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ABSTRACT

Background: Several countries have participated in WHO COPCORD. The Global Disease Burden program (GBD) reports se-
lected MSK disorders. We used a COPCORD India protocol to estimate the national burden of MSK disorders.

Materials and Methods: Trained paramedics used standard questionnaires to screen the population and identify respondents
with current and/or past MSK pain (non-traumatic) in 12 survey sites (8 rural); cross-sectional design and prospective data.
Several standard measures were recorded; MSK pain was self-reported (on human manikin). The site rheumatologist examined
each respondent and provided a clinical diagnosis. Pooled data (anonymized) from all sites was analyzed using standard statisti-
cal software. Standardized point prevalence rates (adjusted to Indian Census) and odds ratios (risk factors) were calculated: 95%
confidence intervals in parentheses.

Results: 56 548 population (60% rural, response rate > 70%) was screened; 10273 respondents (18%, 65% women). The prev-
alence of MSK pain was 16.14 (14.2, 18.3) and higher in the rural population (20% vs. 10.3%); rheumatoid arthritis 0.34%,
undifferentiated inflammatory arthritis 0.22%, spondyloarthritis 0.23%, osteoarthritis 4.39%, Gout 0.05%, chikungunya
arthritis 1.2%. Non-specific arthralgias, soft tissue pains, and degenerative arthritis were dominant disorders; 12% of re-
spondents reported inflammatory arthritis. Significant risk factors associated with MSK pain included female gender, poor
literacy, non-vegetarian diet, chronic non-MSK illness, past trauma, and tobacco use. Limitations included non-random

Abbreviations: AS, ankylosing spondylitis; CCQ, COPCORD core questionnaire; CDD, crystal deposition disorder; CI, confidence interval; CTD, connective tissue disorder; DALY, disability
adjusted life years; GBD, global burden of disease; IA-U, undifferentiated inflammatory arthritis; IDS, ill-defined aches and pains; JTA, juvenile idiopathic arthritis; MCTD, mixed connective
tissue disorder; MSK, musculoskeletal; OA, osteoarthritis; OIA, other inflammatory arthritis; OR, odds ratio; PCAR, post-Chikungunya arthritis and rheumatism; PGOA, primary generalized
osteoarthritis; PSA, psoriatic arthritis; RA, rheumatoid arthritis; SLE, systemic lupus erythematosus; SpA, spondyloarthritis; SR, symptom related diagnosis; STR, soft tissue rheumatism.
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selection, clinical diagnosis, and limited investigations. However, in comparison to GBD, the COPCORD outcome seemed

all-inclusive and clinically meaningful.

Conclusion: The high prevalence of MSK pain and arthritis indicates a huge disease burden in India and prioritizes the need

for a national control program.

1 | Introduction

Musculoskeletal (MSK) pain and arthritis contributed to 5.9%
of the global DALY (Disability adjusted life years) burden
and were a leading cause of disability and impaired quality
of life [1]. The MSK disease burden increased several fold
during the period 1990-2019 [2]. The contribution of arthritis
to mortality remained underestimated. Non-communicable
diseases (NCD) were increasingly recognized, but MSK pain
and arthritis remained neglected in India and the developing
World [3-6].

The WHO and International League of Associations for
Rheumatology (ILAR) launched a community-oriented pro-
gram for the control of rheumatic diseases (COPCORD) in Jan
1981. It was focused on MSK pain, disability, and arthritis in
developing economies [3]. COPCORD had three stages: popu-
lation survey (Stage I), health education and risk factors (Stage
II), and prevention and control strategies (Stage III). The pro-
gram encouraged optimum utilization of local resources and a
clinical approach to diagnosis [3] Several countries in the Asia
Pacific, Latin America, and Africa completed COPCORD sur-

veys [5].

The maiden India COPCORD was carried out in village Bhigwan
(district Pune) in 1996 and continued to date [6, 7]. The Bhigwan
survey unraveled a huge burden of MSK pain and arthritis, and
the data was used by the WHO to project RA and OA in Southeast
Asia [6, 8]. This prompted an unmet need to assess MSK pain and
arthritis in the Indian population. Further impetus was provided
by the global Bone and Joint Decade program 2000-2010 (BJD)
in India [9]. The previously validated COPCORD India Bhigwan
model was used in the current study to carry out surveys at pre-
determined sites with a uniform protocol (Figure 1). Some of these
surveys were published and contributed data to the Global Burden
of Disease (GBD) India project (2015) [4, 10-12].

In this report, we present standardized prevalence rates of MSK
pain and arthritis in the Indian population. Some important risk
factors are also described. We also present a brief overview of
the comparison between the current study and other selected
COPCORD surveys (India and global) and also highlight some
important features of non-COPCORD surveys (European) and
the WHO-Global Burden Disease (GBD) project.

