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Introduction
Spinal Cord Injury (SCI) patients experience considerable physical 
changes like impaired bladder and bowel that effects their quality of 
life. An earlier study revealed that 81% of participants with a SCI 
suffered from various degrees of bladder dysfunction 1 year post 

1injury.  Neurogenic  Bladder is a problem in which a person lacks 
bladder control.

2SCI patients with bladder problems often had a low quality of life .  
Decreased quality of life in SCI patients with neurogenic bladder 
occurs as result of various medical and social problems. Neurogenic 
bladder patients are at increased risk of UTI, autonomic dysreflexia, 

3,4pressure ulcers & other complications . Bladder management 
program may be tedious and time consuming for both patients & 
caregivers and may result in  stress affecting social relationships and 

1emotional health . 

e objective of bladder management is to ensure low pressure 
5storage and emptying at will. Wyndaele et al.  reported that 

conservative treatment is  the mainstay of  bladder management in 
6patients with SCI. Weld and Dmochowski  inferred that inappropri-

ate selection of a bladder management method may affect patient's 
quality of life. erefore it is important to further explore the 
influence that different methods of bladder management have on 
quality of life post SCI.

e present study was designed to study different  bladder 
management, compliance to them and evaluate the relationships 
between different bladder management and quality of life in patients 

7with  SCI using Incontinence Impact Questionnaire ( IIQ-7) .

Material and Methods
Participants
Ethical approval was granted  by Research and Ethical Committee of  
institution. e study was done in Dept. of Physical Medicine & 

Rehabilitation, Govt. Medical College, Trivandrum. from June 2009 to 
December 2010 Prior to enrolment each patient  was given an 
information sheet explaining the procedure, the objectives and a 
consent form. e principal inclusion criteria were (1) Spinal cord 
injury of more than one year duration either due to traumatic or non-
traumatic causes such as  compressive myelopathy ,benign spinal 
tumours, transverse myelitis (2) Definite diagnosis of Neurogenic 
Bladder (3) Patients who have undergone bladder  rehabilitation 
previously in the PMR Department. e following reasons were 
considered as grounds for exclusion: (1) Spinal Cord Injury of less 
than one year duration (2) Spinal Cord Injury with concomitant brain 
injury and cognitive impairment (3) Spinal Cord Injury due to 
malignancies

Ÿ e patients who met the criteria were enrolled and evaluated 
using the questionnaire. e questionnaire was structured so as 
to evaluate a variety of data which included demographic data, 
diagnosis and inpatient rehabilitation measures obtained, 
present method of Bladder management, open & closed 
structured questions regarding the compliance to the bladder 
and Incontinence Impact Questionnaire (IIQ-7) scores to 
evaluate the effect of the current bladder  status on quality of life.

Ÿ IIQ : IIQ is a commonly used valid questionnaire which measures 
the changes in quality of life with regards to accidental urine loss. 
is questionnaire has been adapted to study population with 
neurogenic bladder. Hence it was an attempt to study the effect of 
not only urinary leaks, but also other parameters regarding 
bladder function on the quality of life. IIQ consists of 7 Items, 
each referring to a particular area of life that might be affected by 
the current problem. Items 1 & 2 refer to physical activities, 3 & 4 
refers to travel. Item 5 studies social relationships and Items 6 & 7 
refers to emotional health.  Responses are assigned values of 0 for 
not at all," 1 for "slightly," 2 for "moderately," and 3 for "greatly." e 
average score of items responded to is calculated. e average, 
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which ranges from 0 to 3, is multiplied by 33 1/3 to put scores on a 
scale of 0 to 100.

Ÿ 0 – 25 = Good
Ÿ 26 – 50 = Fair
Ÿ 51 – 75 = Poor
Ÿ 76 – 100 = Very poor

Statistical Analysis
e data collected using  the questionnaire  was entered in Microsoft 
Office excel 2007 and analyzed using  Statistic Package for Social 
Sciences (SSPS). Independent - Samples t- Test and One Way ANOVA 
(Analysis of Variance) were used to compare the means. To elucidate 
the associations and comparisons between different parameters, Chi 

2square (c ) test was used as nonparametric test. Multivariate Linear 
Regression was used to compare different independent variables 
with the outcome variable.

Results
A total of 42 patients with a mean age of 37.6 years agreed to 
participate in this study. Four patients refused to join because of 
personal reasons (participation rate was nearly 91.3%). e 
background characteristics of the participants are presented in 
Table 1. Majority of patients were adults ( 90.47 %) in age group of 20-
59 years with a male predominance of 6:1. Manual Labourers 
comprised most common group (52.38 %) with Traumatic Paraplegia 
as most common diagnosis in  57.1% of individual. 

Table 1

Neurogenic bladder type and management technique are shown in 
Table 2 &3. UMN type of neurogenic bladder was seen in 61.9% 
followed by LMN in 26.2%. as per classification based on location of 
the neurologic lesion. Combination of Self Intermittent Clean 
Catheterization ( SICC)  with condom or voiding technique was most 
common seen in 33.3 % patients followed by SICC and Indwelling 
Catheter seen in 23.8% and 21.4% patients respectively.  

 Table 2  Neurogenic Bladder Classification

Table 3 Bladder Management Techniques

Compliance to bladder rehabilitation practices in patients on ICC 
and continuous catheter is shown in Table 4 & 5.Out of the 30 
patients doing ICC , 5 (17%) were not following the drinking voiding 
schedule or fluid restrictions. Most (70%) were not maintaining 
bladder diary. All the subjects conducted the procedure in clean 
manner and maintained perineal hygiene.

Table 4 Compliance to bladder rehabilitation practices in patients 
doing ICC (n=30)

Table 5 Compliance to bladder rehabilitation practices in patients 
on Continous Catheter (n= 12)

Out of the12  patients on continuous drainage , 2 (16.66%) were not 
taking adequate fluid. One third of patients were not maintaining 
bladder diary and half of them ( 50%) were not positioning catheter 
well. All the subjects were maintaining  perineal hygiene and did 
timely change of catheter.

IIQ scores observed  are given in Table 6,7 & 8.Majority (66.7%) of the 
study population had poor to very poor Quality of life  according to 
IIQ-7 scores. None of them had Good Quality of life. Patients on 
indwelling catheter (Foley's/ suprapubic) had a higher score (poorer 
quality of life) than those on ICC (self/caregiver). Mean IIQ score was 
68.77± 16.75 in quadriplegics and 57.93 ± 18.75 in paraplegics. 
Difference in IIQ scores was not statistically significant (P= 0.083).

Table 6 Incontinence Impact Questionnaire Scores
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Demographic and Clinical Characterstics of Patients
                                                                    N= 42
Age Group                                                            Number

< 20yrs 4
20-39yrs 15
40-59yrs 23

Sex Ratio ( M:F)                                   6: 1( M:F)
OCCUPATION                                      Frequency

Manual labourer 22
Skilled 7

Unskilled 4
Student 3

Unemployed 6
DIAGNOSIS                                              Frequency

Traumatic quadriplegia 12
Nontraumatic quadriplegia 1

Traumatic paraplegia 24
Nontraumatic paraplegia 5

DURATION Frequency
<2yrs 26
2-4yrs 12
4-6yrs 2
>6yrs 2

TYPE Frequency Percent
UMN 26 61.9
LMN 11 26.2

MIXED A 4 9.5
MIXED B 1 2.4

COMPLIANCE YES NO
Following drinking-
voiding schedule

25 (83%) 5 (17%)

Maintaining bladder 
diary

9 (30%) 21(70%)

Washing hands before 
ICC

30 (100%) 0

Cleaning catheter 
after each ICC

30 (100%) 0

Maintaining perineal 
hygiene

30 (100%) 0

COMPLIANCE YES NO

Adequate fluid ≥ 2 litres /day 10 (83.33%) 2 ( 16.66%)

Maintaining bladder diary 8 ( 66.66%) 4 (33.33%)

Taping of catheter tube 6 (50%) 6 (50%)

Perineal hygiene 12 0

Timely Change of Catheter 12 0

IIQ Category Frequency Percent

    Good 0 0

   fair 14 33.3

   poor 12 28.6

   very poor 16 38.1

   Total 42 100.0

Bladder Mgt Frequency Percent
SICC 10 23.8
Caregiver .ICC 6 14.3
Indwelling catheter 9 21.4
Suprapubic catheter 3 7.1
Combination (SICC+ Condom, SICC + 
Voiding technique)

14 33.3

Total 42 100.0
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Table 7 Type of bladder management and IIQ Scores

Table 8   Mean  IIQ Scores among Quadriplegics and Paraplegics  

Discussion
Health related quality of life has been defined as the " functional effect 
of an illness and its consequent therapy upon a patient, as perceived 

8by the patient" . IIQ-7 is a 7 item non disease specific scale designed to 
evaluate the impact of urinary incontinence across domains of 

7emotional health, physical activity and social health .

In our study most of patients were adult males presenting with 
traumatic paraplegia. Similar demography was observed in a study 

9 10by Roop Singh et al  and Liu et al . Our  study observed that 62% had 
UMN type bladder followed by 26% with LMN type neurogenic 
bladder . Among the 42 patients 24(57%) were doing SICC. Out of 
these 24 patients, 14 combined  other techniques with SICC, which  
included mainly, using voiding techniques and condom drainage. 

11Similarly Jugindro et al  in their study found that  63.33% have UMN 
type of neurogenic bladder and  36.66% have LMN type of neurogenic 
bladder

Study on compliance to components of bladder rehabilitation 
programme showed maintenance of bladder diary was better in SICC 
(66.66%) vs Indwelling group (30%). Good compliance was seen with 
drinking schedule, self hygiene and catheter cleaning methods. 

No one in study group had good IIQ score (0-25), poor and very poor 
scores were seen in 28.6% and 38.1% patients respectively with fair 
scores observed only in one third of  patients.  is score showed that 
most of the patients had poor quality of life with regard to bladder 

8 12dysfunction. Seung et al  and Derek et al  found lower quality of life in 
13patients with neurogenic bladder. Tapia et al  in a systemic review 

concluded that patients with Urinary Incontinence had lower quality 
of life as compared to those without urinary incontinence.

IIQ scores in paraplegics and quadriplegics did not show any 
significant difference (p value .084) which meant no significant 
difference in quality of life among these two groups. Ninni Westgren 

l2 14et a  in their study and Denise G et al  in a  review article had similar 
observations and concluded no significant difference in quality of life 
depending on level of injury in spinal cord injured patients.  

Among the various bladder management methods, IIQ scores was 
found to be least among patients doing SICC  and highest among 

10 patients on suprapubic catheter (p value .015) . Liu et al in their 
study on spinal injury patients found that patients with Self ICC had 
least Incontinence Impact on King's Health Questionaire. is is 
probably because most of the cases selected for suprapubic 
catheterisation were those either having a urogenital fistula or 
having quadriplegia with poor upper limb functions.

It has been recommended that choice of bladder management 
should include a consideration of many factors such as age, patient 
preference, financial concerns, functional status and patient 
motivation. e present study shows that quality of life should also be 
an important consideration.  

Limitations of study :
It was cross sectional study with small sample size so findings of 

study cannot be generalized. Also, IIQ-7 is not specific for spinal cord 
injury patients.

