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Background  
Population-level information on the prevalence of rheumatic disorders from rural India is 
rare. We investigated the prevalence and patterns of rheumatic disorders among adults in 
rural Gadchiroli, India. 

Methods  
In this population-based, cross-sectional study, trained surveyors conducted a 
door-to-door survey to identify individuals with pain in back and extremities in two 
randomly selected villages from this region. Subjects who reported the presence of pain 
were evaluated by a team of a rheumatologist and orthopedic surgeons in a special clinic 
organized in these villages. 

Results  
Out of 2,535 eligible adults, 2,259 (89%) were surveyed, and 1,247 (55%) reported pain in 
the back or the extremities, and were therefore referred to the specialist clinic. Out of 884 
(71%) participants who attended the clinics, 615 (70%) reported pain in the extremities. 
The point prevalence of soft tissue rheumatism (STR) in the community was 28% (95% 
confidence interval, CI=26.1-29.8%) while that of arthritis was 12.2% (10.8-13.5). The 
point prevalence of rheumatoid arthritis was 0.4% (0.1-0.6). Both STR and arthritis were 
more common in women and in the elderly. 

Conclusions  
Soft tissue rheumatism was the commonest rheumatic disorder in this rural community, 
followed by arthritis. Inflammatory and infectious disorders were rare. Given the high 
prevalence of STR and arthritis, community health workers and physicians working in 
rural areas need to be trained, in order to improve the management of these conditions. 

Musculoskeletal disorders are the leading global cause of 
disability.1‑3 Collectively, they accounted for close to half 
(48%) of all years of life lived due to disability from var
ious diseases in 2019.4 Despite this, many regions of the 
world still lack population-level data on these disorders.5 

In particular, data from rural populations are very limited. 
Available studies show that a significant proportion of rural 
population can be affected by musculoskeletal disorders. 
In a study from rural Iran 66% of adults reported muscu
loskeletal pain in the week preceding survey.6 As much as 
61% of adults from rural Guatemala reported musculoskele
tal complaints. Populations from Asia reported somewhat 
lower estimates; 26.2% in rural Bangladesh and 23.6% in 
Indonesia reported musculoskeletal pain.7‑9 

One sixth of the world’s population lives in India, and 
more than two-thirds of the entire population of India lives 
in rural areas.10 A few population-based studies have been 
conducted in rural India to assess the prevalence of 
rheumatic disorders and other musculoskeletal complaints. 
However, these have been conducted in relatively affluent 
or peri-urban rural areas,11,12 while studies from rural 
agrarian communities in India are very rare. This is of the 
special interest, as these populations are even more likely 
to experience substantial burden of rheumatic disorders, as 
manual labour is the main source of income. 

The aim of this study was to investigate the prevalence 
and patterns of rheumatic disorders among adults in rural 
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Gadchiroli, which is one of the most underdeveloped dis
tricts of India. 

METHODS 

STUDY SETTING 

The study was conducted in Gadchiroli district of the Maha
rashtra state of India. The total population of the district is 
1,071,795 as per the National census conducted in 2011.13 

93% of the district’s population lives in rural areas and 
close to 75% of the land is covered by forest.13 The main 
source of livelihood is paddy cultivation. There is very little 
mechanization in farming activities, meaning that most of 
adults are extensively involved in paddy plantation, de-
weeding and harvesting; the burden is even greater in 
women, who are additionally expected to attend their 
household chores such as collecting firewood, cooking, 
fetching drinking water from wells and washing clothes. 
Typically, only one crop is cultivated in a year and for the 
remaining part of the year adults are involved in forest 
labour, construction work in nearby towns, migrate for farm 
labour to neighbouring districts or participate in manual 
labour activities involved in constructing roads, digging 
wells and other water bodies under the employment guar
antee scheme of the Government of India.14 There are no 
large-scale industries in the district. The district is classi
fied as one of the most underdeveloped hundred districts of 
India by the NITI Aayog, the policy think tank of the central 
government.15 

Health care in the district is provided primarily through 
the public health system. In addition, a few non-govern
ment organizations, traditional healers, unregistered infor
mal providers, private registered practitioners also provide 
health care. 

Society for Education, Action and Research in Commu
nity Health (SEARCH) is a non-governmental organization 
working in this district since 1986. It has a field practice 
area of 86 villages where community health workers 
(CHWs) regularly collect population-based information and 
provide health care for selected ailments. The study was 
jointly conducted by SEARCH, the Spine Foundation, a 
non-profit organisation to promote spine care in India and 
the rheumatology section of the Hinduja Hospital, a large 
tertiary care hospital in Mumbai, India. 