2 | Materials and Methods
2.1 | Study Design

This was an observational study with a cross-sectional design
and prospective data. There were multiple study sites (8 rural

and 4 urban, Figure 1) selected in a non-random manner. The
project was completed during the period 2006-2013.

The COPCORD India Bhigwan model (1996) suitable for the
Indian situation, was used [6, 10]. It contained the standard
COPCORD Core Questionnaire (CCQ) (Stage I survey) which
is enclosed (Data S1) [5]. Each site survey was carried out in 3
concurrent phases: screening the population to identify respon-
dents (Phase 1), self-reported MSK pain, joint swelling, and func-
tion, and other relevant data (Phase 2), and clinical evaluation
(Phase 3).

Although a formal approval was not required, the principal in-
vestigator (PI) at each site presented a project overview and pro-
tocol to the local ethics committee and administration prior to
beginning the survey. Salient aspects, including the use of coded
(anonymous) individual data, were orally explained to each
study participant.

2.2 | Survey Sites

The local site PI was responsible for the selection of the site.
Some important considerations were a well-defined geograph-
ical area, a non-migrant population of about 4-5000 residents,
local support (administration and public) and easy road access.

Figure 1 shows the sites and screened population sample size.
The urban sites were in the metropolis cities of Pune, Jammu,
Chennai and Bikaner. The rural/village sites were Naora-Pargana
(Kolkata), Atal-Ballabgarh (Delhi), Kanniparamba-Cheruppa
(Calicut), Ottoor-Varkala (Thiruvananthapuram), Kandakur-
Rangareddy (Hyderabad), Keinou-Bishnupur (Manipur), Ralegan-
Siddhi (Ahmednagar) and Sarpara-Mirza (Guwahati); henceforth
referred by the district shown in parenthesis.

2.3 | Participants

The primary inclusion criteria for the Phase 1 population screen
were (i) adults aged > 16years and (ii) bona fide residence in the
study site. Exclusions were children, non-resident (site) individ-
uals, and those with migrant/temporary residence.

2.4 | Study Site Team

A dedicated rheumatologist (PI or co-PI) was identified a priori
for each survey site. Other members included physician assis-
tants, paramedics (including trained voluntary subjects from
the local population), nurses, laboratory technicians, and medi-
cal social workers.
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Summary

» Musculoskeletal pain (MSK) is a common ailment in
a community and can infrequently lead to a moderate
to severe impact on daily life.

« Important causes of MSK pain are non-specific ar-
thralgias, soft tissue rheumatism, osteoarthritis, and
inflammatory arthritis.

« Some important risk factors that can be controlled and
prevented are tobacco use, nature of work, lack of edu-
cation, and other chronic concurrent illnesses.

2.5 | Respondents

The primary screening question in Phase 1 was ‘Have you suf-
fered from pain/swelling/stiffness in the joints or musculoskel-
etal soft tissues within the last 7days (current) or sometime in
the past?’ Participants answering affirmatively were classified
as respondents (Phases 2 and 3) [5, 6, 10].

3 | Procedures
3.1 | Training

Study paramedics, physicians, and rheumatologists attended
pre-survey training workshops to standardize survey proce-
dures. Rheumatologists discussed the suitable application of
standard diagnostic and standardized a clinical approaches for
diagnosis based on the earlier Bhigwan experience [5, 6, 13].

3.2 | Survey

The population was systematically screened and monitored.
Trained paramedics supervised Phase 1 and Phase 2 surveys.
Although self-reported, they provided suitable guidance and
assistance to the participants. They also arranged and coordi-
nated the medical examination of respondents by the assistant
physicians and rheumatologists in an easy-to-access facility in
a central location (Phase 3). Home visits were made to exam-
ine subjects with severe disabilities. After three failed attempts
(spread over 4weeks) to contact and screen, the residents/re-
spondents were declared non-respondent.

3.3 | Documents

Standard paper COPCORD India questionnaires (suitably
translated) and rheumatology case record forms were used
(Appendix 1: Data S1).

The Phase 1 questionnaire included the primary screening
question (see above) and the recording of demographics and
other health information especially relevant to expected risk
factors and self-reported co-morbidity (e.g., diabetes). In Phase
2 questionnaire, respondents recorded their pain sites on a
human mannequin and completed a validated India version

of the modified Stanford Health Assessment Questionnaire
(HAQ) for functional assessment (data not shown) [7]. The
case record form (Phase 3) included a standard format for joint
examination (68 joints as recommended by the ACR), spine,
and soft tissues.

3.4 | Diagnosis and Classification

The diagnosis was essentially clinical. Several apparently
non-distinct symptom-based entities, such as non-specific ar-
thralgias (NSA), ill-defined symptoms (IDS), and soft tissue
rheumatism (STR) were diagnosed/classified according to the
earlier COPCORD Bhigwan experience [5, 6, 8].