Conclusion
e present study showed that  neurogenic bladder worsens quality 
of life in spinal cord injured patients.  Patients performing CIC had 
better Quality of life as compared to others. Patients compliance to 
component of  bladder rehabilitation program was good except for 
bladder diary.
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TYPE OF 
MANAGEMENT

BLADDER IIQ SCORE
fair poor very poor

SICC 4 6 0
Caregiver ICC 4 2 0
Indwelling catheter 0 2 7
Suprapubic catheter 0 0 3
combination 6 2 6

Diagnosis N Mean Std. Deviation Std. Error Mean
quadriplegia 13 68.77 16.759 4.648
paraplegia 29 57.93 18.796 3.490
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Rheumatic-musculoskeletal pain and disorders in
a naı̈ve group of individuals 15 months following a
Chikungunya viral epidemic in south India: a population
based observational study

A. J. Mathew,1 V. Goyal,2 E. George,1 D. V. Thekkemuriyil,1 B. Jayakumar,1 A. Chopra,3 On behalf of
the Trivandrum COPCORD Study Group

Introduction

Chikungunya (CHIKV), a mosquito-borne RNA

virus, transmitted primarily by the Aedes aegypti and

Aedes albopictus, causes a self-limiting, febrile illness

with severe, debilitating, acute, painful arthropathy

(1). Acute CHIKV infection classically causes severe,

predominantly peripheral (ankles, wrists and pha-

langes) polyarthralgia. Other rheumatological mani-

festations include inflammatory polyarthritis,

debilitating fatigue and transient rash, presumably

attributed to vasculitis (2). The rheumatic-musculo-

skeletal (RMSK) complications following CHIKV

result from the early escape of the virus from the

blood monocytes, allowing its relocation to synovial

macrophages (3).

After its introduction into the south-western

Indian Ocean region in early 2005, CHIKV spread

rapidly, causing regional epidemics in 2005–2006 (4).

Following these outbreaks the virus expanded into

the Asian countries. In India, the virus re-emerged as

a major epidemic in 2006 after a gap of 32 years,

imposing heavy epidemiological burden, productivity

loss and increased mortality (5–7). More than 1.3

1Department of Internal

Medicine, Government Medical

College Hospital, Trivandrum,

Kerala, India
2Department of Physical

Medicine and Rehabilitation

Government Medical College

Hospital, Trivandrum, Kerala,

India
3Centre for Rheumatic Diseases,

Pune, Maharashtra, India

Correspondence to:

Ashish Jacob Mathew, MBBS,

DNB

Department of Clinical

Immunology and Rheumatology,

Christian Medical College and

Hospital, Vellore, Tamil Nadu

632 004, India

Tel.: +91 416 2282529

Fax: +91 416 2232035

Email: mathewaj@cmcvellore.ac.in

Disclosures

None.

SUMMARY

Background: Prospective community data on arthropathy following Chikungunya

(CHIKV), a self-limiting, arboviral infection, causing debilitating arthropathy are

lacking. The clinical profile of chronic rheumatic-musculoskeletal (RMSK) pain and

disorders, captured inadvertently about 15 months following a CHIKV epidemic is

described. Materials and Methods: Patients with RMSK pain following the

CHIKV epidemic in 2007 were identified from a randomly selected population of

5277 (Age > 15 years) in a village in south India, using a validated questionnaire-

based house-to-house survey. Typical narration, records and serology were relied

upon to classify CHIKV. Respondents who recorded active pain sites on a human

mannequin were evaluated by Rheumatology physicians. Results: A total of 1396

CHIKV infected individuals with painful MSKD were identified, of whom 437

patients (mean age: 48.37 ± 13.62 years; 71.6% women) who were naı̈ve to

RMSK pain prior to the epidemic were studied in detail. Incidence of RMSK pain

and disorders in the naı̈ve group was 8.3% (437 ⁄ 5277). Knee was the commonest

self-reported pain site (83.3%). Majority of the patients (57%) had postviral non-

specific polyarthralgia. Soft tissue rheumatism was very common (27.7%). Rheuma-

toid arthritis and seronegative spondyloarthritis were observed in 6 and 11

patients, respectively. Conclusions: Although a causal association could not be

established, this study has unravelled a wide spectrum of unrecognised post-CHIKV

chronic RMSK disorders. Aetiopathogenesis and risk factors of chronicity need to

be studied further.

What’s known
Chikungunya (CHIKV), an arthritogenic arbovirus,

has re-emerged in India, after a gap of 32 years

and has been causing havoc since 2006 in different

parts of the country. Though predominantly a self-

limiting disease, about 10% of the affected go on

to develop chronic sequel of the infection.

Population studies on chronic rheumatism following

the infection are sparse. Several studies have noted

an increase in both inflammatory and non-

inflammatory arthropathies throughout the globe,

following CHIKV epidemics.

What’s new
This observational, descriptive study from the south

of India describes the rheumatic musculoskeletal

(RMSK) conditions in a group of individuals naı̈ve

to RMSK symptoms prior to a Chikungunya (CHIKV)

epidemic in 2007, about 15 months after the onset

of infection. A high prevalence of post-CHIKV

rheumatism is reported in this study, which has

been hypothesised to the increased intensity of the

epidemic attributed to mutation of the viral

genome. The possibility of coexistence of CHIKV

with dengue virus has also been discussed.

Improvement of symptoms and disease activity was

seen in a subgroup of these patients treated with

methotrexate and hydroxychloroquine.
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million cases were reported in 2006, with attack rates

of 45% in some regions (8). Since then it has caused

severe outbreaks every year across the country.

Kerala, a south-western state in India, has borne the

brunt of the outbreaks in different regions every year

since 2006. In 2007, the southern regions of this state

were devastated by an epidemic with varied presenta-

tions, the virulence of which was attributed to novel

genetic changes in the virus (9,10). Among the

affected regions Trivandrum district was one of the

worst affected, with reported prevalence rates of

39.9% (11).

Although uncommon, CHIKV infection may lead

to prolonged, stable or relapsing arthropathy, which

characterises the hallmark symptom of chronic

RMSK disorders following CHIKV (12). Manifesta-

tions of chronic rheumatism may represent the exac-

erbation or complications of other RMSK disorders

like osteoarthritis (13). There is also uncertainty

regarding the role of CHIKV as a trigger for other

chronic RMSK disorders like rheumatoid arthritis

(RA) or soft tissue rheumatism (STR) (14–16). This

observational study inadvertently captured the bur-

den of post-CHIKV RMSK pain and disorders dur-

ing a Community Oriented Programme for the

Control of Rheumatic Diseases (COPCORD) study,

which determined the prevalence of RMSK disorders

in a rural community in Trivandrum, the capital city

of Kerala. The clinical profile of RMSK pain and dis-

orders 15 months following the outbreak, which

lasted for about 4 months, starting March 2007, is

described.

Methods

Location and study population
Kerala, an affluent state in the south-west coast of

India, is known for its high literacy rate. Ottoor vil-

lage, 45 km from Trivandrum, the capital city of

Kerala, was randomly chosen for the study, from sev-

eral villages in the regional health administrative

block. The geography of the region was well defined.

Being a congested village with a population of

around 15,000, it was divided based on the Inte-

grated child development services scheme (ICDS)

centres, a national programme, with each centre

catering to a stipulated number of house-holds and a

well-defined population. Of the 17 centres in the vil-

lage, eight centres, with a population of about 7650,

were randomly selected by drawing lots. A large pro-

portion of the population (mainly the men-folk) are

employed in the middle-east Asian countries, which

has resulted in huge capital inflow, thus raising the

living standards of the people and making them

more sedentary.

Study design and data collection
The COPCORD study, which commenced following

the institutional ethical committee clearance, used a

modified Bhigwan fast-track model questionnaire in

three phases (17). In phases I and II, house-to-house

survey was conducted by 16 trained community

health workers to identify patients (age > 15 years)

with RMSK pains. Identified subjects were required

to mark their pain sites on a human mannequin.

From this group, patients who were infected by

CHIKV in 2007 were screened by asking two ques-

tions with bimodal (yes ⁄ no) response modes. The

first question was, ‘Did you suffer from CHIKV

infection during the 2007 epidemic?’ Those who

replied affirmatively were asked a subsidiary ques-

tion: ‘Did your joint pains start only after the

CHIKV infection?’ which separated a cohort naı̈ve

to RMSK pains prior to the epidemic. Classification

of CHIKV infection was done using a standardised

case definition of sudden onset high grade fever of

3–4 days duration, associated with debilitating,

peripheral polyarthralgia ⁄ arthritis and swelling of

extremities, requiring a hospital visit, with history of

similar ailment in other household members and the

neighbourhood, during the 2007 CHIKV epidemic

and ⁄ or hospital records or serology (anti-CHIKV

IgM antibodies) positivity. Patients had to satisfy all

the criteria to be labelled as a case of CHIKV infec-

tion. All symptomatic patients were evaluated in

detail by physician rheumatologists for any RMSK

disorders in phase III. The spectrum of RMSK disor-

ders in the naı̈ve group is the focus of the current

study report.

Diagnosis and classification
Rheumatic-musculoskeletal diagnoses were essentially

clinical. However, the American College of Rheuma-

tology (ACR) classification criteria were used for

diagnosing RA, fibromyalgia (FM) and seronegative

spondyloarthritis (SpA), among others (18). Patients

who complained of non-specific arthralgias following

the epidemic, with ⁄ without tenderness on examina-

tion, were labelled as postviral arthralgia. Those with

inflammatory polyarthritis, who could not be classi-

fied as RA or any other specific arthritis by the ACR

classification criteria (19), were labelled as postviral

polyarthritis. Soft tissue aches and pains, with local

tenderness with or without swelling on examination,

were broadly classified as STR. STR could coexist

with postviral arthralgia or polyarthritis. Patients

with generalised STR were examined for tender

points for the diagnosis of FM (20). All forms of

tenosynovitis, fasciitis, bursitis and non-inflamma-

tory, well-localised regional pain ⁄ tenderness were

classified as regional STR.

Postepidemic Chikungunya arthropathy 1307
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Statistical analysis
The data was analysed using the spss version 17.0

(SPSS Inc, Chicago, IL) for Windows Vista. Descrip-

tive statistics are reported as means and standard

deviation (SD) for continuous data or as percentage

for counts. Crude prevalence rates are calculated

along with 95% confidence intervals (CI) by an exact

binomial method.

Results

In phase I, 5277 adults (> 15 years) were interviewed

in the house-to-house survey, of which 1396 subjects

fulfilling the case definition of CHIKV were identi-

fied. The study participation profile of the patients is

shown in Figure 1. In phase II, 771 patients with

continuing musculoskeletal pain self-marked their

pain sites and were given prior appointments for a

detailed rheumatology evaluation in phase III clinics,

organised in each of the eight centres. A total of 757

(98% response rate) patients, with a mean age of

50.12 ± 15.01 years turned up for the phase III clin-

ics. From this cohort, 437 subjects (57.7%) who were

naı̈ve to RMSK pain prior to the epidemic were

identified (naı̈ve CHIKV group) and studied in

detail. Figure 2 shows the distribution of the naı̈ve

CHIKV group by age.

The incidence of naı̈ve CHIKV chronic rheuma-

tism in the community was 8.3%. Table 1 displays

the demographic characteristics and self-reported

pain sites of the subjects in the naı̈ve CHIKV group.

