1990 and 277.65 (213.24–351.43) in 2019), which were all lower
than the global level (Table 1 and Figure 1).

The age‐standardized YLD rate of OA in Iran slightly increased
from 180.96 (91.76–355.00) in 1990 to 195.27 (98.67–381.01) in
2019. Age‐standardized YLD rate of site‐specific OA followed an
ASPR trend. The age‐standardized YLD rates of the knee, hand,
and hip were as follows: in 1990, 104.59 (51.72–211.61), 44.69
(21.99–93.74), and 7.53 (3.50‐15.59) and 2019, 115.26
(57.29–233.25), 46.17 (22.73–96.78), and 8.75 (4.07–18.12),
respectively. The global age‐standardized YLD rate of hand
OA declined from 1990 to 2019 (58.85 (29.16–122.38) and 53.87
(26.59–111.49)), whereas Iran observed an increase during this
period (Table 1 and Figure 2).

The age‐standardized incidence rate of OA in Iran has increased
from 1990 (414.65 (369.17–466.74)) to 2019 (445.04
(395.92–501.86)), which was lower than the global level (473.61
(422.03–531.37) in 1990 and 492.21 (438.66–551.50) in 2019).
Knee, hand, and hip had the highest age‐standardized incidence
rates of OA, respectively, as prevalence and YLD rates; the age‐
standardized incidence rates of knee OA were 284.28
(246.42–325.67) in 1990 and 309.74 (268.33–354.35) in 2019, the
age‐standardized incidence rates of hand OA were 73.95
(56.12–97.61) in 1990 and 75.64 (57.34–100.02) in 2019, and the
age‐standardized incidence rates of hip OA were 11.68
(8.67–15.05) and 13.57 (10.04–17.47) in 1990 and 2019, respec-
tively. Notably, the age‐standardized incidence rate of hand OA
in Iran increased, in contrast to the declining global trend
(Table 1 and Figure 3).

3.2 | Subnational Level

At the subnational level, Tehran province (5865.48
(5269.67–6575.06)), followed by Alborz (5221.21
(4680.89–5806.77)) and Yazd (5184.65 (4641.52–5757.74))
provinces, had the highest ASPR of OA in 1990. In 2019, Teh-
ran province (6144.94 (5526.53–6862.14)) remained at the first
rank, followed by Mazandaran (5536.591 (4974.13–6165.62))
and Alborz (5512.88 (4946.79–6138.54)) provinces, respectively.
Notably, Tehran's ASPR of OA exceeded the national average in
both years. In 1990 and 2019, the Sistan and Baluchistan
provinces had the lowest ASPR of OA (Table 2 and Figure 4).
The age‐standardized YLD rate of OA was the highest in Tehran
(206.01 (105.35–404.80) in 1990 and 216.95 (110.82–427.83 in
2019)), followed by Alborz province (181.47 (91.97–355.54) in
1990 and 192.57 (97.18–377.24) in 2019). The third highest age‐
standardized YLD rate was in the provinces of Isfahan in 1990
(179.76 (90.41–349.88)) and Mazandaran in 2019 (192.20
(96.81–378.03)). Sistan and Baluchistan province still had the
lowest age‐standardized YLD rate of OA in 1990 and 2019
(Table 2 and Figure 5). Tehran, Alborz, and Mazandaran
provinces had the highest age‐standardized incidence rates of
OA in both 1990 and 2019; Tehran 453.26 (402.44–511.17) in
1990 and 480.68 (426.01–543.65) in 2019; Alborz 415.50
(368.69–468.02) in 1990 and 442.21 (392.50–499.42) in 2019; and
Mazandaran (412.23 (367.47–463.75)) in 1990 and 443.26
(393.67–500.22) in 2019. Tehran province had the highest age‐
standardized prevalence, YLD, and incidence rate of OA, while
Sistan and Baluchistan possessed the lowest burden in 1990 andT
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2019 (Table 2). Refer to Figures S1–S16 for national maps
showing trends in site‐specific OA incidence, prevalence, and
YLD rates. For detailed data on rates, see Tables S1–S9.