3.5 | Statistics and Data

The minimum population of 4000 (non-random sampling)
at each site was recommended to be screened and assessed
(MSK pain and arthritis) in 24weeks. A population sam-
ple size of 51741 subjects was finally used to calculate preva-
lence. Phase 3 data from the Chennai site was disqualified
because of the low response (36%) rate in Phase 2 evaluation
(respondents).

A central electronic database (CRD, Pune) was used to enter
data from each site after comprehensive manual checks. An in-
dependent senior DEO and COPCORD investigators (RG, AV,
MS) carried out random checks of the electronic database for
correctness and consistency. The database program was indig-
enously designed and created using certified original software
programs (Microsoft Visual Basic platform 2004) and had in-
built checks to identify errors.

Each site data was standardized (direct) for age-gender using
India census 2001 [14]. The adjusted data was aggregated (and
pooled) into a single master MS Excel file. In the case of an over-
lap/multiple diagnosis, each diagnosis was counted as a separate
entity (prevalence data). Anonymized individual participant
data was used for analysis. The final analysis was carried out
by a senior biostatistician (SS) and COPCORD investigators
(RG, AV).

Both crude and adjusted point prevalence rates (percentage, 95%
confidence interval/CI, shown in parenthesis) are shown in the
current report. The prevalence was calculated using an exact
binomial method (Epi Info 6 version 6.04d -January 2001, Stat
Software).

Standard odds ratio (univariate) was shown for the risk factors;
data mined from completed Phase 1 questionnaires. Chronic
illness (risk factor) included diabetes, hypertension, ischemic
heart disease, and stroke. Multivariable logistic regressions were
carried out to identify predictors of MSK pain.

Standard statistical software package was used; significant
p<0.05, two-tailed.

Check lists showing compliance with the standard STROBE and
GATHER statements are enclosed in the Data S1.
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FIGURE1 | Individual study sites and sample size (Survey Population N=56 548) in All India COPCORD Survey. R, rural; U, urban.

4 | Results

56 548 population (60% rural, response rate >70%) was screened
(Phase 1). 10273 respondents with non-traumatic MSK pain
(18%, 65% women) were identified; 26.9% urban and 73.1% rural.
The site sample size varied from 3148 (Delhi rural) to 8145 (Pune
urban; Figure 1).

A minimum of 74% response in Phase 1 and 71% response in
Phases 2 and 3 was achieved at each qualified site.

The distribution of age seemed matched with that of the Indian
census 2001; the dominant age group was 25-44years in both
populations, but the proportion of 65+ was higher (Figure S1).
The median age of the India population sample was 37years

(range 16-103years) and that of the respondents was 48years
(range 16-100years; Table S1).

Table 1 shows the gender distribution of the participants and re-
spondents (Phase 1 and 2). There were more women amongst
the respondents with 66.6% and 64.5%, respectively, in urban
and rural populations.

The adjusted prevalence of MSK pain in the current India pop-
ulation sample was 16.14 (14.2-18.3) respectively (Table 1). The
rate was higher in the rural population (20.04% vs. 10.34%),
highest in rural Calicut (25.91%) and least in urban Bikaner
(6.40%). The frequency of MSK pain sites (human manikin,
Phase 2) is shown in Figure S2. The three most frequent pain
sites were knees, low back, and ankle-foot in urban and rural
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SR,STR 44-2

MISC, 3.1, RA 45 o) 56

SR,STR, 40-3

(b) Urban Survey

(¢) Rural Survey

FIGURE 2 | Distribution of broadly classified musculoskeletal and rheumatic disorder in the study cohort: All India, Rural and Urban survey.
Misc, miscellaneous; OA, osteoarthritis; OIA, other inflammatory arthritis; RA, rheumatoid arthritis; SpA, spondyloarthritis; SR, symptom related;

STR, soft tissue rheumatism.

populations. The adjusted prevalence of back pain (any site;
Table 2) was 6.23 (4.95-7.67); higher in the rural population
(7.97 vs. 3.67).

4.1 | Phase3

Figure 2 shows the proportion (percent) of broadly classified
diagnosis categories. The pattern was comparable in rural
and urban populations. Ill-defined SR disorders/STR were
the predominant group (44.2%): urban 40.3%, rural 45.4%. OA
was classified in 34.1% of subjects (urban 48.4%, rural 29.5%).
Inflammatory arthritis (RA, SpA, OIA) was classified in 12% of
subjects (urban 8.3%, rural 13.2%).

A detailed breakup of OIA and the miscellaneous groups
(Figure 2) was shown (Table S2). The latter included a large
proportion of undifferentiated forms of inflammatory ar-
thritis and which was several fold higher in the rural pop-
ulation. A substantial proportion of post-Chikungunya
arthritis (Calicut and Thiruvanthapuram survey sites) was also
included.