The commonest pain site was knee (83.3%), followed

by ankle, low back, shoulder and wrist. A good pro-

portion of these patients had swelling at the wrists

and ankles and puffy hands. A subgroup of these

patients was subjected to musculoskeletal ultrasonog-

raphy, which demonstrated tenosynovitis and bursitis.

The commonest diagnosis was chronic postviral poly-

arthralgia (57%) Table 2. Six patients developed RA,

of which two and four were seropositive for rheuma-

toid factor and anti-cyclic-citrulinated peptide (sec-

ond generation ELISA), respectively. Hand

radiographs of all the six cases showed periarticular

osteopenia with no significant erosions. The erythro-

cyte sedimentation rate (ESR) and serum C-reactive

protein (CRP) were elevated in all patients with

inflammatory polyarthritis. Psoriatic arthritis (PsA)

was the commonest SpA, which formed 2.5% of

the diagnoses. Except for one, all patients with

SpA had peripheral arthritis. None of them had any

Figure 1 Profile of the study population
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ophthalmic symptoms. STR formed a significant pro-

portion of the diagnoses.

Most of the patients, after the initial flare of symp-

toms, were in the remission phase, requiring minimal

analgesic support. However, during intermittent fol-

low-ups, they would complain of flare up of arthral-

gia ⁄ arthritis in the same joints which were affected

during the acute phase of the infection. Although no

classical pattern of involvement could be identified, a

symmetrical polyarthritis ⁄ arthralgia involving both

small and large joints, much akin to RA was com-

monly observed.

Discussion

The 2007 CHIKV epidemic in the southern districts

of Kerala was unique in its geographical involvement

and disease severity, with higher rates of chronic

RMSK sequel, when compared with the 2006 epi-

demic (9,10). This community-based, descriptive

study has drawn new attention to a cohort (8.3% of

the study population), naı̈ve to rheumatic symptoms,

who continued to display a wide spectrum of inflam-

matory and non-inflammatory RMSK disorders,

15 months following an alphavirus epidemic. A study

from the north of Kerala has described persistence of

arthralgia in 22% of patients more than a year fol-

lowing a CHIKV epidemic (21). The age distribution

of this naı̈ve group showed a male predominance of

chronic RMSK sequel after the age of 60 years.

Self-reported pain sites in this study were almost

similar to those described by similar studies from

north-west India and the Reunion Island (14,22,23).

Although peripheral involvement is considered the

Figure 2 Age-sex distribution of the naı̈ve Chikungunya group

Table 1 Demographic profile and self-reported pain sites of naı̈ve Chikungunya group

Male (n = 124) Female (n = 313) Total (n = 437)

Age (years)

Mean (± SD) 52.98 (14.96) 46.54 (12.62) 48.37 (13.62)

Number of years of education n (%)

£ 5 years 29 (23.4) 87 (27.8) 116 (26.5)

> 5 years 95 (76.6) 226 (72.2) 321(73.5)

Nature of work as perceived by subjects

Mild 42 (33.9) 184 (58.8) 226 (51.7)

Moderate–severe 82 (66.1) 129 (41.2) 211(48.3)

Self-reported pain sites n (%)

Neck 10 (8) 31 (10) 41 (9.4)

Shoulder 71 (57.2) 136 (43.4) 207 (47.4)

Elbow 77 (62) 181 (57.8) 258 (59)

Wrist 52 (42) 134 (42.8) 186(42.6)

Hand 36 (29) 78 (24.9) 114 (26)

Knee 106 (85.5) 258 (82.4) 364 (83.3)

Ankle 78 (63) 198 (63.3) 276 (63.2)

Lower back 61 (49.2) 155 (49.5) 216 (49.4)
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hallmark of CHIKV, about 50% of subjects in this

study complained of non-inflammatory low backache.

This observation was unique and attracted attention,

especially in the wake of reports of co-infections with

dengue virus and CHIKV, because of their common

mosquito vector (24,25). There was a stark contrast

between the prevalence of chronic rheumatism

reported from the north and south of India (21,26).

Genetic mutations in the strain of virus may be

responsible for this high virulence and difference in

clinical picture. Worsening of symptoms with any sub-

sequent viral infections was yet another pivotal obser-

vation of chronic RMSK sequel in this population.

Relapses of arthralgia have earlier been reported by

other authors (27). Human muscle satellite cells have

been demonstrated to contain CHIKV RNA 3 months

after the acute infection (28). The IgM-antiCHIKV

antibodies and IL-6 also have been shown to persist

for long durations (22,26). Persistence of these RNA

or antibodies or cytokines in certain host tissues or

cells, which get activated following cross reactivity

during other viral infections, may be attributed to the

worsening of symptoms with any viral illness.

A wide spectrum of inflammatory and non-inflam-

matory RMSK disorders has been unleashed in this

naı̈ve group. The observation of a high prevalence of

SpA, mainly PsA, was similar to that described by

Chopra et al. (14). Unlike the report by Bouquillard

et al. of 17 patients with RA following CHIKV fever,

who developed radiographic erosions (15), none of

the patients in this study had structural damage. Post-

viral inflammatory polyarthritis was one of the promi-

nent diagnoses. Interestingly, most of these patients

could be classified as RA, based on the 2010 ACR ⁄
EULAR classification criteria (29). Empirical treat-

ment with methotrexate (10 mg ⁄ week) and hydroxy-

chloroquine (200 mg daily) for about 6 months was

beneficial in a small subset of patients with persistent

inflammatory polyarthritis, who were followed up for

a longer period of time. Efficacy of hydroxychloroq-

uine and disease modifying anti-rheumatic drugs

(DMARDs) in chronic CHIKV rheumatism has been

described in other studies (21,23,30). There was signif-

icant reduction in swollen and tender joint counts,

along with normalisation of inflammatory markers.

The high prevalence of STR was yet another major

discordant observation from other studies. This obser-

vation provides a new vista for evaluation of an aetio-

pathogenetic link between CHIKV and STR, which

needs to be probed further.

The role of confounders and limitations in altering

the true clinical picture in this study cannot be over-

looked. Comorbidities like diabetes mellitus, obesity,

hypothyroidism and osteoporosis, which themselves

are predisposed for RMSK symptoms, and the seden-

tary lifestyle of this population could act as major

confounders. Although the participants underwent

an objective clinical assessment by physicians about

15 months after the onset of the disease, only the

ongoing symptoms and diagnoses were considered,

thus minimising recall bias. Selection bias, lack of

serology confirmation in all cases, loss of previous

medical records and lack of a control group with

CHIKV antibody negative cases were some of the

major limitations in the study design, which again

were overcome to an extent by the strict and stan-

dardised case definitions. These limitations, however,

should be mollified in the light of the rapid and

legitimate information provided by descriptive retro-

spective studies like ours, which help investigators,

general population and policy makers in broadening

their knowledge regarding this arthritogenic virus.

Although this study was not able to establish a

causal association, the substantial burden of persis-

tent and disabling inflammatory and non-inflamma-

tory RMSK disorders in a naı̈ve group could be

highlighted. About 15 months after the onset of

infection, nearly 54% of the individuals who were

infected still continued to have RMSK symptoms.

The implications of this study on the community are

threefold. Firstly, the high proportion of chronic

morbidity draws attention to the importance of com-

munity rheumatology in this ‘era of bugs’. In coun-

tries like India, where a fair proportion of the

population lives in the rural areas, many people do

not have direct access to good medical care for their

Table 2 RMSK disorders in the naı̈ve Chikungunya

group

Diagnoses

Number of

patients (%)

N = 437

Postviral polyarthralgia 249 (57)

Postviral inflammatory polyarthritis 96 (22)

Rheumatoid arthritis 6 (1.4)

Seronegative SpA 11 (2.5)

Ankylosing spondylitis 1

PsA 6

Undifferentiated SpA 4

Tenosynovitis 85 (19.5)

Bursitis 34 (7.8)

STR 121 (27.7)

Fibromyalgia 26

Chronic pain syndrome 35

Frozen shoulder 25

Plantar fasciitis 35

PsA, psoriatic arthritis; RMSK, rheumatic-musculoskeletal; SpA,

spondyloarthritis; STR, soft tissue rheumatism.
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predicaments. In instances such as these, going into

the community to identify and reduce the morbidity

as early as possible should be seriously thought

about. There is a fervent need for RMSK disorders to

be brought under the radar of non-communicable

diseases control programme by the national policy

makers. Secondly, our findings also throw light on

the importance of assessing management issues like

the role of DMARDs, steroids and hydroxychloroqu-

ine in patients with postviral polyarthritis and the

plausible duration of treatment. Thirdly, the exten-

sive burden calls for improvement of public health

measures aimed at prevention of such epidemics and

development of a vaccine, especially with the recent

changes in the viral genome, which has been hypoth-

esised for the changing clinical picture.

Still lot of questions on the etiopathogenesis of

chronic CHIKV rheumatism remain partially

answered. The role of the virus and vectors in

between the epidemics, the cause for geographical

specificity during epidemics, coexistence of CHIKV

with other viruses and the role of genetic predisposi-

tion in individuals susceptible for chronic rheuma-

tism during an epidemic still need to be unravelled.

A joint effort by clinicians, scientists, microbiologists,

epidemiologists, public health officials and policy

makers towards multi-disciplinary research to fill

these gaps in knowledge is the need of the hour.
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IntrOductIOn
Cerebral Palsy (CP) is defined as a group of permanent disorders of 
development of movement and posture, causing activity limitation, 
that are attributed to non-progressive disturbances that occurred 
in the developing fetal or infant brain. The motor disorders of CP 
are often accompanied by disturbances of sensation, cognition, 
communication, perception, behavior, seizure disorders and by 
secondary musculoskeletal problems [1]. Cerebral palsy incidence 
is 1.5-2.5 per 1000 live births [2,3] and contributes as the most 
common cause of the chronic childhood disabilities [4]. Most 
common type of CP is spastic type contributing 70 - 80 % of 
all cases [5]. Spasticity can cause discomfort, stiffness, pain 
and difficulty in performing physical activities such as washing, 
dressing, transfers, walking and picking up objects [6].

Spasticity can be managed by exercise therapy, oral medications, 
tone inhibiting casts, focal injections and by surgery. Treatment of 
spasticity with oral medicines can be useful only in selected patients 
where a generalized reduction in body tone is needed. Baclofen, 
Diazepam, Tizanidine and Dantrolene are currently approved for 
use in patients with spasticity. Medication plan should be devised 
seeking a balance between improved function, patient satisfaction 
and possible side effects [7].

Diazepam and Baclofen are the oldest and most commonly 
prescribed drugs in cases of spastic CP. Both have Gaba Amino 
Butyric Acid (GABA) mediated action. Diazepam exhibits its effects 
by increasing the inhibitory effects of neurotransmitter GABA at 
CNS synapses. Most commonly reported adverse reactions are 
drowsiness, muscle weakness and ataxia. Prolonged use can 
produce physical dependence. American Academy of Neurology 
(AAN) recommends Diazepam should be considered as a short term 

 

 

antispasticity treatment in children with CP. Baclofen is an agonist 
that has presynaptic and postsynaptic effects on monosynaptic 
and polysynaptic pathways by binding to GABA B receptors. The 
most common adverse reaction is transient drowsiness, others are 
dizziness and weakness. Baclofen should be tapered gradually at 
higher doses to prevent withdrawal symptoms like hallucinations, 
seizures and increased spasticity. AAN recommends: There is 
insufficient evidence to support or refute the use of oral baclofen 
for the treatment of spasticity or to improve motor function in 
children with CP [8]. 