STUDY DESIGN AND SAMPLE 

This population-based, cross-sectional study was con
ducted in rural Gadchiroli. The sample size required for the 
study was calculated using the formula Z2 1-α/2P(1-P)/d2 

where P is the anticipated prevalence of back pain and d 
is the precision.16 Considering the anticipated point preva
lence of non-specific low back pain in the adults (≥ 20 years 
of age) at 15%, precision of 0.02, design effect of 25% and 
a non-response rate of 15%, a minimum sample of 1800 
adults was needed. Considering the average population of 
adults in villages in the field practice area of SEARCH at 

about 1000, 2 villages were needed to be included in the 
study. 

Out of 86 villages in the field practice area of SEARCH, 
in 39 villages the CHWs provide care for selected ailments. 
The two study villages were selected by a two-stage pro
cedure from the sampling frame of 39 villages. The inclu
sion criteria for villages were- a) presence of residential 
male and female CHW of SEARCH in the village to ensure 
complete data collection, b) adult (≥20 years) population 
≥1000, c) location more than 5 km away from Gadchiroli 
town, and d) no hospital or Primary Health Centre (PHC) 
located inside the village. The aim was to include typical 
Indian villages of medium size, not too close to an urban 
area, and where a house to house survey was feasible by 
the CHWs of SEARCH. Villages with larger adult population 
(>2000) were excluded. Seven villages out of 39 villages met 
the eligibility criteria. From these seven villages, two vil
lages were randomly selected. The two selected villages, 
Mudza and Bamhani were 7 and 12 kilometers from the dis
trict headquarter respectively and 20 kilometers from each 
other. Both the villages were agrarian with farming as the 
primary source of livelihood. All the resident adults ≥20 
years of age of these two villages as recorded in the pop
ulation register of SEARCH were eligible for the study and 
were recruited through household survey by the CHWs. 

DATA COLLECTION 

The study was conducted in two phases. In the first phase, 
data on point prevalence of pain in back and extremities 
were collected from 1st January 2010 to 25th January 2010 
by the trained CHWs of SEARCH. The CHWs conducted a 
door to door survey and after taking an informed consent, 
administered the questionnaire to the eligible adults. All 
patients with pain in back and extremities were referred to 
a specialist clinic that was organized in these two villages, 
staffed by a team of a senior rheumatologist, spine sur
geons, physiotherapists, occupational therapists and a psy
chologist. 

In the second phase, patients referred by the CHWs were 
evaluated in a specialist clinic. The clinics were organized 
in respective villages approximately 15 days after the com
pletion of the data collection for the prevalence study, in 
order to reduce the time lag between identification of 
symptoms (pain in back and extremities) by the CHW and 
the subsequent examination by the clinicians. This was also 
done to reduce possible inconsistencies in the findings of 
the CHWs and the clinician attributed to the time elapsed 
between the two visits. 

We developed a survey instrument that was used in the 
clinic, focusing on medical history and musculoskeletal sta
tus. The survey instrument was pilot tested in a rheuma
tology clinic in the city of Mumbai, as well as in the rural 
clinic of SEARCH. Clinicians were trained to use the survey 
instrument in a standardized manner. 

DIAGNOSIS AND CLASSIFICATION 

The diagnoses were based on clinical examinations. Stan
dard operational definitions based on the American College 
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of Rheumatology 1990 criteria for diagnosing rheumatolog
ical diseases were used for various clinical diagnoses to en
sure uniformity in diagnosis by the clinicians.17 Laboratory 
and imaging investigations were performed as necessary. 
The patients were managed according to the standard man
agement plan. Further course of action was explained to pa
tients in case there was no relief or if chronic treatment was 
deemed necessary. 

STATISTICAL ANALYSES 

The information on the age- and sex-distribution of the 
population of the two villages was obtained from the popu
lation register of SEARCH. Age-specific prevalence rates of 
various rheumatological disorders were estimated for male 
and female clinic-attendees. Then the number of males and 
females in each age-group in the clinic non-attendee pop
ulation were multiplied by these rates to obtain the ex
pected number of cases for the clinic non-attendees using 
the method of indirect standardization.18,19 The number 
of cases for each rheumatological disorder from the at
tendee population and the expected number of cases from 
the non-attendee population were then combined to obtain 
the prevalence of that disorder in the entire adult popu
lation. We calculated 95% confidence intervals (CI) for the 
prevalence rates. Means were compared using Student’s t 
test and proportions were compared using Chi-square test. 
Analyses were conducted using Stata 10.0 (State Corp, Col
lege Station, Texas, USA), with significance set at P<0.05. 

