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Abstract
Background: Chronic pain poses a significant public health challenge. We present the global and regional
data on Prevalence, Incidence and Years Lived with Disability (YLDs) for Chronic pain from the Global
burden of disease (GBD) study 2019 data and analyze their associations with Socio-demographic index
(SDI), age, and gender, and the future trends from 2020 to 2035.
Methods: Regional trends in the burden of chronic pain and its association with age, gender, and SDI were
assessed from 1990 to 2019. Joinpoint analysis was employed to describe trends in chronic pain burden
across different SDI regions. Additionally, the Bayesian Age-Period-Cohort model (BAPC) was used for
predicting future trends. Age-standardized rates (ASRs) of prevalence, incidence, and YLDs were em-
ployed to quantify the burden of chronic pain.
Results: Between 1990 and 2019, a significant increase was observed in global prevalence and YLDs rates
of chronic pain. Higher rates were found among females, whereas a faster rise was noted among males.
Notably, Low Back Pain (LBP) and Migraine accounted for predominant YLDs globally, particularly among
those aged 75 and above. A notable prevalence of Tension-type Headache (TTH) was observed among
younger populations. Furthermore, ASRs for chronic pain were highest in high-SDI regions. Projections
suggest an increase in headache ASRs globally for both genders from 2020 to 2035.
Conclusion: From 1990 to 2019, the global burden of chronic pain increased significantly, with projections
indicating a continued rise in headache burden over the next 15 years, underscoring the need for
heightened attention to these issues.
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Introduction
Chronic pain is defined as pain lasting over 3 months,
which can significantly disrupt daily activities, includ-
ing work, social interactions, and self-care. Chronic
pain can be caused by a wide variety of reasons, such as
cancer, arthritis, and rheumatic diseases.1 It stands as
the primary motive for patient visits to healthcare fa-
cilities. It can also contribute to depression, anxiety,
and sleep disturbances, further exacerbating the ex-
perience of pain.2 In 2019, the International Academy
for the Study of Pain (IASP) and the World Health
Organization (WHO) collaborated to revise the as-
sessment labeling and classification diagnostic outline
for Chronic pain.3 IASP recommends that Chronic
pain not be viewed as a symptom, but rather treated as a
disease.4 Despite advancements in medical care and the
widespread use of various opioids in clinical practice, a
significant societal burden persists in association with
Chronic pain.

The inadequate scientific comprehension of the
epidemiology of Chronic pain has resulted in a sig-
nificant disparity in the allocation of healthcare re-
sources, such as the dearth of statistical data and
epidemiological investigations into Chronic pain.5

Consequently, there is an imperative necessity to de-
vise pragmatic policies aimed at addressing the epi-
demiology of diverse Chronic pain etiologies,
rationalizing the distribution of healthcare resources,
and averting the wasting of already scarce resources, all
to alleviate the burden of disease associated with
Chronic pain.

GBD 2019 provides a valuable resource for epide-
miologic studies by reporting the burden of disease for
three indicators covering 204 countries and territories.
Therefore, based on data from GBD 2019 and im-
proved methodology, we analyzed global, regional, and
national trends in the Prevalence of Chronic pain and
its subtypes from 1990 to 2019, to reveal the effects of
the SDI, geographic location, gender, and age on the
Incidence, Prevalence, and YLDs rate of Chronic pain
and predict its trends in the next 15 years, to provide
new insights for the development of Chronic pain
prevention plans in different countries.6

Methods

Study overview

Global Burden of Disease data for Chronic pain was
derived from GBD 2019, which provides a compre-
hensive assessment of the burden of disease for
369 diseases and 87 risk factors from 204 countries and
territories based on the most recent epidemiologic data

available. All countries and territories were categorized
into 21 regions based on epidemiologic similarities and
geographic proximity. Additionally, the SDI was used
to further group them into five categories: low SDI,
low-middle SDI, middle SDI, high-middle SDI, and
high SDI. The criteria for defining these five SDI
categories are detailed in Table S1. The SDI is a
composite indicator that is estimated based on lagged
distributional income per capita, the total fertility rate
for females under 25, and the average years of schooling
for adults aged 15 and over.7 The subtypes of chronic
pain are classified according to the 10th revision of the
International Statistical Classification of Diseases and
Related Health Problems (ICD-10) by the World
Health Organization (WHO). These subtypes include
headache disorders such as Migraine and Tension-type
Headache (TTH), as well as musculoskeletal disorders
like Gout, Low Back Pain (LBP), Neck Pain, Osteo-
arthritis, Rheumatoid Arthritis (RA), and other mus-
culoskeletal disorders. The ICD codes for these
disorders can be found in Table S2.