There are several studies stating efficacy of Diazepam and Baclofen 
as antispastic agent in CP. However, there are very few studies 
comparing effectiveness of Diazepam and Baclofen in spastic CP.

AIm
Study was aimed to assess and compare outcome of oral 
Diazepam and Baclofen in spastic cerebral palsy children in terms 
of extent of reduction of spasticity and side effects profile.

mAterIAls And methOds
Randomized comparative follow-up study was conducted for a 
period of one year i.e. May 2010 to May 2011 in either group. 
Randomization was done by randomly generated number from 
computer and sealed envelope of treatment was allocated to 
patient by Chief Supervisor. An informed consent was taken from 
parents after explaining possible side effects and asked to contact 
one of research team member if any adverse events occurred. 
Experimentation was approved by the ethical & institutional review 
board of VMMC and Safdarjang Hospital, New Delhi and conforms 
to Helsinki Declaration.

Keywords: Childhood disabilities, Functional improvement, Modified ashworth's scale
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ABstrAct
Introduction: Spastic cerebral palsy (CP) is the most common 
form of CP. Diazepam and Baclofen are the most commonly used 
oral drugs to manage spasticity. Study was designed to evaluate 
and compare their effects and safety in CP children.

Aim: To prospectively compare outcome after oral administration of 
Diazepam and Baclofen  in terms of:

1. Reduction of spasticity,

2. Side effect profile.

materials and methods: Randomized prospective follow-up 
study was done for one year  after giving Diazepam and Baclofen 
in weekly incremental doses upto recommended maximum dose to 
60 children for three months. Two primary outcome measures were 
spasticity reduction and adverse effect profile. Spasticity reduction 
was measured by Modified Ashworth's Scale (MAS) and Range of 
Motion improvement (ROM).

results: After random allocation, there was no baseline difference 
between groups. Mean MAS score improved from 1.96±0.4 at 

baseline to 1.63±0.40 and 1.41± 0.36 at 1 month and 3 months  
for Diazepam and from 1.84±0.64 to 1.57±0.59 and 1.31± 
0.48 respectively for Baclofen. Within the group reduction was 
significant with p-value = 0.0001. Intergroup comparison showed 
no  statistically significant difference  with p-value of 0.48 and 0.22 
at 1 and 3 months. Baseline ROM showed significant improvement  
at 1 and 3 months with p value of 0.004 and 0.001 for Diazepam 
and 0.01 and 0.000 for Baclofen respectively with no statistically 
significant difference among two groups. Drowsiness was most 
common observed side effect in both the groups.

conclusion : Patients showed significant improvement in spasticity 
as measured by Mean MAS score and range of motion in Diazepam 
as well as Baclofen group. Both drugs were found safe for use in 
children. Study couldn't establish any difference between the two 
drugs. However studies with bigger sample size and longer follow- 
up assessing functional improvement in patients will be required in 
near future.   
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study Participants
Sixty seven children with diagnosis of spastic CP, who fulfilled 
following inclusion and exclusion criteria were eligible for the 
study. Children aged 2-18 years with Modified Ashworth’s Scale 
[9,10] score of 1+ or higher in atleast one arm and one leg or both 
legs were included. Children having spasticity due to progressive 
disorders such as leukodystrophy, already taking oral antispastic 
drugs, history of Botox injection and orthopedic procedure 
performed earlier were excluded.

The diagnosis was made after elaborative history, symptoms and 
clinical examination. To detect a difference in MAS with a 5% 
significance level and a power of 80%, a sample size of 46 patients 
per group was necessary. To recruit this number of patients a 12-
month inclusion period was anticipated however required number 
could not be achieved.

treatment Interventions
Group A was given Diazepam tablet initially 0.1mg/kg/day in 
divided doses with weekly increment of 0.1mg/kg upto a maximum 
of 0.8mg/kg/day in opaque bottle.

Group B received Baclofen tablet initially 2.5mg t.i.d in children < 
8 years and 5mg t.i.d. in children > 8 years with weekly increment 
of 5 mg to a maximum of 40 mg / day in former and 60 mg/ day in 
latter in opaque bottle [11].

Compliance check was done by confirming from guardian and 
return of empty bottles.

[table/Fig-1]: Flow Diagram

Assessment and Outcome measures 
Baseline clinical and demographic data were recorded for each 
child including age, weight, spasticity distribution and Gross Motor 
Functional Classification System (GMFCS) level [12]. Baseline 
investigations including liver function test and kidney function 
test were recorded [11]. Following outcome measures were 
recorded at pretreatment, one month and third month by Principle 
Investigator:

1. Spasticity on Modified Ashworth’s Scale (MAS) for the 
following muscle groups (flexors/extensors): Elbow, wrist, 
knee and ankle. MAS has poor to good intrarrater reliability 
and moderate to good interrater reliability [9]. MAS has 
conflicting results for validity in different studies but is still 
most practical and cheap scale for clinical use [10]. 

2. Range of Motion (Flexion-Extension arc) in elbow, wrist, knee 
and ankle was assessed with a universal goniometer. Degree 
was used as standard unit to measure ROM.

3. Adverse effect profile: Physician allocating group knew drug 
given but patient, outcome assessor and data analysts were 
kept blinded to allocation. All assessments (GMFCS, MAS, 
ROM) were done by Principal Investigator.

stAtIstIcAl AnAlysIs
Descriptive statistics including mean and Standard Deviation (SD) 
were found for each quantitative variable. Frequency distributions 
were found for each of the qualitative variable. For quantitative 
data, the mean values across various follow-ups were compared 
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using the Non-parametric Wilcoxon signed ranks test. Inter group 
comparison was done using Mann-Whitney U test. The results were 
considered significant at 5% level of significance i.e. p < 0.05. 

results

disposition and demographics
Out of 67 patients enrolled in the study, 34 were included in 
Diazepam group and 33 were enrolled in Baclofen group. Four 
patients (2 in each group) were lost to follow-up and one patient 
each in Baclofen as well as Diazepam group had to stop the drug 
therapy due to excessive day time drowsiness. One patient in 
Diazepam group had to stop drug due to urticaria. Sixty patients 
completed the study protocol and the following observations were 
made [Table/Fig-1].

Patients in the study ranged from 2-14 years in both the groups. 
Each group had 30 patients with mean age of 5 years 7 months 
± 2.6 in Diazepam group and 5years 5months ± 2.7 in Baclofen 
group. Sex ratio was observed to be M:F = 2:1 in both groups. 
Each group had patients only of middle and lower class with 
ratio of 1:1 in Diazepam group and 2:1 in Baclofen group as per 

Kuppuswamy index [13]. Both the groups were comparable on 
baseline characteristics shown in [Table/Fig-2]. 

Spastic diplegia comprised the most common group i.e 65%, 30% 
had quadriplegia and 5% had hemiplegia. In the study population 
maximum 46.66% patients were observed functioning at level I / 
II, 33% at level III and 20% at level IV / V of GMFCS criteria. There 
was no difference between the two groups [Table/Fig-2].

spasticity reduction
The mean MAS score for each group at pretreatment and follow- 
up course is shown in [Table/Fig-3].

The baseline MAS score was 1.96±0.4 in Diazepam group and 
1.84±0.64 in Baclofen group. At first and third month both groups 
showed significant (p-value < 0.001) improvement in MAS score 
compared to baseline (MAS score 1 and 3rd mth: Diazepam 
1.63±0.40 and 1.41±0.36; Baclofen 1.57±0.59 and 1.31±0.48). 
Comparison of mean MAS score in two groups was not statistically 
significant (p-value > 0.05) both at pretreatment and follow-up at 
first and third month.

Mean ratio of normal range in each group is shown in [Table/
Fig-4]. The baseline ROM was 0.93 ±0.038 in Diazepam group 
and 0.93 ±0.036 in Baclofen group. At first and third month both 
groups showed significant (p-value < 0.001) improvement in ROM 
compared to baseline (ROM at 1 and 3rd mth: Diazepam 0.94±0.033 
and 0.95±0.027; Baclofen 0.94±0.034 and 0.95±0.025). On 
comparison for range of motion at pre-treatment, 1 month and 3 
months no statistically significant difference was found between 
the two drugs.

Adverse effects
Majority of patients i.e. 77% in Diazepam and 80% in Baclofen 
group [Table/Fig-5] had no adverse effects after three months of 
therapy. Troublesome drowsiness was the commonest side effect 
in both groups, being more frequent in patients taking Diazepam. 
Weakness was next most common complaint in either group. The 
other striking observation was complaint of increased salivation 
in patients(3/30) taking Diazepam and paresthesia observed in 
one patient taking Baclofen. No significant difference was found 
between two drugs on comparison of adverse effects. 

dIscussIOn
Most common form of CP is spastic CP. Child’s learning and 
emotional development is impaired if he is not able to explore his 

diazepam 
group
( n=30)

Baclofen  
group

( n= 30)
total

( n=60)

Age (years)
Mean (±SD)

5.7± 2.62 5.5 ±2.71 5.56 ±2.64

Sex ratio ( M:F) 2:1 2:1 2:1

Socioeconomic status
(Middle: Lower)

1:1 2:1 1.4:1

Topographical Distribution 

Spastic diplegia 21 18 39

Spastic quadriplegia 7 11 18

Spastic hemiplegia 2 1 3

GMFCS Level

Level I 3 2 5

Level II 11 12 23

Level III 10 10 20

Level IV 5 4 9

Level V 1 2 3

[table/Fig-2]: Demographic and clinical characteristics of patients.
values are represented as mean ± standard deviation or number
M:F, Male: Female; GMFCS, Gross Motor Functional Classification System

drug Pre- treatment  1 month  3 months

p-value 
 (intra group)

 p-value
 (inter group)

0-1 month 1-3 month Pre- treatment 0.28

Diazepam
(n= 30)

1.96±0.4
CI : 1.78-2.15

1.63±0.40
CI : 1.48 -1.79

1.41±0.36
CI : 1.28-1.55

0.0001 0.0001  1 month 0.48

Baclofen
(n=30)

1.84±0.64
CI : 1.60-2.08

1.57±0.59
CI : 1.35-1.79

1.31±0.48
CI : 1.13-1.50

0.0001 0.0001  3 months 0.22

[table/Fig-3]: Improvement in Mean MAS Score (N =60).
Values are presented as mean ± standard deviation. 
MAS, Modified Ashworth Scale.
Intra group : Wilcoxon signed ranks test
Inter group : Mann-Whitney U test
Significant p-value < 0.05%

drug Pre-treatment  1 month  3 months

p-value
(intra group)

p-value
 (inter group)

0-1 month 1-3 month Pre- treatment 0.79

Diazepam
(n= 30)

0.93±0.038
CI: 0.92-0.95

0.94± 0.033
CI: 0.93-0.96

0.95± 0.027
CI: 0.95-0.97

0.004 0.000  1 month 0.81

Baclofen
(n= 30)

0.93± 0.036
CI: 0.92-0.95

0.94± 0.034
CI: 0.93-0.95

0.95± 0.025
CI: 0.95-0.97

0.010 0.000 3 months 0.92

[table/Fig-4]: Improvement in Range of Motion (n=60). (Mean ratio of normal range)
Values are presented as mean ± standard deviation. 
Intra group: Wilcoxon signed ranks test
Inter group: Mann-Whitney U test
Significant p-value < 0.05%
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environment. Effective overall management is needed in pursuit 
of trying normal development of child. The study was conducted 
using the two most commonly used oral antispastic drugs i.e. 
Diazepam and Baclofen in patients with spastic CP. The outcome 
of oral Diazepam with Baclofen was compared in patients with 
spastic CP in terms of reduction of spasticity, improvement in 
range of motion and adverse effect profile. 