Table 2 shows the prevalence of rheumatic disorders. The ad-
justed prevalence was RA 0.34% (0.08-0.79), IA-U 0.22%
(0.05-0.68), SpA 0.23% (0.05-0.68), OA 4.39% (3.30-5.61) and
STR 1.39% (0.83-2.20); prevalence of OA Knees was 3.34%
(2.43-4.47).

The adjusted prevalence of RA varied from 0.16% in rural Calicut to
0.72% in urban Bikaner; 0.42% in the urban and 0.29% in the rural
population. 60.9% of RA cases were seropositive for rheumatoid fac-
tor (Rural 50%, Urban 68.5%). The male: female ratio was 1:5. The
adjusted prevalence (per 100000 population) of RA in women was
263,967, and 826, respectively, in the age bands 16-34, 35-54, and
55years plus; in the age band 25-44years, the prevalence was 714
in rural and 640 in urban India.

The adjusted prevalence of SpA varied from 0.03% in rural Delhi
to 0.54% in rural Calicut.

The adjusted prevalence of OA varied widely from 2.51% in rural
Guwahati to 11.23% in rural Delhi: 3.82% urban and 4.66% rural
population.

Ahigh prevalence of STR was shown in the rural sites in Kolkata
(3.37%), Calicut (2.14%) and Thiruvananthapuram (3.43%).

The adjusted point prevalence of several other MSK disor-
ders is shown in Table S3—gout 0.05% (0.04-0.07), AS 0.03%
(0.02-0.05), and PsA 0.01% (0.00-0.02).

4.2 | Risk Factors

Table 3 shows the odds ratio (OR) of the selected risk factors
of MSK pain in a univariate and Multiple logistic regression
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TABLE 3 | Risk factor analysis of MSK pain using selected variable.

Univariate analysis

Multivariate logistic regression

Respondent
Risk factor with Non respondent Role of the
variable exposure % with exposure % OR (95% CI) OR (95% CI) ‘predictor’
Age — — — 1.03 (1.03, 1.03)* Risk
Female gender 63.1 47.0 1.93 (1.85,2.01) 2.12 (2.00, 2.24)* Risk
Literacy 73.8 83.4 0.56 (0.53, 0.59) 1.05 (0.98, 1.13) —
Non-Vegetarian 72.5 65.7 1.38 (1.31, 1.45) 1.14 (1.33, 1.50)* Risk
Diet
Farm work 23.5 16.4 1.56 (1.46, 1.67) — —
Heavy nature of 17.5 16.2 1.10 (1.03, 1.17) 1.01 (0.93, 1.09) —
work
Chronic-illness 16.8 9.7 1.87(1.73,2.02) 1.91 (1.73, 2.10)* Risk
(HTN, Diabetes,
Heart, Paralysis)
Trauma 6.4 1.8 3.77 (3.16, 4.49) — Risk
Alcohol-ever 6.7 7.1 0.94 (0.86, 1.02) 0.85(0.76, 0.95)* Protective
Tobacco any 25.1 18.0 1.53 (1.45, 1.61) 1.34 (1.23, 1.42)* Risk

form-ever

*Significant p <0.05.

analysis. Female gender, poor literacy (unable to read and
write), heavy work, chronic non-MSK illnesses (diabetes, hy-
pertension, ischemic heart disease and stroke), past trauma,
and tobacco use were significant adverse risk factors; vege-
tarian diet and alcohol seemed protective. Some form of to-
bacco was used by 19.5% of the study population and 25.1%
of MSK respondents, as described in Table S4. The highest
OR (4.33, 95% CI 3.42-5.48) of tobacco use was among urban
women respondents; correspondingly, urban men respon-
dents had 2.61, rural men population 1.77, and rural women
population 1.48.

5 | Discussion

The current multisite COPCORD India survey (Figure 1) of
56548 population sample showed a strikingly high point prev-
alence (Tables 1 and 2, Figure 2) of MSK pain and arthritis.
Non-specific MSK pains (NSA and STR) and OA were the most
common disorders in the community. Twelve percent of respon-
dents suffered from RA and other inflammatory arthritis in-
cluding Post Chikungunya arthritis and rheumatism (PCAR).
Several preventable/modifiable risk factors such as tobacco use,
poor literacy, heavy manual work, and certain chronic diseases
(e.g., diabetes, hypertension) were identified.

Based on the current study, prevalence rates and the last India
census in 2010 (1.2 billion 195.29 million people (127.13 mil-
lion women) or roughly one-sixth of the India population suf-
fer from MSK pain and several million from various arthritis
(Table 2)—4.22 million RA, 54.44 million OA, and 17.24 million
STR. Notably, even low prevalence rates (e.g., gout and AS) in
the current study would mean a relatively large disease burden.

The new India census (delayed by the COVID pandemic) has not
yet begun.