Data

Both crude and age-standardized prevalence, inci-
dence, and YLD rates for headache disorders, in-
cluding Migraine and TTH, as well as for
musculoskeletal disorders such as Gout, LBP, Neck
Pain, Osteoarthritis, RA, and other musculoskeletal
disorders were extracted. For each of these estimates
and rates, we also obtained their corresponding 95%
uncertainty intervals (UI). The Global Burden of
Disease (GBD) study collects data from a wide array of
sources to provide comprehensive estimates on health
loss due to diseases, injuries, and risk factors globally.
To improve the robustness of estimates, GBD draws
from over 90,000 unique data sources, including some
less conventional ones like verbal autopsy, where in-
terviewers gather information from the relatives of
deceased individuals to determine cause of death. This
methodology ensures data collection in regions lacking
consistent health records. Each dataset is thoroughly
vetted by specialists, and results are compiled with the
collaboration of over 12,000 researchers globally. More
details can be found in the Global Health Data Ex-
change (GHDx) (https://ghdx.healthdata.org/).

Statistical analyses

In the GBD study, uncertainty was assessed for all
estimates to account for factors such as primary data
source variability, modeling uncertainty, data errors,
and data manipulation. Consequently, uncertainty was
quantified and statistically represented at each location,
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reflected in the 95% UIs accompanying each estimate.
The UIs were derived from 1000 plotted levels of the
model’s posterior distribution, with the 95% UIs de-
fined as the 2.5th and 97.5th percentiles of that
distribution.

Temporal trends in the global burden of disease for
Chronic pain were estimated with a joinpoint regression
model using a joinpoint regression analysis to identify
points of significant trend change and divide the overall
trend into subsections based on these observed join-
points by calculating the annual percent change (APC),
average annual percent change (AAPC) and 95% con-
fidence intervals (CI) to further assess the epidemiologic
trends in each subsegment. Additionally, AAPC, as a
summarymeasure of trend for a predefined fixed interval
(1990–2019), was also calculated as a weighted average
of APC for the spanwise width of the segmented in-
tervals. The overall asymptotic significance level was
maintained by Bonferroni correction using a Monte
Carlo permutation method that randomized the
4499 datasets.8 If both the APC/AAPC estimate and its
lower limit of the 95% CI were >0, an increasing trend
was identified over time. Conversely, if both the APC/
AAPC estimate and its 95% CI upper bound were <0, a
decreasing trend was identified over a period of time.
Otherwise, the trend is considered unknown.

The projections of Incidence and Prevalence for
2020–2035 were carried out based on the BAPC
method. The Bayesian APC model is based on the
INLA (Integrated Nested Laplace Approximations)
method.9 The APC model estimates the age of the
individual, the birth cohort, and the time of the event:
nij ¼ logðλijÞ ¼ μþ αi þ βj þ γk, with an intercept of µ,
the age, period, and cohort effects αi, βj and γk, i (1 ≤ i ≤ i)
denotes the age cohort at the time point j (1 ≤ j ≤ j), and
the cohort index k depends on the age and period indices
as well as the age group and period interval widths: k = j
+ M (i � i). m denotes the ratio of the width of the age
group to the period interval, for example, for the age
group of 5 years old and for annual data, M is 5, which is
the one used in this study. R package BAPC (V.0.0.36)
and INLA (V.23.05.30) were used to implement a
BAPCmodel integrated nested Laplace approximations,
and R package easyGBDR (V.1.0.0.1) was used to clean
and sort our data. All analyses and visualizations were
performed using R software (V.4.2.3).