This study confirmed that both Diazepam and Baclofen are 
highly effective agents to combat spasticity in CP but failed to 
demonstrate any significant difference between the two drugs. 
Statistically significant improvement was seen in the mean MAS 
score at 1 month and 3 months in both the groups. Similar 
improvements were found in a study [14] in which Diazepam 
was compared with placebo in 16 patients of CP. The study 
reported 75% improvement after 6 weeks of Diazepam which 
was statistically significant. Another study [15] measured effect 
of Diazepam and placebo in 180 patients with cerebral palsy. 
They found significant dose dependent decrease in the muscle 
tone as graded by Modified Ashworth’s Scale in Diazepam group. 
A study [16] on Baclofen in 23 patients with spasticity of spinal 
origin showed significant improvement (p < 0.05) in terms of mean 
change in MAS as compared to placebo. A controlled trial [17] of 
Baclofen showed significant improvement in spasticity in a group 
of 20 cerebral palsy patients. A crossover trial [18] compared the 
two drugs in 37 adult patients presenting with spasticity of different 
aetiologies. Significant improvement was documented after 2 
weeks of therapy in both Baclofen as well as Diazepam group. 
Either drug was not found to be superior to other in relieving the 
spasticity.

Pre-Treatment range of motion at elbow, wrist, knee and ankle 
joints of both the limbs observed in Diazepam and Baclofen group 
had no significant difference. Statistically significant improvement 
was seen in the range of motion at 1 month and 3 months in both 
the groups but there was no significant difference between the two 
groups at 1 month and 3 months. Study [14] assessing effect of 
Diazepam observed that 12 patients out of 16 showed statistically 
significant improvement in range of motion. Another study [15] 
found that treatment with Diazepam in cerebral palsy patients 
achieved significant reduction in hypertonia, increase in range of 
motion at ankle and improvement in quality of life. Baclofen study 
[17] found significant improvement in active range of motion in 
as compared to placebo. A double-blind, randomised cross-over 
pilot study [19] of oral baclofen versus placebo on fifteen children 
with spastic or spastic/dystonic quadriplegia scored significantly 
better on the Goal Attainment Scale with baclofen compared 
with placebo. Modified Tardieu Scale and Pediatric Evaluation 
of Disability Inventory showed no significant difference between 

adverse Effects

diazepam Baclofen

1 month 3 months 1 month 3 months

No Side Effect 14(46.66%) 23(76.66%) 16(53.33%) 24(80%)

Drowsiness 9(30%) 3(10%) 6(20%) 1(3.33%)

Weakness 3 1 2 2

Urinary Frequency 3 1 3 1

Headache 2 1 2 0

Constipation 2 0 0 1

Drooling 1 3 0 0

Ataxia 1 0 0 0

Nausea 0 0 2 0

Behavioral changes 0 0 0 1

Paresthesia 0 0 1 0

Urticaria 1 0 1 0

[table/Fig-5]: Adverse Effects.
Values are represented as number (%)

Baclofen and placebo groups. This study demonstrated that in CP 
children with spastic quadriplegia oral baclofen helps in improving 
goal-oriented tasks such as transfers. Double blind cross-over 
study [20] of Baclofen and Diazepam for reduction of spasticity 
in a heterogenous group of adult patients found that both drugs 
produced overall improvement and there was no statistically 
significant difference between the two groups. Also on long term 
follow up in Baclofen group found worsening of symptoms and 
signs in 16 out of 18 patients on discontinuation of drug.

The side effects noted in Diazepam group were drowsiness, 
drooling, ataxia, constipation, headache, weakness, urticaria 
and increased urinary frequency. In the study population two 
patients in Diazepam group had to stop therapy, one due to 
excessive drowsiness and other because of urticaria. The side 
effects noted in Baclofen group were drowsiness, behavioral 
changes, constipation, headache, weakness, nausea, paresthesia 
and increased urinary frequency. One patient in Baclofen group 
dropped out due to excessive drowsiness. Majority of patients had 
no side effects with Diazepam or Baclofen after three months of 
therapy as we used slow titration of both the drugs. In both the 
groups drowsiness was most common side effect reported for 
which one patient dropped out in each group. Similar results were 
found in previous studies [18-20] which concluded that side effects 
especially excessive day time drowsiness was more common in 
Diazepam group as compared to Baclofen group. 

Our results are consistent with the previous studies, which had 
suggested that there seems to be little difference between Baclofen 
and Diazepam in terms of reduction of spasticity and improvement 
in terms of range of motion.

Diazepam and Baclofen are effective in spasticity management 
and response to both drugs can be objectively monitored. Possible 
side effects associated with their use can be minimized by gradual 
titration both at time of starting and withdrawal of drugs. 

lImItAtIOns 
The present study had a number of limitations, including a small 
sample size and heterogeneity within the groups in respect to age 
and grading of spasticity. Follow-up duration was short i.e. only 
for 3 months.

cOnclusIOn
The present study showed that oral Diazepam and Baclofen are 
effective antispastic agents that can be used safely in patients 
with spastic cerebral palsy. Patients in both the groups showed 
adaptation to the side effects on gradual titration. Comparison 
between the two drug groups showed no statistical significant 
difference in outcome measures. No one drug was found superior 
to the other. The choice for selection of the medication will depend 
on the cost and availability.
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Original Article

Abstract
Background : There may be change in  clinical spectrum of cerebral palsy (CP) due to improvement in maternal and 
child care health service. The  clinical profi le, aetiological factors and comorbidities of children with CP attending 
Department of PMR,VMMC & Safdarjang Hospital during the years  1981- 1989 and 2008 - 2012 were therefore 
compared and analysis done.
Methods:  Four hundred and ten (group B) children with CP registered in last 4 years (2008 - 2012 ) at  PMR 
Department of  VMMC & Safdarjang Hospital were compared with  previous study of 544 ( group A)  children during 
year 1981 - 1989 from same centre.
Results : Spastic CP remained most common in both the groups. Diplegia is commonest type of CP ( 38.78%) as 
compared to previous group where quadriplegia ( 34.9%) was most common. The mixed type showed a statistical 
signifi cant  increase in percentage (group A: 0.18 % versus group B: 3.7 %). 
In aetiology, there is decrease in prenatal and postnatal causes and increase in natal causes which were statistically 
signifi cant. Birth asphyxia ( 50.3 %) remains the main aetiological factor as earlier  (24.5%). Speech problems (59.7%), 
mental retardation ( 31.7%) and seizures (26.8%) are common comorbidities as compared to previous studies where 
mental retardation (47.2 %) was found to be most common  followed by speech impairment (37%), visual impairment 
(9%) and seizures (8.8%). 
Conclusions :  Clinical profi le of CP has evolved  with an increase in diplegic and a decrease in quadriplegic CP.

Key words: Cerebral palsy,  clinical profi le.
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Introduction:

Cerebral palsy (CP) is the commonest physical 
disability in childhood, occurring in 2-2.5/1000 

births and it occurs in all races1. CP is described as a  
group of developmental disorders of movement and 
posture, causing activity limitation, that are attributed 
to non-progressive disturbances occurring in the 
developing foetal or infant brain. The motor disorders 

of CP are often accompanied by disturbances of 
sensation, cognition, communication, perception, and/
or behaviour, and/or by a seizure disorder2.  

Clinical profi le of CP in developing countries is different 
from that in developed contries3,4. With advancement 
in maternal and neonatal care and trend of  increasing 
survival of preterm babies in developing countries 
clinical profi le in developing countries is showing a 
gradual change5.

Hence, this study was aimed to evaluate the clinical 
profi le, types and aetiologies of CP along with associated 
comorbidities  in our centre and compare  to  previous 
study6 at same centre.

Materials and Methods:  
This study included  410 consecutive children with 
CP attending at the Department of Physical Medicine 
& Rehabilitation at VMMC & Safdarjang Hospital, 
New Delhi from 2008- 2012 (group B) . A detailed 
history including sociodemographic, family structure, 
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prenatal and postnatal history was elicited using 
a prestructured proforma, followed by a complete 
physical, developmental and neurological examination. 
Assessment of intelligence/developmental quotient  
(IQ/DQ), ENT and ophthalmological evaluation were 
performed in all children. The data were compared 
with that of 544 children (group A) who attended PMR 
Department during 1981-1989.

CP was classifi ed using following  classifi cation7:

By tone pattern : Spastic, dyskinetic,  hypotonic, mixed 
and by distribution of limb involvement : Quadriplegia, 
diplegia, hemiplegia, triplegia.

Aetiology : (i) Prenatal (ii) natal (iii) postnatal (iv) > 1 
cause ( where more than one factor seems to play role) 
( v) No apparent cause. 

For birth asphyxia, Apgar scores were taken into 
account when available, or the following criteria were 
used : (i) History of delayed cry > 5 minutes after birth; 
(ii) baby turning blue and requiring oxygen therapy, 
with diffi culty in respiration, lethargy and/or seizures 
within 72 hours of birth5. 

Change in trend was analysed in comparison to our 
previous study at same centre. For analysis data from 
previous study (group A ) and recent data comprised 
group B.  Statistical analysis was done by Student’s t 
test for signifi cance (using SPSS software version 17). 

Table 1: Sexwise Distribution of Cases
Table 2. Distribution of Cases according to Types of 
CP

Table 3: Topographic Distribution of Cases

Sex Group A Group B
Male 354 (65.1%) 269 (65.6%)
Female 190 (34.9%) 141 (34.4%)
Total 544 410

Types of CP Group A Group B P-value
Spastic 497 (91.4%) 364 (88.8%) 0.191

Hypotonic 30 (5.5%) 22 (5.4%) 0.920
Dyskinetic 16 (2.9%) 09 (2.2%) 0.476

Mixed 1 (0.18%) 15 (3.7%) 0.000
Total 544 410

Results :
In group B total number of patients was 410. Patients 
age ranged from 7 months to 17 years with a mean age 
of 5 years 2 months. There was male preponderance 
with a sex ratio of 1.9 : 1 (M:F ) similar to previous 
study (Table 1).

Among the different types of CP, spastic CP remained 
the most common in both the groups. The mixed 
type showed statistically signifi cant increase in group 
B (group A: 0.18%, group B: 3.7%, p = 0.000). The 
pattern remained same for hypotonic and dyskinetic 
types (Table 2).

Among the spastic type, quadriplegia (group A: 34.9% 
versus group B:26.6%) and hemiplegia (group A: 
28.7% versus group B: 20.97%) were more in group 
A, and diplegia  more in group B (group A: 21.9% 
versus group B:36 %). The difference was statistically 
signifi cant (Table 3).

