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Background Population based estimates of the burden of pain in back and extremities
(PBE) are lacking from rural India. We estimated this burden, measured as a) 12-month
prevalence, b) site specific prevalence ¢) total number of painful sites per adult, d) sever-
ity of pain and e) duration of pain in the rural adult population in Gadchiroli, India, over
a period of 12 months.

Methods This population-based, cross-sectional study was conducted in two villages ran-
domly selected from a cluster of 7 eligible villages in Gadchiroli district of India. All adults
220 years in these villages were surveyed by the trained community health workers in Jan-
uary 2010 by making household visits. The data were collected using a structured, pretest-
ed questionnaire on the history of pain in back and extremities (PBE) at various anatomical
sites and its features during the previous 12 months.

Results Out of 2535 eligible adults in two villages, 2259 (89%) were interviewed, of which
1876 (83%) had an episode of PBE in the preceding 12 months. The period prevalence of
pain was 76% in back (including lower back, thoracic and neck) and 71% in the extrem-
ities. Highest site specific prevalence was at lower back (70%), knee (46%), neck (44%),
leg/calf (39%) and mid-back (39%). The mean number of painful sites per adult was 4.57
(standard deviation (SD)=4.17). The prevalence of severe pain was 15%. The mean num-
ber of painful days due to PBE was 166 days. Female gender (odds ratio (OR)=2.8, 95%
confidence interval (CI)=2.1-3.6), farming/labour occupation (OR=1.8,95% Cl=1.4-2.4),
increasing age (more than 60 years OR=6.3, 95% CI=3.3-11.9) were significantly associ-
ated with the risk of PBE.

Conclusion Nearly five out of six adults in rural Gadchiroli suffered from pain in back or
extremities during the preceding 12 months. Pain was at multiple sites and was present on
amean 166 days in the year. Female gender, farming / manual labor as occupation and in-
creasing age were the key risk factors identified. The pain in back and extremities emerges
i as a public health priority in rural communities.

Back pain (BP) and musculoskeletal pain (MSP) are the commonest form of chronic pain, caus-
ing disability and health care expenditure globally [1-4]. Globally, the lifetime prevalence of
low back pain (LBP) is around 70%-85%, with 12-month prevalence ranging from 15%-45%
and point prevalence around 30% [5]. Although the exact estimates vary across different coun-
tries and societies, according to the World Health Organization, “the incidence and prevalence
of low back pain are roughly the same the world over — wherever epidemiological data have
been gathered or estimates made” [2]. In addition to back pain, musculoskeletal pain is also a
significant problem. The Global Burden of Disease Study 2010 [3] estimated that globally MSP
caused loss of 2462 Disability Adjusted Life Years (DALYs) per 100000 population and was
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ranked as the second highest cause of disability. LBP caused loss of 1206 (822-1264) DALYs per 100000 glob-
ally and was ranked as the sixth highest cause of DALYs lost. Two community based studies from rural India
reported that the point prevalence of rheumatic musculoskeletal pain is 18.2% and 26% respectively [6,7].

Heavy physical work is a known risk factor for back and musculoskeletal pain [8] and hence agrarian rural
communities across the world are at a high risk of BP and MSP [9-11]. The implications of pain and physical
suffering coupled with mental distress, disability and economic loss for a population, which mainly depends
on manual labor for livelihood, may be severe. Unfortunately, there is a dearth of population-based data from
rural agrarian India on the burden of back and musculoskeletal pain, the resulting disability and the diagnos-
tic profile. Such data can guide the development of appropriate public health interventions for BP and MSP.

Anon-government organization SEARCH (Society for Education, Action and Research in Community Health),
located in Gadchiroli district in India, annually organizes local Health Assemblies involving rural and tribal
representatives. Back pain has been identified as a high priority health problem. Hence pain in back and ex-
tremities (PBE) was selected for community based research. This study aims to estimate the burden of PBE in
adult population (=20 years) in rural Gadchiroli in the Maharashtra state in India.