ETHICS APPROVAL 

The study followed the tenets of the Declaration of 
Helsinki. Ethical approval for this study was granted as part 
of the main study to evaluate the prevalence of pain in 
back and extremities in rural Gadchiroli, by the Institu
tional Ethical Committee of SEARCH formed according to 
the guidelines by the Indian Council for Medical Research. 
Consent was obtained first at the cluster level in the study 
villages 15 days before starting the survey. The commu
nity leaders (village council leaders and members, school 
teacher and presidents of microfinance self-help groups) 
were explained the purpose and scope of the study includ
ing the benefits to the villagers (availability of referral care 
in the clinic of SEARCH and the care through a village 
clinic). Informed written consent was obtained in vernac
ular language in a standard format from individual par
ticipants after explaining the nature and benefits of the 
study. The consultation by spine surgeons and rheumatol
ogists and physiotherapists, medications, laboratory inves
tigations, as well as imaging with X-rays and magnetic res
onance imaging (MRI) including transport were provided 
free of cost to the study participants. For those needing sur
gical interventions, such services were provided at signifi
cantly subsidized costs. The CHW discussed these benefits 
using a printed pamphlet. 

Figure 1. The study flow.    

RESULTS 

The total population of two villages was 3735 and 2,535 
subjects who were ≥ 20 years of age were eligible to partici
pate in the study. Out of this number, 2,259 (89%) accepted 
to participate in the study and formed the study sample. 
Over half of them, 1,247 (55%) reported having pain in back 
or extremities at the time of the survey. An invitation to 
visit the clinic was offered to all of them, and 906 (73%) at
tended the village clinics (Figure 1 ). Among those who did 
attend the clinic, 22 (2%) were symptom-free on the day of 
the clinical examination, and were subsequently excluded; 
this meant that the final sample size for the clinical atten
dees was 884 (Table 1 ). 

The comparison between attendees and non-attendees 
of the clinic visit suggested that non-attendees were more 
commonly younger (P<0.001), men (P=0.002), more literate 
(P=0.015) and were more likely to be laborers (P=0.016; 
Table 1 ). 

The point prevalence of pain in extremities was 38.4%; 
prevalence of arthritis was 12.2%, with osteoarthritis being 
the commonest disorder (Table 2 ). Among various sites, 
osteoarthritis of knee had the highest prevalence (8.9%). 
The point prevalence of STR was 28 %. Regional STR was 
more common (24.7%) than diffuse STR (4.9%, Table 2 ). 
In the regional STR, the prevalence of arthralgia involving 
knee was 12.2%, shoulder was 7.5%, ankle was 3.6% while 
elbow was 3.2%. Among diffuse STR, the prevalence of fi
bromyalgia was 1.3%. The prevalence of rheumatoid arthri
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Table 1. Demographic characteristics of the clinic attendees and non-attendees         

Characteristic Clinic attendees (n=884) Non-attendees (n=363) P 

Age; mean±standard deviation 48.5± 15.3 43.1±14.4 <0.001 

Males; n (%) 326 (37) 169 (47) 0.002 

Literate; n (%) 420 (48) 200 (55) 0.015 

Married; n (%) 845 (96) 340 (94) 0.156 

Caste; n (%) 

Scheduled caste 85 (10) 37 (10) 0.755 

Scheduled tribe 129 (15) 51 (14) 0.804 

Others 670 (76) 275 (76) 0.990 

Occupation; n (%) 

Labourer 351 (40) 171 (47) 0.016 

Farmer 309 (35) 133 (37) 0.572 

Servicemen/woman 22 (2) 11 (3) 0.588 

Housewife 98 (11) 17 (5) <0.001 

Business 61 (7) 23 (6) 0.718 

Other 43 (5) 8 (2) 0.031 

tis was 0.4%, spondyloarthropathies was 0.2%, polymyositis 
was 0.1% and infective arthritis was 0.2%. None of the pa
tients had gout or acute traumatic arthritis (Table 2 ). 