Amongst the associated disabilities, mental retardation 
(47.2 %) was found to be most common in group A, 
followed by speech impairment (37%), visual impairment 
(9%), seizures (8.8%) and auditory impairments 
(2.9%). In group B, speech impairment (59.7%) was 
the most common associated disability followed by 
mental retardation (31.7%), seizures (26.8%), visual 
impairment (17.8%) and auditory impairment (2.68%). 
Except auditory impairment, the difference between the 
other associated disabilities was statistically signifi cant 
between both the groups (Table 4).

Topographic distribution Group A Group B P-value

Quadriplegia 190 (34.9%) 109 (26.6%) 0.005
Diplegia 119 (21.9%) 159 (38.78 %) 0.000
Hemiplegia 156 (28.7%) 86 (20.97%) 0.003
Paraplegia 24 (4.4%)
Monoplegia 5 (0.9%)
Triplegia 3 (0.6%) 10 (2.4%) 0.002
Total 497 364
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In aetiological groups, there was decrease in prenatal 
and postnatal in group B whereas natal group, > 1 cause 
group and no apparent cause group were increased as 
compared to group A. The difference was statistically 
signifi cant (Table 5).

Discussion :

In this study, there is a male preponderance in both the 
groups (group A: M:F = 1.86 : 1 and group B: M:F = 1.9 
: 1). Sharma et al 8 found the male to female ratio 2.42:1 
in their study of 480 CP patients. Similar results were 
obtained by Pharoah et al9 who found a M:F  of 1.3:1 in 
a  study  of 1612 cases .

Spastic CP remained the most common in both the 
groups (group A 91.4% , Group B 88.8%) followed 
by hypotonic (group A 5.5% , group B 5.4%) and 
dyskinetic (group A 2.9% , group B 2.2%) .  Mixed 
type showed statistically signifi cant increase in group B 
(group A: 0.18%, group B: 3.7%). Similar pattern was 
observed by  Sharma et al8 who found spastic CP as 
most common (77.9%) followed by hypotonic (8.5%), 
dyskinetic (8.5%) and mixed (3.9%). Singhi et al3 and 
Singhi and Saini5 in both of their studies found spastic 
CP as the most common type. 

Spastic quadriplegia was  the commonest type of CP 
in developing countries where as spastic diplegia is 
commoner in the developed world5. Comparison of 

group A and group B showed  proportion of diplegia 
has increased (21.9% group A  - 38.78% group B)  being 
the most common spastic type  and quadriplegia has 
decreased (34.9% group A  - 26.6% group B) showing 
an evolving clinical spectrum of CP in developing 
countries. This change in trend can be attributed to 
better neonatal services and higher rates of premature 
survivors. In the study by Singhi and Saini5 spastic 
quadriplegia was found to be the commonest type of CP 
(51.5%) although lesser than previous decade (61%) 
and there was an increase in number of diplegic CP.  
Sharma et al8 in their study in 1999 also found diplegia 
(54%) to be most common among spastic CP followed 
by quadriplegia (15%). However  Pharoah et al 9 found 
quadriplegia to be most common (36%) followed by 
hemiplegia (32.6%) and diplegia (22.3%).

In the present study in group B, we found that there was 
a statistically signifi cant increase in speech impairment, 
visual impairment and seizures disorder; and a 
statistically signifi cant decrease in mental retardation 
as compared to our previous study in group A. In the 
study by Sharma et al 8, subnormal intelligence was 
the most common handicap (74.2%), followed by 
speech defects (53.5%), ocular defects (35.8%) and 
convulsions (25.6%). Singhi et al 3 found that associated 
problems were present in majority (75 %) of cases, of 
which mental retardation was the commonest (72.5 %) 
whereas in study by Singhi and Saini 5 speech problems 

Table 4. Distribution of Cases according to Associated Disabilities

Table 5. Distribution of Cases according to Aetiology

Disabilities Group A Group B P-value
Mental retardation 257 (47.2%) 130 (31.7%) 0.00
Speech impairment 201 (37%) 245 (59.7%) 0.00
Visual impairment 49 (9%) 73 (17.8%) 0.00

Seizures 48 (8.8%) 110 (26.8%) 0.00
Auditory 16 (2.9%) 11 (2.68%) 0.81

Aetiological groups Group A Group B P-value
Prenatal 42 (7.7%) 15 (3.65%) 0.006

Natal 238 (43.8%) 228 (55.6%) 0.000
Postnatal 142 (26.1%) 30 (7.3%) 0.000
>1 cause 79 (14.5%) 80 (19.5%) 0.044

No apparent cause 43 (7.9%) 57 (13.9%) 0.004
Total 544 410
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(83.7%), microcephaly (64.27%), seizures (44.5%) 
and intellectual disability (38.61%) were the common 
comorbidities.

In this study, amongst the aetiological groups, there 
was decrease in prenatal ( 7.7 % group A - 3.65% group 
B) and postnatal cases ( 26.1% group A - 7.3% group 
B)  whereas in natal group ( 43.8% group A - 55.6% 
group B), > 1 cause group ( 14.5% group A  - 19.5% 
group B) and no apparent cause group (7.9% group A 
- 13.9% group B) , cases were increased as compared 
to our previous study. The difference was found to be 
statistically signifi cant.  Similar results were obtained 
by Singhi and Saini5 who found a decrease in congenital 
and postnatal groups . In our study the contribution of  
birth asphyxia as natal cause has increased from 24.5 
% to 50.7%. Similarly Sharma et al 8 found perinatal 
asphyxia in (48.7%) to be  the single most common 
predisposing factor. Singhi and Saini5  also found birth 
asphyxia remained the main (51.98%) etiological factor 
as earlier (45.3%). Since natal causes are the leading 
predisposing factors in cases of CP, there is an urgent 
need to further strengthen the existing maternal and 
child health care services in the country.

Conclusions :

The present study refl ects a change in trend in clinical 
profi le of CP  with an increase in diplegic and decrease 
in quadriplegic CP.  Natal factors particularly birth 
asphyxia is the major predisposing factor and highlights 
the need for improved maternal and child health 
services.
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INTRODUCTION
Hemophilia is a hereditary disorder in which bleeding is due to 
deficiency of coagulation factor Ⅷ and Ⅸ (1). Hemophilia A occurs in 
approx. one in 5000 male live births and is 5-6 times more common 
than hemophilia B (2). It is a classic example of Ⅹ linked recessive 
trait. Those with less than 1% of normal activity develop severe 
disease, 2-5% moderate disease, 6-50% mild disease (1).

Hemophilic Arthropathy (HA) is a major complication among patients 
with hemophilia. Arthropathy is secondary to recurrent hemarthrosis 
and chronic synovitis(1,2).

Most commonly affected joints are ankle, knee and elbow. Hemophilic 
Arthropathy can be prevented by prophylaxis with coagulation factors.
 
Hemophilic Arthropathy treatments include synovectomy, 
arthroplasty, arthrodesis and total joint replacement with pre and post 
procedure rehabilitation. Prevalence and other clinical correlates of 
HA may provide useful data for medical resource management and 
allocation particularly in developing countries (3).

Despite therapeutic advances definitive investigation into pattern and 
prevalence of HA is scarce in India. The present study was done to 
understand clinical profile and pattern of joint involvement in chronic 
hemophilia Arthropathy patients attending our center.

MATERIAL AND METHODS 
We conducted a retrospective observational study at Dept. of Physical 
Medicine and Rehabilitation, Government Medical College, 
Trivandrum. Records of patients of (2005-2008) years registered in 
hemophilia clinic were analyzed for the study. Data of only those 
patients who had deficient factor estimation done were included in the 
study. Data in the form of age, type and severity of factor deficient, 
pattern and frequency of joint involvement were collected and 
submitted for analysis on Windows 8 os.

RESULTS 
In our study 72 patients were registered in Hemophilia Clinic in last 
three years. Only 65 patients had factor assessment done and were 
included in the study. In our study 55 patients i.e (86%) has deficiency 
of factor Ⅷ and 9 patients (14%) had factor Ⅸ deficiency. Study 
population ranged from 9 months to 60 years with maximum number 
of patients i.e. 51 (78%) under age of 30 years 10 patients were in age 
group of 31-45 years and only 4 patients in age group of 42-60 years 
(Figure1).

Among 65 patients 57 had severe hemophilia, 4 patients each were in 
mild and moderate category. 32 patients (49.2%) i.e. almost half of 
patients had arthropathy of one or more joints. 21 patients i.e. more 
than half of them were under age group of 30 years. Knee was the most 
common joint involved contributing 67.50% followed by elbow 

(17.5%), ankle (12.5%) and shoulder (2.5%) of the total number of 
joints involved (Figure 2).

 Figure 1

 Figure 2

DISCUSSION:
In our study we only included patients attending Hemophilia Clinic at a 
Government run Medical College. Thus the data represent hemophilia 
patients mostly of Low and Middle Income Groups. In this study we 
found factor Ⅷ as most common deficient factor and approximately 
80% of patients were under age of 30 years. Similar results were 
obtained by Ling SC et al. (4) who in their study observed that 83.3% 
had Hemophilia A and 16.65 were with Hemophilia B. C Y Chang et al 
(3) in their study in Taipei found that 84.8% had Hemophilia A and 
7.6% had Hemophilia B. Similarly Rawand Polers (5) found 89% with 
Haemophilia A and 11% with Haemophilia B.

Our study population ranged from 9 months to 60 years with maximum 
number of patients under 30 years. Similar results were obtained in 
study by Rawand Polers (5) who found age range between 9 months 
and 51 years and more than 82% were below 20 years of age.

We found that 49.2% had hemophiliac arthropathy with knee being the 
most common joint involved. Miodray Vucic (6) in their study on 
Hemophiliac arthropathy in Prophylaxis vs Non Prophylaxis group 
found arthropathy in 86.67% and 75.00% patients had knee as the most 
frequently involved joint. Chang et al (3) found Hemophiliac 
arthropathy in 42.8% patients of their study. Rawand Polers (5) in their 
study on magnitude of arthropathy in hemophilia from Iraq found joint 
involvement in 41% patients with knee being most common joint 
involved.

CONCLUSION:
Hemophiliac Arthropathy is commonly seen in patients with 

Background: Hemophilic Arthropathy is a major complication in patients with hemophilia but studies highlighting it are 
limited in India. The study was planned to understand Demography and Clinical Profile of Hemophiliac Arthropathy.

Aim: The present study was designed to evaluate clinical profile and pattern of joint involvement in haemophilia patients attending our centre.
Material & Method: Retrospective Observational study using records of 72 patients of last three year registered in Hemophilia Clinic of 
Department of PMR, Govt. Medical College Hospital, Trivandrum.  
Results: Factor Ⅷ found to be the most deficient factor (86.15%). Arthropathy of joints was seen in 32 i.e. 49.2% of patients with knee being most 
commonly involved joint.
Conclusion: The study concluded high prevalence of Arthropathy in Hemophilia patients with knee as most common site. 