METHODS
Study setting

The study was conducted in villages in Gadchiroli district which is situated on the eastern border of the Ma-
harashtra state in India (Figure S1 in the Online Supplementary Document). Total population of the district
is 1071795 according to the Census 2011 [12]. An estimated ~30% of the district’s population lives below
the poverty line making it one of the least developed districts in the state, as well as in India [13]. The Human
Development Index (HDI) of Gadchiroli was the lowest in the state at 0.21 as compared to the HDI of 0.58
for the state of Maharashtra and 1 for the city of Mumbai [14]. The main source of livelihood is paddy culti-
vation and forest produce [13]. The adult literacy rate is 70%. Health care is provided primarily through the
public health system comprising of one district hospital, 13 smaller Rural Hospitals for each block, 45 Prima-
ry Health Care Centers (PHC), each catering approximately 20 000 to 30000 population and 376 Sub Health
Centers (SHC), each catering to 3000 to 5000 population [13].

The SEARCH has a field research area of 86 villages spread over 3 Tabhsils. In these villages, community health
workers (CHWs) regularly collect population-based information as part of the demographic surveillance sys-
tem in place and provide health care for selected ailments to the villagers [15].

Study design and sample

We conducted a population based, cross-sectional, interview-based study of history of pain in back and ex-
tremities during the period of the previous 12 months. The sample size was estimated to measure the primary
outcome of period prevalence (assumed 15%) of low back pain in the adults (=20 years of age), at a desired
level of precision of 0.02. The design effect (due to the clustering of the pain in a village) was expected to be
1.25. The estimated sample size (1600) was further increased by 15% to compensate for the non-response
rate, making the required sample size to be 1840.

The villages were selected from the field research and service area of SEARCH of 39 villages in the Gadchiroli
tehsil. The study villages (two) were selected by a two-stage procedure. First, villages were identified by ap-
plying eligibility criteria such as (i) presence of residential and functional male and female CHW of SEARCH
in the village to ensure complete data collection and optimum participation by women, (ii) adult (=20 years)
population was >1000, (iii) villages were more than 5 km away from Gadchiroli town and (iv) villages that did
not have a hospital or PHC located in it. Villages with larger population (>2000) were excluded to avoid undue
weight in the sample. Villages with PHCs as well as villages within 5 km distance from the district headquar-
ter were excluded as usual Indian villages have limited access to such health facilities. Based on these criteria,
7 villages were identified from the 39 villages as eligible forming the sampling frame of the study. From this,
the study villages were randomly selected till the required sample size (1840 adults) was met. Two villages,
Mudza and Bamhani were thus selected which were 7 and 12 km from the district headquarter respectively
and 20 km from each other. In both the villages agriculture was the primary source of livelihood, had roads
which were functional in all seasons and had health sub-centers. All the resident adults (=20 years of age) from
these two villages as recorded in the population register of SEARCH were eligible to be included the study.
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12-month prevalence of pain in back and extremities

Data collection
Questionnaire development

A questionnaire in vernacular language (Marathi) was developed to survey the participants and record the fol-
lowing information about the immediate past 12 months from January 2009 to December 2009, a) episodes
of pain in back and extremities at different anatomical sites; b) intensity, duration and month of the episode
and ¢) number of painful sites per adult The questionnaire also recorded information on common sociodemo-
graphic characteristics including education, which was categorized into 6 categories, from illiterate to educa-
tion more than 12 years. The questionnaire was pilot tested on 100 individuals in villages that were not part
of the study and in the rural clinic of SEARCH and revised accordingly. We classified pain in the back and ex-
tremities as acute if the pain duration was up to 42 days (6 weeks), sub-acute if the pain was for more than 6
weeks to 12 weeks and chronic if the pain was for more than 12 weeks [16].
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Training and quality control

The male and female CHWs (total four) from the two selected study villages and the four field supervisors of
SEARCH were trained for three days by a training team consisting of physician (AAB), statistician (MD), and
public health researcher (TY) using standard guidelines in administering the questionnaire and recording. The
supervisors were trained further for two days in using various checklists for field data quality control and su-
pervision. The CHWs and supervisors were rigorously evaluated and allowed to participate in the study only
when they scored >85% in the post training evaluation. Any mistakes noted during evaluation were rectified
by re-training the CHWs and supervisors.