Results

Prevalence of headache and
musculoskeletal disorders

In 2019, the estimated global prevalence of headache
disorders reached 2.60 billion cases (95% UI: 2.40 to

2.80 billion), with an age-standardized prevalence rate
(ASPR) of 32,717 per 100,000 people (Table 1). As
presented in Table S3, females demonstrated a higher
ASPR of 35,671 cases (95% UI: 32,965 to 38,392) per
100,000 people. Specifically, TTHwas identified as the
predominant cause of chronic pain, with an ASPR of
25,113 cases (95% UI: 22,021 to 28,316) per
100,000 people (Figure S1A, Table 1). Geographically,
Western Europe exhibited the highest ASPR for
headache disorders, while Eastern Sub-Saharan Africa
recorded the lowest (Table S3).

In 2019, the global prevalence of musculoskeletal
disorders was estimated at 1.52 billion cases (95% UI:
1.43 to 1.60 billion), with an ASPR of 18,407 per
100,000 people. Similar to headache disorders, females
exhibited a higher ASPR of 20,601 (95% UI: 19,535 to
21,706) per 100,000 people, while males showed a rising
trend with an annual percentage change (AAPC) of 0.06
(95% CI: 0.05 to 0.06) over the past 30 years. LBP was
identified as the primary musculoskeletal disorder, with
an ASPR of 6973 cases (95% UI: 6190 to 7860) per
100,000 people. Geographically, the highest ASPRs for
musculoskeletal disorders were observed inHigh-income
North America at 29,665 (95% UI: 28,629 to 30,713)
per 100,000 people (Table S3). A notable increase in the
ASPR of osteoarthritis was observed starting from age
35 onwards. This led to osteoarthritis becoming the
primary cause of chronic pain in the population aged
75 and above for both sexes in 2019 (Figure S1A).

In terms of gender-specific trends, the ASPR for
headache disorders in females exhibited a decrease with
an AAPC of �0.02 (95% CI: �0.02 to �0.01), while in
males, there was an observable upward trend with an
AAPC of 0.03 (95% CI: 0.02 to 0.03) from 1990 to
2019. It is noteworthy that the regional ASPRs for all
Chronic pain subtypes showed minimal changes be-
tween 1990 and 2019, with TTH emerging as the
predominant cause of Chronic pain across all regions
(Figure S1B). Regional trends of ASPR for chronic pain
are illustrated in Figure S2. Most countries showed an
increase in ASPR for chronic pain over the past three
decades. Specifically, the ASPR for headache in East
Asia exhibited the most substantial escalation with an
AAPC of 0.11 (95% CI: 0.15 to 0.18). In contrast, the
ASPR for musculoskeletal disorders in High-income
North America observed a significant rise with an
AAPC of 0.24 (95% CI: 0.20 to 0.27) (Table S3).

Incidence of headache and
musculoskeletal disorders

In 2019, the estimated number of new headache cases
worldwide was nearly 794 million (95% UI: 714 to
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877 million). The global age-standardized incidence
rate (ASIR) stood at 10,111 cases (95% UI: 9071 to
11,167) per 100,000 people, with a higher incidence
rate observed in females (Table 1 and Table S3).

In 2019, America and Europe exhibited the highest
ASIR of headaches. The TTH accounted for a significant
ASIR of 8968 cases (95% UI: 7931 to 9991) per
100,000 people across all age groups. Notably, a higher
incidence was observed among children and young ad-
olescents. From 1990 to 2019, TTH emerged as the
leading cause of chronic pain incidence worldwide, fol-
lowed by LBP with an ASIR of 2749 cases (95% UI:
2426 to 3107) per 100,000 people, predominantly among
those aged 55 and above (Figures 1 and 2, Table 1).

In 2019, the estimated number of new cases of
musculoskeletal disorders was 323 million (95% UI:
293 to 354 million), resulting in an ASIR of 3945 (95%
UI: 3580 to 4326) per 100,000 people (Table 1). Limited
disparity in ASIR was observed in Musculoskeletal dis-
orders in terms ofmales and females. In terms of temporal
trends from 1990 to 2019, the ASIRs for headache and

musculoskeletal disorders showed a modest decrease,
with AAPC of�0.01 (95%CI:�0.01 to 0.00) and�0.32
(95%CI:�0.34 to�0.31) respectively.This decreasewas
more pronounced among females, with AAPCs of �0.03
(95%CI:�0.04 to�0.03) for headache and�0.32 (95%
CI: �0.34 to �0.30) for musculoskeletal disorders.
However, the ASIR for headache inmales showed a slight
increase with an AAPC of 0.02 (95% CI: 0.02 to 0.03)
(Table S3).