ABSTRACT

Dr. V K Sreekala
DPMR, MS, MNAMS, Principal, Govt Medical College, Ernakulam, Kerala, Formerly 
HOD (PMR), Govt Medical College, Trivandrum -695001 

KEYWORDS : Arthropathy, Hemophilia, Rehabilitation

Volume-9 | Issue-10 | October - 2019 |  . PRINT ISSN No 2249 - 555X | DOI : 10.36106/ijar

66  INDIAN JOURNAL OF APPLIED RESEARCH



Hemophilia. Knee Joint is the most common affection. It stresses the 
need for Holistic rehabilitation of Hemophilic Arthropathy patients for 
their participation in Activities of Daily Living.
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Original Article
Grading of Adductor Spasticity in Cerebral Palsy  

– A New Approach
Laisram Nonica1, Goyal Vinay2

Abstract
Spastic cerebral palsy is the most common form of cerebral palsy. Spasticity in hip adductor causes discomfort, 
stiffness and difficulties in performing physical activities such as seating, transfers and walking. Grading of hip 
adductor spasticity is still a challenge in the field of rehabilitation. A simple method to assess hip adductor spasticity 
and use it as outcome measures of intervention is needed in general clinical practice.  
We propose a visual method for grading  hip adductor spasticity i.e grade 1= touch at ankle, grade 2 = crossing at ankle 
and grade 3 = crossing at knee in spastic cerebral palsy children. We followed 60 spastic cerebral palsy children over 
a period of three months on oral  antispastic medication and found it very useful to assess response to drug. Intially 
hip adductor spasticity of grade 3 was observed in 10 %, grade 2- 8.33%, grade 1- 26.66% and 45% patients had no 
scissoring. After three months of drug therapy improvement was observed as grade 3 seen in 1 % , grade 2 - 7%, grade 
1 - 23.33% and patients with no scissoring rose to 63.3%. These observations show that visual method for  hip adductor 
spasticity is a simple and helpful method for  grading response to therapeutic intervention.

Key words: Cerebral palsy, spasticity, hip adductors.

Author’s affiliations:
1 MBBS, DCH, DPMR, DNB (PMR), Prof., Consultant and Head
2 MBBS, DPMR, DNB (PMR), Senior Resident
 Dept. of Physical Medicine and Rehabilitation, VMMC and 

Safdarjang Hospital, New Delhi - 110029
Cite as:

Nonica Laisram, Goyal Vinay. Grading of adductor spasticity in 
cerebral palsy – a new approach. IJPMR March 2015; Vol 26(1): 
2-5.

Correspondence:
Dr. Nonica Laisram MBBS, DCH, DPMR, DNB (PMR)
Prof., Consultant and Head, Dept. of Physical Medicine and 
Rehabilitation, VMMC and Safdarjang Hospital, New Delhi - 
110029 E mail: drnonica@gmail.com
Received on 05/01/2014, Revised on 27/12/2014
Accepted on 22/01/2015

Introduction:

Hip adductor spasticity in cerebral palsy (CP) can 
lead to spastic hip dysplasia, hip subluxation and 

problems with perineal hygiene1,2. In management of hip 
adductor spasticity, measurement of spasticity is a difficult 
and unresolved problem, partly due to its complexity and 
the fact that there are many factors involved. Various 
assessment scales used are as follows3:
		Modified Ashworth scale
		Tardieu scale
	 Adductor tone rating scale

Above mentioned scales for spasticity rating require 
expertise in handling of the child. The velocities needed 

to elicit spasticity are not fixed and inter-rater variability 
is possible4. During follow-up it may not be possible for 
the evaluating physician to use the same amount of force 
to elicit spasticity. This may increase the subjectivity of 
the grading.

Some scales are also time-consuming. We propose a visual 
method for grading  hip adductor spasticity in spastic 
cerebral palsy children. Purpose of this study is to assess  
proposed grading response to oral antispastic medication 
and convenience with which it can be measured.

Materials and Methods:
A prospective follow-up study was conducted  in  60 
spastic CP children of both sexes in the age group of   
2-12 years who attended CP clinic in Department of PMR, 
VMMC and Safdarjang Hospital, New Delhi from May 
2010 to December 2011. Baseline demographic and 
clinical  data were recorded for each child including age, 
weight, spasticity distribution and GMFCS level. Baseline 
investigations including liver function test and kidney 
function test were recorded. Children were assessed for 
hip adductor spasticity by visual method.

Method of assessment:
Hold the child in vertical suspension and observe the 
position of the legs and scissoring pattern.

2
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Grading is done as follow:
Participants: Sixty cerebral palsy with spastic diplegia 
children attending C.P. clinic in Department of Physical 
Medicine and Rehabilitation, Safdarjang Hospital, New 
Delhi, who fulfilled following criteria were eligible for the 
study. Children aged 2-12 years with Modified Ashworth’s 
scale score of 1+ or higher in both legs were included. 
Children already on oral antispastic drugs, history of 
Botox injection in previous six months, contracture in 
lower limbs and orthopaedic procedure performed in 
lower limbs were excluded.

Treatment interventions: Patients  were given Baclofen  
2.5mg t.i.d in children <8 years and 5mg t.i.d. in children 
>8 years with weekly increment of 5 mg to a maximum of 
40 mg/day in former and 60 mg/day in latter after taking 
informed written consent from their parents/guardians5. 
Follow-up was done at one and three months for grading 
of scissoring to assess hip adductor spasticity.

Statistical analysis: Demographic and clinical infor-
mation of the subjects were maintained on the excel 
software. The analysis was done on MS excel as well 
as SPSS version 15. Prior to analysis all the entries were 
double checked for any error.

Results:
Demographic profile ( n=60) (Table 1). Maximum 
children (41.66%) were in 2-4 years age group. Male 
preponderance with a sex ratio of 2:1 (male: female) 
was observed.

Grade of scissoring  (n=60) (Table 2 & Figs 1-3). Pre-
treatment 45% (27/60) of patients had no scissoring, 
26.66% (16/60) were of grade 1, 18.33% (11/60) were 
of grade 2 and 10% (6/360) were of grade 3.

At end of one month, 51.66% (31/60) of patients had 
no scissoring, 15 (25%) were found to be grade 1, 11 
patients (18.33%) had grade 2 and 3 patients (5%) was 
found in grade 3.

At the end of 3 months 38 patients (63.33%) were  
found to have no scissoring, 14 (23.33%) had grade 1 
and 7 (11.66%) had grade 2 scissoring and 1 patient 
(1.6%) had grade 3.

Improvement in grade of scissoring at end of 1 and 
3 months of therapy (n=60) (Table 3): At the end of 1 
month  out of 16 patients with grade 1, 4 had no scissoring. 
Out of 11 patients with grade 2 only 7 had similar grade 

Fig 1–  Touching at Ankles Fig 2–  Crossing at Ankles Fig 3–  Crossing at Knees

Grading of Adductor Spasticity in Cerebral Palsy — Nonica Laisram et al
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after one month, 3 out of  6 patients with grade 3 improved 
to grade 2 after one month.

At the end of 3 months of therapy, out of 16 patients 
with grade 1, 11 patients improved to no scissoring, 9 
out of 11 patients with grade 2 improved to grade 1 and 
out of 6 patients with grade 3, 4 improved to grade 2 
and 1 to grade 1.

Discussion:
Study population showed majority children in 2-4 years 
age group with a male preponderance with a sex ratio 
of 2:1 (M:F). Hip adductor spasticity is great hindrance 
in rehabilitation of spastic cerebral palsy children as it 
interferes in daily handling of child, perineal hygiene 
and achieving ambulation goal1,2. Current scales for 
spasticity require expertise and skill in handling of 
the child. The velocities needed to elicit spasticity in 
modified Ashworth’s scale, Tardieu scale and adductor 
tone rating are not fixed and inter-rater variability is 
possible. During follow-up it may not be possible for 
the evaluating physician to use the same amount of force 
to elicit spasticity. This may increase the subjectivity 
of the grading. Some scales are also time-consuming. 
Baclofen is commonly used antispastic drug for managing 
spasticity. Evaluation of drug effects in patients suffering 

from muscle spasticity is difficult and must take into 
account many different factors. Assessment scales for  
grading of scissoring with minimum subjectivity factor 
has not been reported in literature so  a useful criteria 
has been evolved in this study. After three months of 
baclofen therapy reduction in grade of scissoring was 
seen as intially 55% of patients  had scissoring which 
was  reduced to 36.66% after three months. Reduction 
achieved was seen both in grade of scissoring and 
number of patients with scissoring. There was steady 
and significant reduction in scissoring.
Results with baclofen are similar to Milla6 who in 
a double blind cross over study of 20 children with 
spastic cerebral palsy observed that patients on baclofen 
performed significantly better than placebo in reduction 
of spasticity and in allowing both active and passive 
limb movements. Notable improvement was observed in 
scissoring. Sheinberg et al7 in a double-blind, randomised 
cross-over pilot study  of oral baclofen versus placebo 
on fifteen children with mean age 7. 4 years (SD = 2.7 
years) and spastic  quadriplegia (gross motor function 
classification system level IV or V) found that children 
scored significantly better on the goal attainment scale 
with baclofen compared with placebo.
Grading of adductor spasticity by visual approach 
provides a relatively easy and quick method of grading 
adductor spasticity and can be used to assess interventions 
to decrease spasticity including therapeutic response of 
oral antispastic drugs.

Conclusions:
Grading of adductor spasticity by visual approach is easy 
to perform, less time consuming, has less chances of 

Age (years) Total
2-4     25 (41.66%)
4-6 18 (30%)
6-12 17 (28.33%)
Total 60

Table 1:  Age Distribution (n= 60)

Grade of 
scissoring

No of patients 
(Pre-treatment)

Grade of scissoring at end of 1 and 3 months of baclofen
No scissoring Grade 1 Grade 2 Grade 3

At 1 mo At 3 mo At 1 mo At 3 mo At 1 mo  At 3 mo At 1 mo  At 3 mo
Grade 1 16 4 11 12 5 0 0 0 0
Grade 2 11 0 0 4 9 7 2 0 0
Grade 3 6 0 0 0 1 3 4 3 1

Table 3: Improvement in Grade of Scissoring at End of One and Three Months of Therapy

Grades of scissoring:  Grade 1=Touch at ankle; Grade 2=Crossing at ankle; Grade 3=Crossing at knee; no=Months

Grade of scissoring No scissoring Grade 1 Grade 2 Grade 3 Total
Pre-treatment 27 (45%) 16 (26.66%) 11 (18.33%) 6 (10%) 60
At 1 month 31(51.66%) 15 (25%) 11 (18.33%) 3 (5%) 60
At 3 months 38 (63.33%) 14 (23.33%) 7 (11.66%) 1 (1.6%) 60

Table 2:  Grade of Scissoring (n= 60) at Pre-treatment, One Month and Three Months

Grades of scissoring:  Grade 1 = Touch at ankle; Grade 2 = Crossing at ankle; Grade 3 = Crossing at knee

IJPMR 2015 March 26(1): 2-5
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intra-and inter-observer variability. Also it requires less 
handling and disturbance to the child and can help in 
grading response to therapeutic interventions. It eliminates 
the elements of voluntary tightening commonly observed 
in handling which can interfere with spasticity assessment. 

Hip adductor spasticity is common in cerebral palsy and 
baclofen can be used as effective antispastic agent. The 
present study shows that grading of hip adductor spasticity 
by visual approach is a simple, useful and quick method 
of assessing the problem and its management.