COPCORD was designed as a ‘total study of the population” and
meant to reveal ‘any hidden reservoir of rheumatic complaints’
[3]. Towards this end, COPCORD surveys have served well but
remain unrecognized (Table 4) [6, 10-12, 15-38]. In addition to
specific disorders COPCORD India surveys have consistently
demonstrated a huge burden of non-specific MSK soft tissue and
joint pains and IA-U.

Chronic MSK pain was estimated to affect 20%-33% of the
global population [39]. MSK pain in the current study was as-
sessed in a sizable population sample (non-random) at each
study site. This was a challenging task, and MSK pain was
likely to be confounded by several factors, including individ-
ual perceptions and recall bias [40, 41]. We used experienced
and validated COPCORD methods [5, 6, 10]. MSK pain was
the dominant self-reported ailment in the community in the
current study as compared to other ailments (data not shown)
and was similar to earlier COPCORD India surveys [6, 10, 11].
Non-specific MSK pain (and STR) also impacted function (as
measured by the Health Assessment Questionnaire) adversely
[6, 10, 11]. In our long-drawn experience (COPCORD and
community practice), MSK pain was mostly self-managed, and
only those with moderate to severe intensity and experiencing
difficulty in daily living and livelihood seek organized medi-
cal care [6, 7, 40]. MSK pain and arthritis were often neglected
in the community and primary care setting [6, 10, 38, 40].
Undoubtedly, more research is required to understand the
nuances of MSK pain in the community. Meanwhile, educa-
tion and awareness need to be imparted to doctors and the
community. The emphasis should be on the first medical post
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TABLE 4 | Prevalence rates reported by selected COPCORD survey across the World.

Publication Sample MSK Back
Country year size pain RA OA STR FM GOUT SpA AS pain
Southeast Asia
India (R)—Current study Current 34096 20.04  0.29 4.66 1.75 NR 0.07 0.28 0.04 7.97
India (U)—Current study Current 22452 10.34  0.42 3.83 0.72 NR 0.02 0.12 0.03 3.67
All India (U + R)—Current Current 56548 16.14  0.34 4.39 1.39 NR 0.05 0.23 0.03 6.23
study
India—Bhigwan (R) [6, 10] 2001 4092 179  0.67 5.8 3.2 0 0.1 0.25  0.09 13.1
India—Lucknow (R) [15] 2018 5118 151  0.16 4.5 NR 412 0 0 0 10.66
India—Lucknow (U) [15] 2018 5053 34.1 0.47 10.6 NR 3.24 0.09 0 0 3.65
Bangladesh (R) [16] 2005 2601 26.2 0.7 7-5 2.7 4.4 0 NR 0.04 20.1
Bangladesh (U) [16] 2005 1307 24.9 0.4 9.2 2.5 3.2 0 NR 0.08 18.1
Malaysia (SR) [17] 2007 2594 21.1 0.15 2.97 NR 0.92 NR NR 0.15 11.6
Vietnam (U) [18] 2003 2119 14.9 0.28 4.1 3.4 NR 0.14 NR NR 11.2
West Asia
Iran—Tehran (U) [19] 2008 10291 41.9 0.33 16.6 4.6 0.69 0.13 0.23 0.12 13.4
Iran—Tuyserkan (R) [20] 2009 1565 66.6 0.19 20.5 2.2 0.06 NR 1.1 1.1 23.4
Kuwait (U) [21] 2004 7670 26.8 0.04 0.99 1.69 0.13 0.03 NR 0.01 9.48
Lebanon (R) [22] 2012 3530 329 1 4 5.8 1 0.01 0.3 0.1 3.0
East Asia
China—Shanghai (U) [23] 2003 6584 13.3 0.28 4.1 3.4 NR 0.22 0.11 0.11 5.6
Australia
Australia Aboriginal (R) [24] 2004 847 33 0 5.5 7.4 0.11 3.8 0.5 0.5 12.5
Africa
DR Congo (R) [25] 2017 1500 49.5 1.4 36.8 5.2 NR 0.06 3.8 3.8 13.4
Nigeria (PU) [26] 2022 3056 58 0.03 6.1 1.7 0.6 0.3 NR NR 3.1
Latin America
Argentina—Rosario (U) [27] 2016 1656 31.2 2.4 4 2.9 0.1 0 NR NR 19.3
Brazil (U) [28] 2004 3038 30.9 0.46 4.14 NR 2.5 NR NR NR NR
Mexico (U+R) [29] 2011 19213 25.5 1.49 10.24 3.8 0.68 0.35 NR 0.15 5.8
Colombia (U) [30] 2018 6693 48 1.49 10.81 NR 0.72 0.56 0.28 0.11 7.24
Cuba (U) [31] 2009 3155 43.9 1.24 20.4 6.4 0.22 0.38 0.19 0.1 11.6
Ecuador—Cuenca (U +R) [32] 2016 4877 32.5 0.8 9.8 NR 2 0.4 NR 0.08 9.3
Ecuador—Saraguro (R) [33] 2020 2687 46.3 1.3 6.5 5.8 1.8 0.01 NR 0.03 9.3
Guatemala—San Juan (R) [34] 2012 4000 14.45 0.85 30.95 2.13 NR 0.03 NR NR 0.48
Guatemala—City (U) [34] 2012 4000 9.3 0.53 1.65 1 NR NR NR NR 0.50
Peru (U) [35] 2018 1095 317 127 475 886 1.09  0.64 0 0 6.76
Venezuela (U) [36] 2015 3973 24 04 15 NR 0.2 0.3 0.1 0.05 2.8
Venezuela (R) [37] 2016 1537 32.9 1.1 141 NR 0.5 0.3 0.4 0.05 12.4