SEX AND AGE DISTRIBUTION 

The prevalence of arthritis (13.3% vs 9.7%, P=0.007) and 
STR (31.5% vs 24.3%, P<0.001) was higher among women 
than men (Table 3 ). The prevalence increased with advanc
ing age in general (Figure 2 ). Prevalence of regional STR 
was about 5% in the age group of 20-30 years and increased 
to 25% after the age of 40 years. The prevalence of os
teoarthritis of knee was less than 5% until the age of 40 
years and increased to 20% among those >60 years of age. 
The prevalence of other osteoarthritis and diffuse STR also 
increased with age but remained close to 5% in those >60 
years (Figure 2 ). 

DISCUSSION 

The results of this study show that a third of adults had 
STR and about one in eight adults had arthritis in the rural 
population of one of the most underdeveloped districts of 
India. At the same time, the prevalence of inflammatory 
and infectious rheumatic disorders was low. Expectedly, 
the prevalence of rheumatic disorders was higher among 
women and increased in elderly. 

The prevalence of STR in this study (28%) is higher than 
that reported from Bhigwan in rural India (5.5%),11 as well 
as that reported from the Community Oriented Programme 
for Control of Rheumatic Diseases (COPCORD) studies con
ducted in the rural areas of other developing countries 
(2.3-6.6%).20 These findings are similar to that reported 
from studies in China and Lebanon.21,22 The prevalence 
of osteoarthritis (OA) was also higher in the current study 
(11.4%) than that reported from the study in Bhigwan 
(5.8%).11 The prevalence of OA reported in the COPCORD 

studies from rural areas of other developing countries has 
ranged from 3.95 to 8.5%.20 The reason for higher preva
lence of STR and OA in the present study compared to those 
reported in other rural areas will need further investigation. 
Joshi et al had speculated that the higher prevalence of STR 
and knee OA in rural Indian populations could be due to 
micro trauma to musculoskeletal tissues from occupational 
overuse.23 As mechanization in farming activities is low in 
Gadchiroli and farming and non-farming labour activities 
in this district requires static work postures as well as lift
ing, carrying, pushing and pulling,the prevalence of OA and 
STR could be higher than other rural farming populations. 
Also, psychosocial factors have been implicated as risk fac
tors for STR such as high speed of work, lack of social sup
port, monotonous work and lack of autonomy or control.24 

Some of these factors may be applicable to the farming and 
other manual labour activities undertaken by the rural pop
ulation in Gadchiroli. 

The prevalence of rheumatoid arthritis in the current 
study was 0.4% which is comparable to that in Bhigwan 
(0.54%) and is comparable to that reported from COPCORD 
studies in rural regions of other developing countries 
(0.28-1%).20 The prevalence of ankylosing spondylitis in 
the current study was 0.2% while in the COPCORD studies 
conducted in the rural areas of developing countries it was 
0.09-0.26%.20 We did not come across any patient with gout 
or acute traumatic arthritis in the current study. The preva
lence of infective arthritis in our study was low (0.2%) de
spite the study area being one of the most underdeveloped 
parts of India. In a study conducted in rural and urban parts 
of Pune, which is a developed region of India, no cases of 
infective rheumatic disorders were found.23 

The findings of high prevalence of STR and OA found 
in our study is probably also applicable to other rural re
gions of India, where adults rely heavily on physical labour 
to earn their livelihood. Given the high prevalence and the 
need for healthcare services, care for these ailments needs 
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Table 2. Point prevalence of rheumatic disorders in the sample and in the population (adjusted for non-              
attendees)  

No. Condition* Sample prevalence; n (%) Population prevalence† [95% CI‡] 

Pain in extremities 615 (69.6) 38.4 [36.4-40.4] 

I Arthritis 196 (22.2) 12.2 [10.8-13.5] 

Osteoarthritis 183 (20.7) 11.4 [10.1-12.7] 

a, Osteoarthritis of knee 142 (16.1) 8.9 [7.6-10.0] 

b, Other osteoarthritis 41 (4.6) 2.6 [1.9-3.2] 

Rheumatoid arthritis 6 (0.7) 0.4 [0.1-0.6] 

Spondyloarthropathies (ankylosing spondylitis) 3 (0.3) 0.2 [0.0-0.4] 

Infective causes 3 (0.3) 0.2 [0.0-0.4] 

a, TB§ 1 (0.1) 0.1 [0.0-0.1] 

b, Non TB§ (Pyogenic, Fungal, Viral] 2 (0.2) 0.1 [0.0-0.3] 

Other arthritic disorders 2 (0.2) 0.1 [0.0-0.3] 

II Other Rheumatic Diseases 1 (0.1) 0.1 [0.0-0.1] 

Polymyositis 1 (0.1) 0.1 [0.0-0.1] 

III Soft Tissue Rheumatism 448 (50.7) 28 [26.1-29.8] 