Over the past 30 years, most regional ASIRs for
chronic pain have shown a decline. However, Latin
America has witnessed a significant increase in both
headache andmusculoskeletal disorders. This increase is
particularly pronounced in Tropical Latin America, with
an AAPC of 0.08 (95% CI: 0.08 to 0.09) for headache
and 0.05 (95% CI: 0.04 to 0.05) for musculoskeletal
disorders, as presented in Table S3. The decline in the
ASIR of chronic pain reflects the effectiveness of pre-
vention efforts by relevant departments. Nonetheless,
further measures are essential for the future. These
should include targeted prevention strategies for TTH in

Figure 1. The percentages in ASIRs of seven conditions in different age groups, regions for males and females in 1990 and
2019, the trends in ASIRs of chronic pain and SDI in 21 regions for both sexes in 2019, and the trends in ASIRs of chronic
pain in five different SDI regions in 2019. (a): The percentage in ASIRs of seven conditions in 20 age groups for males and
females in 2019; (b): the percentage in ASIRs of seven conditions in 21 regions for both sexes in 1990 and 2019; (c): trends in
ASIRs of Chronic pain and SDI in 21 regions for both sexes in 2019; (d): trends in ASIRs of Chronic pain in five SDI group
regions for both sexes in 2019 and its APC. Abbreviation: ASIR: age-standardized incidence rate; APC: annual percent
change; SDI: socio-demographic index.
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specific regions such as Latin America, as well as
measures to protect high-risk groups for musculoskeletal
disorders, notably males and the 80 to 89 age cohort.

YLDs of headache and
musculoskeletal disorders

As indicated in Table 1 and Table S3, headaches ac-
counted for 46.6 million (95% UI, 9.66 to 100 million)
YLDs, with an age-standardized YLDs rate (ASYR) of

582 (120 to 1256) per 100,000 people globally in 2019.
A higher ASYR was observed in females at 725 per
100,000 people, with a 95% UI ranging from 139 to
1588. Regionally, South Asia bore the largest burden of
headaches with 10.7 million YLDs (1.77 to 23.5 mil-
lion) in 2019. However, in terms of ASYR, Western
Europe exhibited the highest rates at 749 (143 to 1638)
per 100,000 people. As for subtypes of headaches,
migraine caused predominate ASYR (52,6 79 to 1194)
per 100,000 people globally, especially in 0 to 24 age
groups in 2019 (Figure 3, Table 1).

Figure 2. National distribution of chronic pain ASIRs and AAPC for both genders in 2019 in 204 countries. (a): Distribution of
ASIR of chronic pain; (b): distribution of AAPC of ASIR of chronic pain. Abbreviation: ASIR: age-standardized incidence rate;
AAPC: average annual percent change.
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Notably, musculoskeletal disorders accounted for a
greater number of YLDs at 147million (95%UI: 106 to
195 million) and a higher ASYR at 1791 (95% UI:
1288 to 2367) per 100,000 people in 2019. Similar to
headache disorders, females exhibited a higher ASYR
for musculoskeletal disorders compared to males, with
an ASYR of 1505 (95% UI: 1078 to 1995) per
100,000 people. In 2019, High-income North America
recorded the highest ASYR at 3212 (95% UI: 2328 to
4214), followed by High-income Asia Pacific with an
ASYR of 2282 (95% UI: 1615 to 3046) per
100,000 people. In terms of different age groups, LBP
presented the greatest threat, with an ASYR of 780
(95%UI: 549 to 1046) per 100,000 people, particularly
among those aged 75 and above. Osteoarthritis also
contributed significantly to disability, with an ASYR of
228 (95% UI: 115 to 453) per 100,000 people
(Figure 3, Tables 1 and S3)