Abbreviations: AS: ankylosing spondylitis; FM: fibromyalgia; NR: prevalence rates are not reported in publication; OA: osteoarthritis; PU: peri-urban; R: rural; RA:
rheumatoid arthritis; SpA: spondyloarthritis; SR: semi-rural; STR: soft tissue rheumatism; U: urban.
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(primary care physicians) and the rheumatologists ought to be
more proactive.

Although limited by the screening questionnaire, the current
study assessed several risk factors of MSK pain (Table 3). Several
risk factors such as lack of literacy and tobacco use were mod-
ifiable and amenable to change in the future prevention pro-
gram (COPCORD Stage 3). The current findings (risk factors)
were consistent with the earlier COPCORD and GBD reports
[2, 4, 6, 10]. However, the supposedly protective roles of vege-
tarian diet and alcohol (Table 3) need validation and further re-
search. Several other risk factors (MSK pain) such as genetics,
environment (including infections), socioeconomics, and indi-
vidual personality traits ought to be assessed.

It seems reasonable to compare the point prevalence rates of
different COPCORD surveys and explore the background in-
formation of the population and survey site; rates may not be
standardized (Table 4). A uniform standardized community
approach and a validated CCQ were used by COPCORD sur-
veys (Table 4) [3, 5, 10, 38]. COPCORD Mexico showed good
validation (sensitivity and specificity for specific arthritis) of
the CCQ using current MSK pain as the primary variable in
a very large population sample [42]. Although not random,
COPCORD site/population selection was driven by epidemi-
ology concerns (such as sample size, valid residence, commu-
nity participation, and a good response rate (> 70%)) [5, 10].

Comparing COPCORD India Surveys (Tables 2 and
4)-Additional Insights: The COPCORD Bhigwan (1996) was
followed by COPCORD Lucknow. Altogether, 22 COPCORD
surveys were completed from 1996 to 2012. There were 13 sites
in the current study (Figure 1) [5, 6, 10-12, 15]. An indepen-
dent randomized survey (30000 population in urban-rural
sites in 3 regions) based on the COPCORD Bhigwan model
was sponsored by the Indian Council of Medical Research
(ICMR) and supervised and coordinated by the first author
(AC; not published).

The adjusted prevalence of RA in the maiden rural COPCORD
Bhigwan (0.67) was reported to be strikingly high. However, a
lower rate was found in the subsequent COPCORD Lucknow and
evident in the current India study (Table 2). A substantial num-
ber of young women seemed to suffer from RA, and this was con-
sidered unique to the Indian population. Data from COPCORD
India Bhigwan showed a high prevalence (876/100000 popula-
tion) of RA in the young women (age band 15-44years); some
corresponding rates reported were USA 308, Norway 150, China
237, South Africa 1042 [8]. A similar RA trend was also observed
in the current study (see results). This warrants public health in-
tervention and elaborate research. We speculate that the cause
may be related to a gene—environment interaction.

The adjusted prevalence of OA in the current study sites ranged
from 2.5% to 5.24% (except higher in the Delhi site) which was less
compared to Bhigwan and Lucknow surveys. Substantial IA-U
was reported from several current sites (especially rural) and
Bhigwan but was not reported in the Lucknow study. The preva-
lence of SpA/AS in rural (0.28) and urban (0.12) India was lower
than that in Bhigwan (<0.3) and not reported from Lucknow.
Interestingly, a high prevalence of SpA (0.5) was reported from

the two sites in South India in the current study, which were sur-
veyed 18 months after the Chikungunya epidemic [11, 12]. The
prevalence of gout was uniformly low (<0.15%.) in COPCORD
India surveys.

In the ICMR randomized COPCORD study, the crude prevalence
of RA, OA, and gout was 0.17-0.62, 3.28-6.5, and 0.03-0.13, re-
spectively (unpublished). Intriguingly, the latter results were not
remarkably different from those of the current non-randomized
population study.

NSA, STR, and OA were the predominant disorders in the cur-
rent study (Figure 2) and were much higher in the rural sites,
similar to the COPCORD Bhigwan survey. The latter was in
sharp contrast to COPCORD Lucknow. The distinction between
urban and rural regions is an important consideration in public
health in India [10, 40].