Data collection

The data were collected from 1 January 2010 to 25 January 2010 about the history of pain in the previous
12-month period from 1 January 2009 to 31 December 2009. Male and female CHWs of SEARCH maintain
village population registers which are updated every 6 months, and in which a Unique Identification Number
was assigned to every resident. Using these, the list of all the 2535 adult participants (=20 years) in the two
villages was generated. The CHWs visited all the households and after taking informed consent, administered
the questionnaire in a face-to-face interview with the eligible participants, usually 20 to 25 per day. Male and
female CHWs interviewed the participants of respective gender only. The filled questionnaires were collected
every week by the supervisors who checked the quality and completeness of each filled questionnaire using
a data quality checklist. Questionnaires with missing information were returned back to the CHWs for col-
lecting the missing information. The supervisors randomly attended on a sample basis the interviews by the
CHWs in the first week of data collection and checked the method. The supervisors also randomly visited 5%
of the households to verify the data collected by the CHWs. The remuneration of the CHWs was linked with
the quality of the data. After completing the interview, the CHWs offered tablet Ibuprofen 400 mg three times
a day for seven days, free of cost, to all the participants with pain in back and extremities.

Statistical methods

A database was constructed for data entry using FOX PRO Version 2.0. The data were double entered and
checked for inconsistencies. No statistical adjustments were done in the analysis for the eligible participants
who could not be interviewed or the two stage sampling method used for selection of villages. “Student’s t-test
was used for assessing difference between group means after checking for normality. Differences between per-
centages were assessed using chi-square test. We used two-sided tests with a significance level of 5%.” The ef-
fect of predictor variables on the risk of any pain in back and extremities was assessed by multivariate logistic
regression model. We followed STROBE guidelines for the reporting of observational studies. Analyses were
conducted using Stata 10.0 (Stata Corp, College Station, Texas, USA).

Ethical approval

The research followed the tenets of the Declaration of Helsinki. Ethical approval for this nested study was grant-
ed as part of the main study, by the Institutional Ethical Committee (IEC) of SEARCH formed according to the
guidelines by the Indian Council for Medical Research. The IEC reference number was 20091212-01. Consent
was obtained first at the cluster level in the study villages 15 days before starting the survey. The community
leaders (Village Council Leaders and members, school teacher and presidents of microfinance self-help groups)
were explained the purpose and scope of the study including the benefits to the villagers (availability of referral
care in SEARCH clinic and the care through a village clinic). Informed written consent in vernacular language
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in a standard format was obtained from individual participants after explaining the nature and benefits of the
study. The benefits provided during the study included free consultation by spine surgeons and rheumatolo-
gists in a clinic conducted in the same village at a later date. For those who needed further evaluation, labora-
tory investigations, as well as imaging with Magnetic Resonance Imaging (MRI) and x-ray including transport
were provided free of cost. For patients needing pharmacotherapy and physiotherapy, these services were also
provided free of cost and for those needing surgical interventions, such services were provided at significantly
subsidized costs. The CHW discussed these benefits using a printed pamphlet.

Total Population of the two study villages * = 3735 RESULTS
( Village Mudza : 1824 + Bamhani : 1911)

The study population and its characteristics
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AND BACK PAIN IN RURAL COMMUNITY

Study population (220 years age ) = 2535 Total population of the two study villages was 3735 out of
(Mudza 1216 + Bamhani : 1319) which 2535 (67.9%) were adults >20 years of age and were
276 adults could not eligible to participate in the study (Figure 1). Of these, 2259

—be interviewed (absent

orfoo did Grinvalid) (89%) were interviewed while 276 (11%) were either absent

from the village (migrated for work) or unable to communi-

P;P‘:"a“°“11i;§*?g;";e)" ;22:9 (F°;’$;§9(°8 :?/;%) cate due to very old age or disability. The response rate was
udza : amhani : . . .
2 2 higher in Mudza (92%) than Bamhani (86%), and for women
l (91.3%) than men (87.5%). There were no refusals to partic-
12-Months Period prevalence and distribution of pain ipate in the study.
+ The cost of illness (to be reported separately)

The mean age of the participants was 41.7 years (SD=15.6)
and 51% of the study participants were women. The occu-
Figure 1. Study design flowchart. pation was primarily farming and farm labour (78%). While
about 61% of the study participants were literate, only 10%
of the participants had schooling beyond 10 years. The age,
caste, sex, education and occupation distribution of the par-
ticipants are presented in Table 1.