Notably, from 1990 to 2019, the global ASYR for
headaches showed an increase with an AAPC of 0.04
(95% CI: 0.0 to 0.04), while that for musculoskeletal

disorders declined with an AAPC of �0.05 (95% CI:
�0.07 to �0.04) (Figure 4). Specifically, the most
substantial increases in ASYRs for headache were
observed in East Asia (AAPC: 0.22, 95% CI: 0.21 to
0.23) and Andean Latin America (AAPC: 0.2, 95%CI:
0.18 to 0.21), while for musculoskeletal disorders,
significant rises were noted in Andean Latin America
(AAPC: 0.24, 95% CI: 0.23 to 0.25) and Central Latin
America (AAPC: 0.19, 95% CI: 0.16 to 0.22). How-
ever, it’s worth noting that the ASYRs for musculo-
skeletal disorders declined notably in East Asia with an
AAPC of�0.22 (95%CI:�0.3 to�0.14) over the same
period (Table S3).

Associations between SDI and ASRs of
headache and musculoskeletal disorders

Analyses were conducted to investigate the associations
between ASRs for chronic pain and SDI trends for each
region from 1999 to 2019. The study revealed a modest

Figure 3. The percentages in ASYRs of seven conditions in different age groups, regions for males and females in 1990 and
2019, the trends in ASYRs of Chronic pain and SDI in 21 regions for both sexes in 2019, and the trends in ASYRs of chronic
pain in five different SDI regions in 2019. (a): The percentage in ASYRs of seven conditions in 20 age groups for males and
females in 2019; (b): the percentage in ASYRs of seven conditions in 21 regions for both sexes in 1990 and 2019; (c): trends in
ASYRs of chronic pain and SDI in 21 regions for both sexes in 2019; (d): trends in ASYRs of chronic pain in five SDI group
regions for both sexes in 2019 and its APC. Abbreviation: ASYR: age-standardized YLDs rate; APC: annual percent change;
SDI: socio-demographic index.
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positive association between global ASRs and SDI.
Specifically, regions with higher SDI levels showed a
greater burden of chronic pain, as evidenced by a higher
ASPR (Figures 1, 3 and S1). Conversely, a limited
correlation was observed between regional ASRs and
SDI. This variability suggests that the relationship
between ASRs and SDIs differs across regions and does
not consistently reflect inequality in ASRs among
countries with varying SDIs (Figures 1, 3 and S1).

These findings emphasize the need for region-specific
approaches to address this public health challenge.

The Joinpoint analysis was utilized to illustrate the
trends of ASR in five SDI regions. Our findings re-
vealed that high-SDI regions demonstrated the highest
ASRs (ASPR, ASIR, and ASYR), and middle SDI
regions exhibited a notable change in slope. Upon
closer examination, during the past 30 years, the trends
of ASRs were divided into no less than four segments,

Figure 4. National distribution of chronic pain ASYRs and AAPC for both genders in 2019 in 204 countries. (a): Distribution of
ASYR of chronic pain; (b): distribution of AAPC of ASYR of chronic pain. Abbreviation: ASYR: age-standardized YLDs rate;
AAPC: average annual percent change.
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and the ASYRs and ASPRs in the five SDI regions
remained stable, except which of ASIRs showed a
modest decline across all regions. Notably, it was ev-
ident that the slopes of ASRs in most SDI regions
demonstrated a significant decline from 1990 to 2000,
especially from 1990 to 1993 of ASYR in the middle
SDI region with APC of 0.73. Furthermore, the trends
in most SDI regions demonstrated a modest increase
from 2000 to 2005 and 2017 to 2019, particularly in
middle SDI regions with an APC of 0.35 from 2000 to
2005, but the reasons may be conflicted (Figures 1, 3
and S1).

Projection for the ASRs of chronic pain

Employing the highly adaptable Bayesian APC model,
we conducted projections for the global and regional
incidence and prevalence of headaches and Musculo-
skeletal disorders for both genders from 2020 to 2035,
as depicted in Figures 5 and S3. Regarding Muscu-
loskeletal disorders, changes were difficult to observe
from 2020 to 2035 in Figure 5(E) and (F), only males
are projected to experience less burden of Musculo-
skeletal disorders. However, our analysis also revealed
that headache is poised to impose a heavier burden
worldwide for both genders in the next 15 years.