IA-U was a heterogeneous group of inflammatory arthritis that
could not be diagnosed distinctly as RA or SpA, or PsA. Several
cases (IA-U) were believed to be post-infective, and in recent
times, PCAR seems to have increased the burden [10, 43, 44]. The
current study surveys in Thiruvendran and Calicut (Figure 2)
were carried out about 18-24 months after the epidemic and cap-
tured a high prevalence and disability (DALY) of PCAR (stan-
dardized prevalence 1.17 (0.67, 1.97)) [11, 12, 45]. Several cases
of TA-U mimicked seronegative RA and were an important diag-
nostic dilemma [44].

COPCORD Bhigwan reported an unusually high consump-
tion of tobacco, both in the population and MSK respondents,
and it was an important risk factor [6, 40]. The latter was
also evident at all current sites (data not shown) and in the
pooled current data (Table 3); more in rural sites (24.2% vs.
10.4% urban, Table S4). Several other risk factors in the cur-
rent study (Table 3) such as female gender, trauma, illiteracy,
heavy manual work, and co-morbidity, were also reported in
the Bhigwan survey. This encourages a more focused program
of prevention in rural India.

Although the current study population and site selection were
not randomized, a large population sample from several sites
distributed all over India (in no order) was likely to address the
issues connected with diversity and representation of the Indian
population. India is well known for multifaceted diversity and
in particularly related to ethnicity, culture and traditions, and
socioeconomics. The rapid modernization and migration of
people from villages to towns and cities are bound to influence
the epidemiology of MSK and several other diseases. The pre-
vious COPCORD India studies (Bhigwan and Lucknow) were
based on single-site survey, which cannot be representative of
the Indian population. All in all, the current study is likely to be
more contemporaneous and a better reflection of the national
landscape of MSK pain and arthritis.

5.1 | Comparing Selected Global COPCORD
Surveys (Table 4)

Country data (classified into geographical regions) was shown
for eyeball comparison, and the reader is encouraged to assess
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the country-specific publication for more definitive informa-
tion [3, 6,10-12,16-37]. Several publications prior to 2000 were
not included (Philippines, China, Pakistan, Egypt, Indonesia
and Australia) and may be accessed on the website [5]. The
MSK pain rate in West Asia, Africa, and Latin America seemed
higher than in Southeast Asia and China. The prevalence of
RA was mostly less than 1% except for Lebanon, DR Congo,
Mexico, Colombia, Cuba, Peru, and Argentina. Intriguingly,
RA was not reported by the Australian Aboriginal survey. The
prevalence of symptomatic OA was strikingly high in Iran
(16.6%-20.5%), rural DR Congo (36.8%) and rural Guatemala
(30.95%); elsewhere, it was much less. The rate for STR ex-
ceeded 10% in several countries. Few COPCORD surveys
classified FM, and a prevalence > 1% was reported from India
(Lucknow site), Lebanon, Australian Aborigines, DR Congo,
Ecuador, and Peru. The prevalence of gout was exceptionally
high in the Australian Aboriginals (3.8%) and much less in
Asian and other COPCORD surveys; some Latin American
countries showed prevalence of 0.3%-0.65%.

Several factors were likely to contribute to the variation in the
prevalence of MSK pain and arthritis among COPCORD sur-
veys. The brief description about diversity in India (see above)
was also relevant to several developing countries and ancient
and ethnic civilizations.

5.2 | Selected European MSK Surveys

Unlike COPCORD, these surveys were mostly retrospective and
used electronic data based on different resources such as medi-
cal/insurance records, tertiary care hospitals, telephonic surveys,
and registries [39, 46-48]. They were selective in nature (target
disorders) and some were self-reported. However, except for neck
and back pains, several other common community ailments were
not identified, as shown in COPCORD surveys (Table 4).

Almost one-third (32%) respondents (more women) reported
current MSK pain with wide variation (e.g., Ireland 18%
and Finland 44%) [48]. On superficial comparison, most of
the European rates seemed higher than those reported by
COPCORD surveys (Table 4). 31.9% of adults (>35years) re-
ported high-impact non-inflammatory chronic MSK pain [47].
The latter was higher in people of African and Asian ethnicity
compared to white residents, but the difference was consider-
ably reduced when data was adjusted for income, occupation,
and adverse life events [46].