*{ 2010 population register }

Table 1. Socio-demographic characteristics of the population stud-
ied (n=2259)

PARTICIPANTS

ST s No % 12-month prevalence of pain in back and

Sex extremities

Males 1101 8.7 Of the 2259 individuals surveyed, 1876 had an episode of pain
Females 1158 oL3 in the back and/or extremities in the twelve months preceding
Caste: the survey, giving an overall period prevalence of 83% (95%
Seuecne o . C1=814- 84.6) presented in Figure 2. Overall, 76% (95%
Checie Thes : CI=74.2-77.8) of the participants had back pain (includ-
Other castes 1726 76.4

Education: : ing lower back, thoracic and neck) and 71% (95% CI=69.0-
literate - v 393 72.8) had pain in extremities. The prevalence of only back
4y 395 17' 5 pain (12%) and pain only in the extremities (7%) was signifi-
57y 274 D1 cantly less compared to the prevalence of pain in both back
810y Py 200 and extremities (64%). 17% of the participants did not suffer
1112y 190 84 any pain (Figure 2).

S2y 41 18 ) )

Age (years): 12-month prevalence by the anatomical site
20-30 or8 300 The period prevalence of pain at various anatomical sites is
o140 016 228 presented in Figure 3 and Table S1 in the Online Supplemen-
50 1l 208 tary Document. The highest site specific period prevalence of
2100 2ol =& pain was at low back (70%). The pain in the inferior extrem-
>60 293 13.0 . o . . .
Mean aze (D) 27155 ity (63%) was more prevalent than in the superior extremity
O:m agfion, — (50%), knee (46%) and neck (44%). The site with the lowest
b Ofr ; 999 e prevalence of pain was groin (4%).

Farmer 765 339 D ti f .

Salaried jobs 69 3.1 uration ot pan

Household work 193 85 Individuals suffered pain in back and/or extremity for a sig-
Business 157 6.9 nificant period in the year (Table S2 in the Online Supple-
Other 76 34 mentary Document). In the symptomatic adults (n=1876),

SD - standard deviation, y — years the mean duration of back pain was 171 days (SD=152, 95%
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No pain (17 %)

Neck : 44 %

Shoulder : 30 % >

Trapezius / Scapula : 11 %

Arm: 24% @ —
Thoracic spine : 39 %
Elbow : 14 %

/ Only Back Pai
(12 %)

Superior
extremity
50 %

Forearm: 12%

Pain in Back + Extremities
(64 %)

Low back : 70 %
Wrist : 21 %
— Buttocks /Hip : 13 %

Hand + Fingers : 12 %

k Pain ( 76 %)—

Groin:4 %
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Thigh : 34 %

Total Extremity pain (71 9 Knee : 46 % TiifeEioe

extremity
63 %

Leg / Calf : 39 %

Ankle : 21 %

Foot + Digits :
Heel :13 % 1%

Figure 2. Period prevalence of pain in back and extremities in rural
Gadchiroli.

Figure 3. Period prevalence of pain in back & extremities at differ-
ent sites.

CI=164.6-178.4), of the pain in extremity was 144 days (SD=150, 95% CI=137.2-150.8) while any (back
and/or extremity) pain was present on 200 days (SD=149, 95% CI=193.5-207.0). In the total population
studied (n=2259) including the asymptomatic adults, an adult 220 years of age suffered from back pain for
142 days (SD=153, 95% Cl=136.1-148.7), extremity pain for 120 days (SD=147, 95% CI=113.5-125.7)
and back and/or extremity pain for 166 days (SD=155, 95% CI=159.9-172.7). Overall, in the sample pop-
ulation, pain in the inferior extremity was present for significantly more number of days (101 days, SD =140,
95% CI=95.5-107.1) than the superior extremity (73 days, SD=127, 95% CI=67.4-77.9).

The 12-month prevalence of acute pain (<6 weeks) anywhere was about 20%, of subacute pain (6-12 weeks)
much less (8%) while that of chronic pain (>12 weeks) at these sites was around 55%. The prevalence of acute
pain was similar for neck, lower back, inferior extremity and superior extremity (22%, 20%, 21% and 21% re-
spectively) but lower in the mid-back (14%). The pain in the inferior extremity was more prone to be chronic
(35%) than the pain in the superior extremities (24%) as was the pain in low back (44%) compared to neck
(18%) and thoracic (21%).