3.3 | Age and Gender Disparity

The findings of our study show that the OA incidence rate
reached the highest level in the age group of 55–59 years in both
males and females in 1990 and 2019 (males: 1276.74
(970.28–1606.76) in 1990 and 1355.00 (1034.79–1700.06) in
2019. Females: 1623.01 (1218.92–2084.64) in 1990 and 1773.90
(1331.59–2279.23) in 2019). Incidence rates increased with age,
peaking at 55–59 years, followed by a gradual decline (Figure 6).
The assessment of site‐specific OA in 1990 and 2019 revealed
that knee and hip OA exhibited the highest incidence rate
within the age range of 55–64 years, irrespective of sex. In 2019,
the incidence rate for males peaked at 55–59 years, while the
peak age group for females remained consistent with
previous years. The age distribution of the OA incidence rate in
Iran closely resembles the global pattern. Figure 7 provides
additional information about the age‐specific prevalence rate of
OA in both genders; 1990 and 2019 (Figure 7).

In 1990, the ASPR of OA in Iran was 4575.00 (4118.27–5069.33)
in males and 5916.39 (5303.04–6656.70) in females. By 2019,
these rates had increased to 4836.22 (4354.14–5353.03) in males
and 6337.48 (5706.85–7098.65) in females. The gender disparity
ratio (female‐to‐male) in ASPR increased slightly from 1.29 in

1990 to 1.31 in 2019. The age‐standardized YLD rate for OA
exhibited changes from 1990 to 2019. In males, the rate
increased from 156.98 (78.85–310.71) to 167.11 (83.67–331.99).
Similarly, in females, the rate increased from 206.54
(104.88–405.15) to 223.26 (113.50–439.59). These changes sug-
gest that the YLD gender disparity ratio shifted from 1.31 to
1.33. Additionally, a slight change in the age‐standardized
incidence rate of OA was observed from 1990 to 2019. The
gender disparity in incidence increased marginally from 1.27 to
1.29. Table 1 provides additional information on the gender
disparity of site‐specific OA (Table 1). To see the age and
gender‐adjusted site‐specific OA's age‐standardized incidence,
prevalence, and YLD rates in 1990 and 2019, refer to
Figures S17–S24.

4 | Discussion

The current study found that the ASPR of OA in Iran was lower
than the global level in both 1990 and 2019. In 1990 and 2019,
the ASPR trend of site‐specific OAs in Iran was the same as the
global trend, which included knee, hand, and hip OA, respec-
tively. Also, in Iran, the ASPR of OA was higher in females than
in males, following global trends, in 1990 and 2019 in total and
all site‐specific types, except in hip OA in 1990, in which males
had a slightly higher rate than females. Notably, the age‐
standardized YLD and incidence rates for OA and its subtypes
followed a similar trend to the ASPR, except the age‐
standardized YLD and incidence rate of hip OA were higher in

FIGURE 1 | Bar charts of the age‐standardized prevalence rate of site‐specific OAs in males and females from 1990 to 2019.
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males than in females in both 1990 and 2019 in Iran, unlike
global trends. Moreover, the YLD rate for OA in Iran peaked
among the elderly, particularly males aged 85–89 and females
aged 80–84, in 2019. Unlike global trends, Iran experienced an
increase in age‐standardized YLD and hand OA incidence
between 1990 and 2019. The age‐specific incidence rate of OA
exhibited its highest levels globally and in Iran among in-
dividuals aged 55–59 years, regardless of sex, in both 1990 and
2019. The only exception was the global age‐standardized
incidence rate of OA in females in 2019, which peaked in the
age group of 50–54 years.

Tehran province had the highest ASPR of OA in 1990 and 2019,
while Sistan and Baluchistan consistently had the lowest rates.
In 1990, Alborz, Yazd, and Gilan followed Tehran, with Ma-
zandaran replacing Yazd in 2019. This regional pattern
remained relatively stable between 1990 and 2019. It is also
noteworthy that the age‐standardized YLD and incidence rate
of OA were highest in Tehran, Alborz, and Mazandaran prov-
inces in both 1990 and 2019.