The recent comprehensive Europe MSK Health report (v5)
described a wide spectrum of MSK pain and arthritis with a
striking variation in prevalence rates like that shown by the
COPCORD surveys (Table 4). The RA prevalence varied from
0.2% in North France to 0.66% in South France and was re-
ported nationwide as 0.31%, which otherwise seemed unusu-
ally low. The RA prevalence varied from 0.3% (Italy) and 0.66%
(Spain) to 0.83% (UK) and 3.14% (The Netherlands). The reason
for such a remarkable difference is not clear. A similar situation
existed for symptomatic knee OA (Italy 5.39%-29.8%, UK 6.5%,
Spain 40.39%). Symptomatic OA hip showed a high prevalence
in several European countries but was infrequently reported
in COPCORD surveys [10]. The lesser prevalence in the latter

Indian survey was speculated to be due to traditional lifestyles
of squatting and sitting cross-legged. The prevalence of gout
was high in several countries and was in sharp contrast to that
shown by COPCORD surveys (except Australia Aboriginals).

GBD: Based on the GBD data, chronic pain and disability was
reported as greater in developing countries compared to de-
veloped countries [1, 49]. This may not be entirely true. GBD
does not obtain chronic MSK pain in totality for analysis as
done in the COPCORD (Table 4) [50]. Except for neck and
back pain, GBD primarily targets RA, OA, and gout, and ev-
erything else was categorized as ‘Other MSK’ [1, 49, 50]. It
is prudent to note that although providing invaluable global
MSK disease burden estimates, a major limitation of the GBD
project is the heterogeneity and lack of verification of the
source data [1, 2, 4, 50, 51].

Ever since inception, the focus of WHO-GBD was on incidence,
disability (DALY) and mortality [52]. COPCORD surveys pro-
vide prevalence data, and several (in particular India) have
used HAQ to record functional disability (Table 4). Recently,
the WHO and GBD reports described a shift towards preva-
lence data (rather than incidence) which is much more mean-
ingful to health policy makers [52]. Some COPCORD data was
used recently by the GBD project [4, 50, 51]. Overall, despite
being a major source of MSK data in the developing countries,
COPCORD remains under-recognized and neglected for global
relevance and use [52, 53].

‘Other MSK’ has been listed amongst the top 20 contributors to
global daily and the incidence increased by 123.4% during the
period 2009-2019 [50, 51]. Currently, “Other MSK” is a hetero-
geneous category lacking any meaningful clinical or otherwise
description. The emerging huge burden of PCAR in Asian and
Latin American countries ought to be quickly recognized and
addressed suitably or else it will be another ‘Other MSK’ (GBD)
and escape appropriate attention and addressal [43, 45, 54]. In
fact, the method for calculation (Other MSK) was indirect and
somewhat uncertain [50]. The latter report stated that in view of
the lack of comprehensiveness and quality, the MSK data may be
an underestimate. The authors also expressed concern about re-
setting the GBD analytic process for ‘Other MSK’ outcome [50].
All in all, this is indeed worrisome from a rheumatology and
public health perspective.

5.3 | Other Limitations

Several non-standardized clinical descriptives were used to clas-
sify MSK disorders. Although rheumatologists examined every
respondent, the lack of laboratory and radiology investigations
was often an impediment to making a definite diagnosis in diffi-
cult clinical situations such as early arthritis or ill-defined MSK
pain. Community surveys and data collection was likely to be
biased in several ways—observer and information. There were
several unexpected delays due to problematic logistics, deficient
skilled manpower, lack of funds, and unanticipated encoun-
ters with the Chikungunya epidemic (2006-2009) and Covid
pandemic (2020-2022). This was a “prevalence rate” study and
we did not calculate the DALY burden except in the case of
PCAR [12]. Admittedly, COPCORD was not meant to measure
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uncommon rheumatic disorders such as lupus and dermatomy-
ositis, and childhood onset arthritis.

5.4 | Future Direction

There is an urgent need to enhance the COPCORD website and
establish an online data repository [54]. The current author
(AC) is aware of the ongoing efforts by the APLAR towards the
latter project. Wigley et al. (2009) opined on the likelihood of
improvement in the standard of living in developing countries
if rheumatic diseases are well controlled and proposed that a so-
cioeconomic evaluation (COPCORD Stages II and I1I) be carried
out of the ongoing COPCORD India Bhigwan [55]. A 25-year
COPCORD Bhigwan resurvey was completed in 2022-2023 and
preliminary data were presented in the APLAR Congress 2023
(unpublished).

All in all, the current COPCORD study outcome remains rel-
evant to the current Indian context of MSK pain and arthritis.
Perhaps it is also an incentive for developing countries.

6 | Conclusion

This WHO COPCORD population survey demonstrated a high
prevalence of MSK pain and arthritis in the Indian population,
and particularly in the rural sites. A wide spectrum of MSK dis-
orders, including the recently recognized post-Chikungunya
pain and arthritis, was described. Several risk factors of MSK
pain were reported, and several, such as tobacco use, were
potentially modifiable. Non-specific arthralgias, soft-tissue
rheumatism, and OA were the dominant community ailments,
although the burden of inflammatory arthritis was substan-
tial. An alarming proportion of RA was described in young
women. Our study calls upon the Government of India to
launch a national control program for MSK pain and arthritis
as a priority.
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