Between 2020 and 2035, the ASRs of Chronic pain
are anticipated to remain stable in most regions for both
genders. However, in South Asia, Tropical Latin
America, and High-income North America, the situ-
ations are expected to gradually increase with no dis-
parity between the two genders after 2020. For another
in Southern Latin America, Australasia, and Western
Europe, the ASPRs for males and ASIRs for females are
projected to rise gradually, but ASPRs for females and
ASIRs for males are expected to decline slowly after
2020. Furthermore, we also found severe situations in
High-income North America and South Asia, which
could undertake substantially heavier burdens in the
future, meaning that economic levels may have limited
relation with preventing these diseases. Fascinatingly,
the High-income Asia Pacific region stands out as the
sole area where ASRs of Chronic pain are anticipated to
decrease in the future for both males and females. This
suggests that local efforts in the prevention and treat-
ment in mitigating the increasing burden of Chronic
pain may be effective (Figure S3).

Discussion
In this study, utilizing GBD 2019 data, we examined
the global, regional, and national epidemiological
trends of chronic pain, focusing on its incidence,

prevalence, and YLDs. We also explored the associa-
tions between these trends and the SDI.

Over the past three decades, there has been a dis-
cernible increase in the global ASPR and ASYR for
chronic pain. However, a slight decline in ASIR has
been observed. Notably, females have consistently
exhibited higher rates across these metrics. Among the
specific types of chronic pain, TTH has emerged as a
predominant disorder globally, particularly among
younger age groups. Conversely, LBP has been a
leading contributor to global disability, with a signifi-
cant impact on individuals aged 75 and above. Our
analyses revealed that high-SDI regions have consis-
tently reported a higher burden of chronic pain over the
past 30 years. Looking forward, while the ASRs for
musculoskeletal conditions are projected to remain
relatively stable, an increasing prevalence of headache
disorders, especially TTH, is anticipated.

Gender disparities in chronic pain prevalence were
evident, with women more susceptible to conditions
like LBP and migraine. This aligns with studies
showing challenges faced by postmenopausal women
due to age-related musculoskeletal changes.10–13 Im-
provements in treatment methods and therapeutic
options have contributed to a recent decline in ASIRs
and ASYRs for LBP and TTH.14–17 However, chal-
lenges such as medication overuse and lifestyle triggers
remain significant.18,19

Regional analyses indicate that socioeconomic
transitions, particularly in Andean Latin America, East
Asia, and South Asia, may contribute to the rising
prevalence of TTH.20–23 Additionally, TTH has been
associated with neck pain and LBP.16,17 These regional
disparities call for tailored approaches to chronic pain
management.

Our research highlights the substantial global dis-
ability caused by LBP, particularly among individuals
aged 75 and above. Older age groups are particularly
susceptible to severe incapacitation from LBP, leading
to reduced mobility and autonomy. Moreover, about
20% of older adult individuals with LBP face difficulties
in performing daily self-care tasks and participating in
social activities.24 Comparatively, older individuals
often experience inferior treatment outcomes and
slower recovery rates compared to their younger
counterparts. Given these challenges, there is an urgent
need to develop targeted management guidelines for
older adult LBP patients. These guidelines should
consider age-specific clinical outcomes such as in-
stitutionalization risks, fall prevention, and mobility
issues. Additionally, understanding patient preferences
and the acceptability of treatments is crucial.25

In 2019, a modest positive correlation was observed
between global ASRs for chronic pain and SDI across
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all quintiles. High-SDI nations, in particular, bore a
significant burden of chronic pain. However, this re-
lationship was not uniformly observed across regions.
The ASRs for headache disorders also showed a pos-
itive association with SDI. This could be attributed to
factors prevalent in high-income countries, such as
aging populations, physical inactivity, mental stress,
and obesity, which increase the risk of comorbid
conditions.23 However, addressing the burden of
chronic pain presents challenges in both high-income
and low and middle-income countries. Firstly, treat-
ment effectiveness data predominantly originate from
high-income countries, leaving a gap in understanding
the cultural suitability of guideline recommendations
for lower-income nations. It is therefore crucial for
developing countries to enhance their epidemiological
data collection efforts to bridge this knowledge

gap. Secondly, in high-income countries with well-
established medical systems, it is imperative to align
healthcare practices with clinical guidelines to mitigate
excessive opioid use and unnecessary surgical inter-
ventions, thereby ensuring optimal patient care and
resource utilization.26