Number of painful sites per adult

The number of painful sites per adult in the population studied is presented in Figure 4 and Table S3 in the
Online Supplementary Document. The mean number of painful sites was 4.57 (SD: 4.17). As many as 50.1%
of study participants had pain at 1-5 sites, 22.4% participants had pain at 6-10 sites while 10.5% participants
had pain at >10 sites.

B Intensity of pain

4] Majority of the symptomatic adults had a non-severe pain. The
prevalence of non-severe pain was 68%, 62%, 54% and 58%
for any pain, any extremity pain, low back and any back re-
spectively (Figure 5, Table S4 in the Online Supplementary
Document). In case of low back pain, the percentage prev-
alence of severe pain (17%) was substantially higher than at
other anatomical sites.

o
o N
L L

% population

o N B O o
| L L L h

B e = B

o1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Number of painful sites per adult

(Mean = 4.6 (SD:4.2, Median = 4)

Figure 4. Number of painful sites per adult in rural population in
Gadchiroli.

Predictors of any pain in back or extremities

In considering the various predictors of any pain in back and
extremities, we focused on key categories of gender, educa-
tion, age and occupation (Table 2). We found that women
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100 0 Non Severe Pain B Severe pain had significantly more risk of PBE (OR=2.6, 95% Cl=2.1-
% 3.6) than men. There was a gradient in reduced risk of PBE
jz ﬁ: with increasing education, with OR of 1 for illiterate to 0.3

(95% CI=0.1-0.5) in case of education more than 12 years.
On the other hand, there was a steep increasing gradient of
risk of PBE with increasing age, with OR of 1 for the reference
68 age group of 20 to 30 to OR of 6.3 (95% CI=3.3-11.9) for age
>060. Finally, occupation of farmer/laborer had significantly
| | more risk of PBE (OR=1.8,95% CI=1.4-2.4) in comparison
to any other occupation.

60
50

40
30
20
10

0

% Prevalence

Neck  Thoracic Low back Superior  Inferior Any Pain
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pain extremity extremity
Back pain Extremities pain
DISCUSSION

Figure 5. Intensity of pain according to anatomical sites. ) o .
We found a very high burden of pain in back and extremities

in the rural community in Gadchiroli. The 12-month preva-
lence of any pain (83%), back pain (76%) as well as pain in

Table 2. Risk factors associated with any pain in back or extremities

(n=2259) extremities (71%) was very high. Only 17% of the adults were

free of back musculoskeletal pain in a year. The pain was at

PREDICTOR ODDS RATIO 95% CI multiple sites; of prolonged duration with an average adult ex-

5"—’;: . periencing pain at some site for 166 days in a year as well as
Males

chronic in nature for 55% of the participants. Majority of the

Females 28 2.1,36) adults (68%) had pain of mild or moderate intensity.
Education:

lliterate 1 Anatomically, the load bearing sites experienced higher preva-
l-4y 0.8 (0.5,1.2) lence of pain and of longer duration. The prevalence was high-
5-7y 0.6 (0.4,0.9) est in low back (70%), followed by inferior extremity as a whole
8-10y 0.4 0.2,0.5) (63%), knee (46%) and neck (44%). Similarly, the mean num-
11-12y 0.4 02,07 ber of days of pain per adult was 129 (SD=150) in low back
>12y 0.3 (0.1,0.5) compared to 54 (SD=111) in neck, or 101 (SD=140) days in
Age (years): inferior extremity compared to 73 days in superior extremity.
20-30 L The high prevalence of low back pain in women could be part-
31-40 1.6 1.2,2.2) ly due to the bent position women adopt for long hours during
41-50 23 (5,3.3) planting saplings of paddy and harvesting and in men due to the
>1-60 36 (2.1,6.1 heavy load carried by them. The high prevalence of neck pain
>00 . 6.3 33,119 can be attributed to the practice of carrying heavy load (fire-
g::}::rpanon: : wood, earth) on head for long distance, especially by women.
Labour/farmer 18 (14,2.4) The mean duration of any pain in a year (166 days) and the

higher prevalence of chronic pain (55%) indicate the predom-
inantly chronic nature of the problem. It could also suggest
the lack of availability of pain relief treatment in the community. The multiple painful sites (mean 4.6) suggest
that the problem is not a localized one, and possibly caused by the widespread wear and tear due to manual
labour. Interestingly, majority of the participants said that the pain was less than severe.