Tehrani‐Banihashemi and colleagues performed a study show-
ing that OA was more prevalent in rural areas of Iran than in
urban regions [14]. Other studies also showed the same out-
come [22]. A rural lifestyle depends more on physical activities,
long walking, and heavy load carrying, which places more
consistent stress on joints. Mazandaran was one of the top three
provinces with age‐standardized prevalence, incidence, and
YLD rates of OA. Tehran Province, the capital of Iran, had the

highest age‐standardized prevalence, YLD, and incidence rates
of OA in 1990 and 2019. Despite Tehran being a densely pop-
ulated urban city with a relatively low rural population, our
findings align with previous research indicating a higher prev-
alence of OA in large cities than in rural regions [23].

A previous GBD 2019 study showed a global increase in ASPR
of OA and site‐specific OA from 1990 to 2019, with knee OA
being the most common [9], consistent with our findings in
Iran. Previous studies have reported similar findings [2, 24].
Also, OA was responsible for 303.1 million prevalent cases, 14.9
million incident cases, and 9.6 million YLDs globally in 2017
[25]. OA was more prevalent in females than males globally;
our results in Iran's OA trend also conformed to the global trend
[26]. OA is expected to become one of the leading causes of
disability worldwide, particularly among women.

Age, female sex, obesity, repeated stress on the joints, and joint
injuries are common risk factors for OA [27]. Our findings and
previous studies showed that the incidence rate of OA was
higher in older age groups and more prevalent in females than
males. It is noteworthy that obesity is more prevalent in females
than males in Iran [28], so it may be considered an associative
factor in the higher prevalence of OA in Iranian females. Also,
the dispersion of obesity in Iran is almost similar to the sub-
national spread of OA. Therefore, the elderly, individuals with
overweight or obesity, and women should be prioritized in both
preventive and treatment programs. Then, health policymakers
should consider these groups as a priority. With limited curative

FIGURE 2 | Bar charts of the age‐standardized YLD rate of site‐specific OAs in males and females from 1990 to 2019.
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options beyond joint replacement [29], paying attention to
preventive methods such as national healthy regimen education
and promoting regular exercise through national media cam-
paigns is essential for reducing weight and mitigating a major
risk factor, such as the Canadian obesity program [30].

Iran's population is undergoing substantial demographic
changes, characterized by a swiftly rising percentage of elderly
population [31]. The elderly demographic is a recognized risk
factor for OA, as the probability of having the ailment escalates
with advancing age [32]. Also, the ongoing urbanization in Iran,
characterized by a transition from rural to urban living [33], has
resulted in lifestyle modifications, notably diminished physical
activity and heightened sedentary behavior [34]. This trend
correlates with elevated obesity rates, a recognized risk factor
for the onset and advancement of OA, especially in the knee
and hip joints [35]. Urbanization has been associated with
dietary alterations, particularly the heightened intake of pro-
cessed foods, which has contributed to escalating obesity rates
[36]. These factors, combined with a potential lack of public
health infrastructure for early detection and prevention, un-
derscore the need for targeted public health interventions to
reduce the burden of OA in the country. Addressing these risk
factors through national health initiatives, including promoting
physical activity and healthy eating, is critical to curbing the
rising incidence of OA in Iran.

The escalating prevalence of OA in Iran seems to be affected by
various interconnected demographic and lifestyle factors, many

of which are more notable in Iran than the global averages. For
example, Iran possesses one of the most rapidly aging popula-
tions, with forecasts indicating that over 20% of its populace will
exceed 60 years of age by 2050—surpassing the global average
for that year [31, 37]. In 2021, the nationwide prevalence of
obesity and overweight/obesity among Iranian adults aged 18
and older was estimated at 24.96% and 63.02%, respectively [38],
in contrast to the global figures of 43% for overweight and 16%
for obesity among adults [39]. Excess body weight imposes
heightened mechanical stress on weight‐bearing joints and ex-
pedites the progression of OA. Urbanization is a significant
accelerating factor: Iran's urban population increased from 57%
in 1990 to over 75% in 2020, surpassing other countries within
the same income category. Urban living can foster sedentary
behavior and diminished physical activity; both recognized risk
factors for OA. Unlike nations where aging and obesity are
increasing yet are well treated by early screening and prevent-
ative measures, Iran's healthcare system may continue to have
difficulties in proactive musculoskeletal care. The disparities
elucidate why the percentage rise in OA prevalence and burden
in Iran exceeds global averages despite the marginally lower
absolute rates.