According to the projection in high-income Asian
countries like Korea and Japan, the decline of burden in
the next decade needs to be a focus as this decline is
largely due to improved access to medical services and
advancements in pain management techniques, cou-
pled with increased public awareness through media.27

For instance, effective interventions, including better
pain education and preventive measures, have signifi-
cantly reduced the burden of chronic pain, particularly
among the older adults. To ensure effective pain ed-
ucation and prevention in Korea, a holistic strategy

Figure 5. Trends of ASPR and ASIR of chronic pain with headache and musculoskeletal disorders for males and females
from 2020 to 2035. (a): Trends of ASPR of chronic pain with headache and musculoskeletal disorders for males and
females from 2020 to 2035; (b): trends of ASIR of chronic pain with headache and musculoskeletal disorders for males and
females from 2020 to 2035. Abbreviation: ASPR: age-standardized prevalence rate; ASIR: age-standardized incidence rate.
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combining public awareness campaigns, integration
into primary care, regular provider training, targeted
community programs, and ongoing evaluation should
be implemented. Despite these advances, a significant
portion of individuals remain untreated, underscoring
the need for a multidisciplinary approach to address
both the physical and psychological aspects of chronic
pain.28

In previous studies, older adults from lower-income
backgrounds facing higher risks due to limited access to
healthcare, preventive measures, and treatments. If
suffering from stress, anxiety, and depression which are
known to exacerbate pain perception, these individuals
may have to survive under heavier pain. In terms of
lifestyle factors, physical inactivity is strongly associated
with an increased risk of musculoskeletal pain, while
regular exercise has been shown to alleviate chronic
pain, especially in conditions like low back pain. This
highlights the importance of moderate exercise as a
mitigating factor for chronic pain.29 Opioid overuse is
another well-recognized factor that not only contributes
to the persistence of pain but also leads to dependency
and other adverse health outcomes.30 Yet their long-
term effectiveness in managing chronic pain remains
controversial. Notably, the roles of researchers and
health care providers could be crucial.31 Researchers
can utilize our findings to develop targeted interven-
tions that addressing the specific metrics involved in
ages, genders, SDI and symptoms, such as mobility
programs for older adults with LBP, which can reduce
disability and improve quality of life.32 Additionally,
health care providers can use these data to develop
more socio-demographically tailored campaigns fo-
cused on increasing access to medical care of the pa-
tients with musculoskeletal disorders in lower-income
areas or changing their lifestyle modifications.

Between 2020 and 2035, regional ASRs for chronic
pain are expected to remain relatively stable, with
headaches showing increasing trends for both genders,
suggesting that despite advancements in treatment and
management strategies, the overall burden remains
consistent. This could reflect the limitations of existing
therapeutic approaches or possibly highlight the need
for more targeted interventions.Moreover, factors such
as aging populations, lifestyle changes, and socioeco-
nomic disparities across regions should be
noted.31,33,34 The rising trends in headaches warrant
attention, particularly considering the potential impact
on individuals’ quality of life and healthcare systems.
Earlier diagnosis and more effective treatment are
needed to address this problem. Furthermore, tailored
and targeted public health interventions may be crucial
to reducing the burden of chronic pain, especially in
regions where the prevalence is increasing.35

Several limitations should be noted in this study.
Firstly, it focused mainly on Migraine, TTH, and LBP
due to data constraints. Future research should aim to
include a broader range of chronic pain conditions.
Secondly, the lack of YLDs data from 1990 to
2019 limited our projections for ASYRs from 2020 to
2035. We anticipate that future updates may address
this gap. Lastly, potential risk factors for chronic pain
were not fully explored due to the scope of the study,
warranting further investigation in future research.

Conclusion
This study reveals a global trend in chronic pain over
the past three decades, with TTH emerging as a major
concern. While musculoskeletal pain is projected to
remain stable, an increase in headache disorders is
anticipated. These findings underscore the ongoing
challenges in managing chronic pain worldwide.
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