CI - confidence interval, y — years

The higher risk of PBE in women in this study was similar to studies from rural China [8], Tanzania [17], Na-
tional Capital Region of India [18] but different from others [19,20] which found either no gender specific
difference or higher burden in men. The reason for higher burden in women in our study could be repetitive
physical work or physiological, of having a weaker bone frame though we do not have conclusive evidence of
the same including serum calcium levels. The higher risk associated with farming and labour as an occupation
probably corroborates with other studies from rural China [8], Nigeria [20,21] and Lesotho [22]. The possible
pathway could be repetitive mechanical stress on the body arising from rigorous physical labour. Alternatively,
it may be also due to relatively less intake of proteins and muscle mass in the body which needs to be further
studied through dietary and ergonomic studies. This pathway may also be functional in the effects of increas-
ing age on increasing the risk of PBE despite possibly less engagement of elderly people in hard manual labour.

Education is inversely proportional to the risk of PBE is probably due to change in the occupation, from farm-
ing and agricultural labour to more while collar occupation involving less physical labour.

There are very few studies that have examined the period prevalence of pain in developing countries. The
12-month prevalence of back pain in this rural population (76%) was higher than some other studies con-
ducted in rural Tibet (41.9%) [19], rural China (64.1%) [20] and similar to found in the farmers in Nigeria
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(72.4%) [20]. The possible reasons for the higher prevalence in our study could be the heavy physical work
and the relative lack of availability of care.

To the best of our knowledge, this is the first study from rural India comprehensively reporting population
based period prevalence of pain in back and extremities including the site specific prevalence, the number of
painful sites per adult and the duration of pain in a community. The participants in this study are more rep-
resentative of the agrarian Indian population, with higher dependence on manual labour. Other studies were
either restricted to a certain type of labour population only, such as drill worker, cashew worker or jute work-
er [23-25], or were not population based [26]. The finding of higher prevalence of low back pain than knee
pain was similar to most of the COPCORD series results and contrary to the findings of the Indian COPCORD
series [10,27]. Nevertheless, we suggest that more population-based studies should be conducted in different
parts of rural India, possibly employing larger sample sizes, to identify the regional estimates and any differ-
ences in the prevalence and profile of pain.
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Certain strengths of the study lend confidence to the estimates obtained. The two study villages were ran-
domly selected. The participation rate of the adults in the villages was high (89%). The socioeconomic and
demographic characteristics of the participants (Table 1) do not reveal any serious bias. The data collection
was done by CHWs with more than 15 years of experience and was done using a well-tested, structured and
robust questionnaire with rigorous quality control.

Three limitations of our study are 1) the small number of sampled villages which did not include a large va-
riety by the size or the availability of health care. 2) The possibility of recall loss in reporting of pains from
preceding 12 months which may have underestimated the period prevalence. 3) The study villages had the
presence of male and female CHWs who routinely provided subsidized treatment for pains with tablet aspirin
for the past 20 years. This may have reduced the period prevalence of pains by reducing the duration of pain.

Overall, the high burden of PBE observed in this study corroborates with the perception voiced by the commu-
nity representatives in the Health Assembly that this is a priority health problem in rural Gadchiroli. However,
it is not considered a public health priority currently in India. This could be due to lack of population-based
data on PBE as well as due to the non-fatal nature of the problem. Given the significant activity limitation as-
sociated with pain in back and extremities in our study [28] as well as in other studies [2,29], any chronic
diseases care program for rural population needs to be broadened to include pain management. Considering
the non-severe nature of the pain in majority of the participants, such an intervention has the potential to pro-
vide substantial relief.

CONCLUSION

This population-based study in agrarian rural community in Gadchiroli found a high burden of pain in back
and extremities. The pain was at multiple sites in body and for a mean 166 days in a year resulting in chron-
ic suffering. Female gender, increasing age and manual labour including farming were significantly associated
with the risk of PBE. The pain in back and extremities emerges as a public health priority in rural communi-
ties. Systematic epidemiological studies need to be conducted to understand the burden of this problem in the
other part of rural India as well as risk factors including causative pathway. Any chronic non-communicable
disease control program should include the component of pain alleviation and management of musculoskel-
etal pain in back and extremities.
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