Diffuse 78 (8.8) 4.9 [4.0-5.8] 

a, Fibromyalgia 21 (2.4) 1.3 [0.8-1.7] 

b, Others soft tissue pain 58 (6.6) 3.6 [2.9-4.5] 

Regional 392 (44.3) 24.7 [22.7-26.3] 

a, Arthralgia 368 (41.6) 23 [21.2-24.7] 

Shoulder 120 (13.6) 7.5 [6.4-8.6] 

Elbow 52 (5.9) 3.2 [2.5-4.0] 

Wrist 27 (3.1) 1.7 [1.2-2.2] 

Hand 14 (1.6) 0.9 [0.5-1.3] 

Hip 7 (0.8) 0.4 [0.2-0.7] 

Knee 196 (22.2) 12.2 [10.9-13.6] 

Ankle 57 (6.4) 3.6 [2.8-4.3] 

Foot 22 (2.5) 1.4 [0.9-1.9] 

b, Soft Tissue 38 (4.3) 2.4 [1.8-3.0] 

Arm 10 (1.1) 0.6 [0.3-0.9] 

Thigh 5 (0.6) 0.3 [0.1-0.5] 

Calf 12 (1.4) 0.7 [0.4-1.1] 

Foot or toes 8 (0.9) 0.5 [0.2-0.8] 

IV Post-traumatic conditions 6 (0.7) 0.4 [0.1-0.6] 

V Unclassified 52 (5.9) 3.2 [2.5-4.1] 

* Conditions are overlapping and not exclusive 
† prevalence in the entire population (participants and non-participants) 
‡ Confidence Interval 
§ Tuberculosis 

to be provided at the village level in rural areas prefer
ably through the public healthcare system so that the care 
is provided at minimal costs. As the prevalence of serious 
rheumatic disorders was low, village level accredited social 
health activists (ASHAs) in the public healthcare system in 
India can potentially be used to provide care for this prob
lem. These workers can be trained to diagnose and refer 
those with serious disorders and provide treatment for the 
rest. Those with more serious conditions like inflammatory 
and infectious rheumatic disorders will have to be managed 
at the level of the Community Health Centres (which typ

ically cater to a population of 100,000) or at the district 
hospitals (typically catering to a population of 1 million or 
higher) of the public healthcare system. 

The strengths of this study include a community-based 
sample, with close to 90% of population coverage. Addi
tionally, the diagnoses were made by clinical experts. At 
the same time, the study has several limitations. These in
clude the lack of clinic attendance among the invited res
idents, which we tried to offset by developing a statisti
cal adjustment. Additionally, the response was less among 
young males, labourers and literate individuals, possibly 
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Table 3. Sex-wise percentage prevalence of arthritis and soft tissue rheumatism among adults            

Diagnosis* Men $ % [95% CI†] Women $ % [95% CI†] P 

Arthritis 9.7 [8.0, 11.6] 13.3 [11.4, 15.4] 0.007 

Osteoarthritis of knee 6.8 [5.4, 8.5] 9.7 [8.0, 11.5] 0.013 

Other osteoarthritis 2.3 [1.5, 3.3] 2.5 [1.7, 3.6] 0.716 

Soft tissue rheumatism 24.3 [21.7, 26.9] 31.5 [28.9, 34.3] <0.001 

Regional 22.7 [20.3, 25.3] 26.1 [23.6,28.7] 0.062 

a. Arthralgia 21.2 [18.9, 23.8] 24.4 [22.0, 27.0] 0.071 

Diffuse 2.5 [1.7, 3.7] 7.1 [5.7,8.7] <0.001 

* Diagnostic categories are overlapping and not exclusive 
$ Adjusted for non-participants 
† Confidence interval 

Figure 2. Age-wise population prevalence of soft tissue       
rheumatism and osteoarthritis.    

causing some selection bias; higher mobility of this group 
might be the reason for their non-response. The other po
tential limitation of the study is that those without symp
toms of rheumatic diseases at the time of the initial screen
ing survey could have been missed. 

CONCLUSIONS 

Our study, conducted in one of the poorest communities 
of India, shows that STR and arthritis are the commonest 
rheumatic disorders, while infectious and inflammatory 
disorders were rare. The healthcare providers working in 
rural areas of India need to be trained to manage these dis
orders. Given the high prevalence of rheumatic disorders, 
care for this problem needs to be provided at village level 
through public healthcare system to reduce out of pocket 
expenditure on the care of these disorders. 
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