Policies at the national level that prioritize prevention and early
intervention are desperately needed, especially in light of Iran's
growing OA burden. Priority should be given to public health
initiatives that encourage healthy eating, regular exercise, and
weight control, particularly for high‐risk populations, including
the elderly, women, and obese people. Expanding community‐

FIGURE 3 | Bar charts of the age‐standardized incidence rate of site‐specific OAs in males and females from 1990 to 2019.
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based rehabilitation services and incorporating OA risk assess-
ment into primary healthcare can aid in better managing the
course of the illness. The health and financial impact of OA in
Iran may be lessened with the help of focused, evidence‐based
strategies.

Longitudinal studies and national‐level data collecting should
be the main priorities of future Iranian research to confirm and
build upon the patterns found using GBD‐modeled estimations.

The lack of comprehensive, population‐based data hampers our
capacity to evaluate local risk factors and disease trajectories.
Data accuracy would be improved by creating open‐access
registries and incorporating musculoskeletal modules into
health surveys. Further research into environmental and
behavioral factors, such as obesity, occupational stress, and
inactivity, may also help develop more focused therapies. These
actions are necessary to establish empirical evidence that will
inform policy and successfully lessen the burden of OA.

FIGURE 4 | National map of the age‐standardized prevalence rate of osteoarthritis in both sexes in Iran, 1990 and 2019.

FIGURE 5 | National map of the age‐standardized YLD rate of osteoarthritis in both sexes in Iran, 1990 and 2019.
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5 | Strengths and Limitations

The data utilized in this study primarily originated from
modeled data obtained from DisMod‐MR 2.1, which was
generated by the Institute for Health Metrics and Evaluation
(IHME). This study presents a comprehensive analysis of
epidemiological measures and the burden of OA, focusing on
both overall OA and site‐specific OA in Iran and at a sub-
national level. The utilization of the GBD model addresses
the shortage of available or limited data pertaining to disease
burden, thereby facilitating cross‐regional and temporal
comparisons. This feature is valuable for health policy-
makers in allocating prevention and treatment facilities with
greater precision.

This study has some limitations. The primary constraint on our
investigation was the availability of source data. Inadequate
reporting and data entry can raise concerns about the accuracy
of the information gathered. A lack of access to high‐quality
data could affect the study results, reducing the strength of the
evidence. The implications could be more severe in some areas,
such as a weaker healthcare system and ongoing conflicts, since
fewer healthcare institutions may begin epidemiological stud-
ies. Also, the GBD Study 2019's definition of OA did not

encompass symptoms and disabilities related to the spine.
These aspects were instead classified as “low back pain” or
“neck pain” which published elsewhere [40], resulting in an
underestimation of the overall impact of OA. Additionally,
some of the limitations of this study are related to the meth-
odology of GBD studies, which is mentioned elsewhere [8].

6 | Conclusion

This study presents the prevalence, incidence, YLD, and age‐
standardized rates for OA and site‐specific OAs in the Iranian
population based on 1990 and 2019. Although age‐standardized
prevalence, incidence, and YLD rates of OA in Iran were lower
than the global level in both 1990 and 2019, these rates have
increased in Iran over three decades. Moreover, the percentage
changes of OA YLD and incidence in Iran were exceeded the
global average and represented the faster OA progression in
Iran compared with the global average. Health authorities
should implement focused preventative measures, such as early
risk screening, obesity control, and national exercise promotion,
to successfully address Iran's rising OA burden. Interventions
specifically designed for vulnerable groups are crucial for
reducing disability and slowing the progression of disease.

FIGURE 6 | Incidence rate of osteoarthritis based on sex in age groups in Iran, 1990 and 2019.

FIGURE 7 | Prevalence rate of osteoarthritis based on sex in age groups in Iran, 1990 and 2019.
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