Limitation of study: This grading assessment can only be 
used for children who can be held in vertical suspension.
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Abstract Musculoskeletal (MSK) pain poses a major burden
on individuals and health care systems. Assessing its
pervasive impact has broadened the horizon of treatment
strategies. The aim of this study was to determine the
prevalence of MSK pain and its relationship with the health-
related quality of life (HRQL) in a rural community.
Individuals (>15 years) with MSK pain were identified by
house–house survey from a population of 6,763 individuals.
HRQL was assessed using the validated ‘Modified Indian
HAQ (CRD – Pune)’, translated into regional language.
Moderate and severe health assessment questionnaire disabil-
ity index (HAQ-DI) scores were considered significant.
Details regarding the impact of pain on their personal, family
and social life were also studied. All individuals with MSK
pain were evaluated clinically by a medical team and HAQ-DI
was compared in different groups of disorders. Prevalence of
MSK pain in the community (mean age, 52±15.8 years) was
26.08% (95% CI 25.03–27.13). About 8% of the respondents
reporting MSK pain had to stop work and 4% had chronic
depression. A significant HAQ-DI was scored by 31%
subjects. Level of education and intensity of work had

significant associations with HRQL. Among the clinical
diagnoses, non-specific MSK pain also scored a high HAQ-
DI.MSK pain, both due to specific and non-specific disorders,
showed an important impact on HRQL in this community
study. Combined with ascertainment of risk factors and
associations, this has implications on planning treatment and
prevention.We plan to continue using HAQ in time tomonitor
the community.

Keywords Health assessment questionnaire . Health-related
quality of life .Musculoskeletal pain . Physical dysfunction

Introduction

The burden of musculoskeletal (MSK) pain, which has
not attained its due importance among the medical
fraternity and policy makers, has been a critical issue
with the WHO-ILAR (International League of Associa-
tions for Rheumatology) COPCORD (Community-Ori-
ented Programme for Control of Rheumatic Diseases)
and the Bone and Joint Decade 2000–2010 initiative [1].
COPCORD was conjointly launched by the WHO and
ILAR in 1981 to capture data on pain and disability in
developing economies, and several completed population
surveys have revealed an extensive burden of pain and
disability in the community [2]. The complex factors of
modernisation, socioeconomics and trans-cultural migra-
tion have substantially influenced the way individuals
bear, adapt and manage pain, especially in the developing
regions [3]. Musculoskeletal complaints have been shown
to be the most common medical causes of long-term
absence from work in developed nations [4]. COPCORD
surveys in the Pune region of West India have unequivo-

A. J. Mathew (*) :D. V. Thekkemuriyil : E. George : J. B. Nair
Department of General Medicine,
Government Medical College Hospital, Trivandrum,
Kerala, India 695 011
e-mail: mathewaj@live.com

A. Chopra
BJD-India and WHO-ILAR COPCORD Co-ordinator,
Centre for Rheumatic Diseases,
Pune, India

V. Goyal
Department of Physical Medicine and Rehabilitation,
Government Medical College Hospital, Trivandrum,
Kerala, India 695 011

Clin Rheumatol
DOI 10.1007/s10067-011-1824-0



cally established self-reported MSK pain and disorders to
be the commonest morbidity in a community [5].

MSK pain is expected to impact the community in
several ways. However, very few studies have addressed
this issue in India. Based on a modified (for local use) and
validated version of health assessment questionnaire
(HAQ), Bhigwan (India), COPCORD has reported mild,
moderate and severe grades of functional disability, respec-
tively, in 74%, 15% and 6% of the MSK pain subjects
identified during a rural survey [6].

Health-related quality of life (HRQL) is increasingly
being used as a valid indicator of health in musculoskeletal
disorders [7]. Several instruments like SF-36 [8], Stanford
HAQ disability index (HAQ-DI) [9], functional assessment
of chronic illness therapy (FACIT) [10] and Western
Ontario McMaster (WOMAC) [11] have been used to
measure the HRQL in musculoskeletal disorders. However,
these questionnaires need to be modified, taking into
account the cultural practices and activities of daily living
of the indigenous people, which differ from region to
region. Being self-reported, the questionnaires need to be
translated into regional languages and validated. The
maiden Indian COPCORD Bhigwan survey included a
validated Indian version of HAQ in the core questionnaire
(CCQ) and continued to use it effectively in the ongoing
long-term COPCORD stages II and III. Subsequently, all
the COPCORD studies in India completed under the
auspices of BJD India have used the latter Indian HAQ
(CRD Pune version) [12].

This COPCORD study was conducted in the southern
region of India to measure the prevalence of MSK pain and
disorders. Several other aspects of MSK were also
recorded. The data on the impact of MSK pain and
disorders on HAQ and some other issues connected with
livelihood and living as perceived by the community is
presented.

Materials and methods

This study was a COPCORD stage I cross-sectional survey
of a rural population using the fast-track COPCORD
Bhigwan model [5].

Location and selection

Ottoor village, situated about 25 miles from Trivandrum
(capital city in the state of Kerala), was chosen at random
from several villages in the regional health administrative
block. Though farming was an important occupation, a
large proportion of the population (mainly the menfolk)
were found to be either employed in the service sector or
working in middle-east Asia (Arab countries). High literacy

rate (almost 80%) and capital inflow from abroad were
noticed to have led to a somewhat affluent and sedentary
life style.

Population sampling

According to the India census 2001, the village population
was 15,359. Under the national Integrated Child Develop-
ment Services Scheme, the village is divided into 17 well-
demarcated centres, each with a known population. We
selected eight centres by drawing lots, and this led to a
target population of 7,650.

Methodology

COPCORD stage I is conventionally divided into three
phases—phase 1 (house to house survey to identify
respondents), phase 2 (record pain and HAQ and commu-
nity perceptions) and phase 3 (rheumatology evaluation).
These phases were carried out concurrently. Approval of the
ethics committee was sought prior to the commencement of
the study. Local health workers were trained to carry out
house-to-house surveys to screen adults (>15 years) for
MSK pain (past and/or present) during phase I. Prior to
beginning phase I of the study, the health workers
completed a pilot survey of 100 individuals at random to
test the comprehension and feasibility of questionnaires.
The respondents marked their pain sites on a mannequin
and completed the ‘modified Indian HAQ’ in phase II.
Phases I and II were started concurrently and completed in
6 weeks. All respondents in phase II were evaluated for
rheumatic disorders by a team of doctors comprising of a
rheumatology specialist and residents in internal medicine
and physical medicine rehabilitation (phase III). The
diagnosis was essentially clinical. However, reference was
made to the criteria defined by the ACR [13]. Non-specific
MSK pain was defined as that which could not be classified
as part of any discrete MSK disorder defined by the ACR.

Instrument

The ‘Modified Indian HAQ–CRD Pune’ [14] is a validated,
modified version of the Stanford HAQ-DI for Indian use.
The Indian version includes questions on combing hair,
cutting vegetables, breaking the Indian type of bread with
hands, sitting cross-legged on the floor and squatting, and
climbing into a bus. Some questions like cutting meat,
opening milk cartons, opening car doors and wearing socks
are excluded. This version (CRD Pune) was translated into the
regional language (Malayalam) and back-translated. The latter
two-step translations were performed by two different experts,
second expert blinded to the original English version.
Discrepancies were sorted out consensually by a third expert

Clin Rheumatol



(proficient in both languages) with the earlier experts. The
local version was field tested in 30 patients attending the
rheumatology OPD and found to be easily understood.
Patients could complete the translated version in less than
three minutes. Reliability of the local version was checked by
administering the questionnaire to 14 adults living in 3
households in the COPCORD population, on two occasions
with a 3-day interval.

The modified HAQ essentially consists of 23 activities
of daily living, addressing dressing, arising, eating, walk-
ing, bathing, reaching, gripping and performing errands,
grouped into eight categories, with four patient response
options with numerical equivalents: without any difficulty
(0); with some difficulty (1); with much difficulty (2);
unable to do (3). The highest score (0–3) within each
category is chosen and added to provide a total HAQ score
(0–24). The minimum score in a category was 2 if an assist
device relevant to that category was used or help obtained
from another person. The total score was divided by eight
(number of categories) to calculate a HAQ-DI [15] with a
range from 0 to 3. An HAQ-DI≤1 was considered mild
while >1 was moderately severe and considered significant
in the current study.

Statistical analysis

The data was analysed using the SPSS version 17.0 (SPSS
Inc, Chicago, IL, USA) for Windows Vista. Descriptive
statistics are reported as means and standard deviation (SD)
for continuous data or as percentage for counts. Compar-
isons of HAQ-DI between groups of rheumatic diagnoses
were performed using Chi-square tests for categorical
variables. Covariates chosen for multivariate analysis
included sex (dichotomous variable; 0=male; 1=female);
age (continuous variable); duration of pain (dichotomous
variable; 0=<5 years, 1=>5 years), education level (years
in school as a dichotomous variable; 0=<5 years, 1=>
5 years) and significant pain sites (0=absent, 1=present).
All these factors were then introduced as covariates in
multiple regression models in which significant HAQ-DI
scores (>1) were dependent variables. All variables were
entered simultaneously. The level of statistical significance
was set at 0.05.

Results

Demography

Among the 5,277 adults (age>15 years) who were
surveyed in phase I, 1,590 responded with complaints of
present MSK pain, and were evaluated in phases II and III.
The crude point prevalence rate of MSK pain in the

community was 30.13% (95% CI 29.09–31.17). Demo-
graphics and disease characteristics of the respondents are
shown in Table 1. Among the self-marked pain sites, knee
was the commonest. Figure 1 shows the distribution of
MSK pain sites, with prevalence rates of >20%, according
to age bands and gender. In phase III, 1,476 respondents
(92.8%) were examined by the medical team and the
diagnoses were classified broadly into degenerative joint
diseases, soft tissue rheumatism, inflammatory arthritis and
non-specific symptoms (Fig. 2).

Health-related quality of life

Functional impairment

Respondents were asked to self-grade their functional
impairment in assorted domains of life into none, mild,
moderate and severe as per their perception. Subjective
scores of moderate and severe were considered significant.
Subjects (80% and 53%) perceived some grade of impact
on their ability to work and financial position respectively.
Eight percent of the respondents reported ‘stoppage of their
work’ due to MSK pain. In response to a question ‘do you
often feel depressed?’, 4% of the respondents replied in
affirmation.

Health assessment questionnaire disability index

The distribution of the HAQ-DI, with a mean of 0.89±0.06,
and response skewed to the left indicated that the
predominant group suffered from low or nil HAQ disability
(Fig. 3). Significant HAQ-DI, observed for activities of
arising, walking, hygiene and performing errands (Table 2),
was present in 32% of the respondents. Among the

Table 1 Demographic profile and pain sites of the subjects

Male
(n=449)

Female
(n=1,141)

Total
(n=1,590)

Age (years)

Mean (±SD) 56.53 (15.45) 51.58 (15.33) 52.98 (15.52)

Duration of pain, n (%)

- ≤5 years 299 (66.6) 798 (69.9) 1,097 (69)

- >5 years 150 (33.4) 343 (30.1) 483 (31)

Number of years of education n (%)

- ≤5 years 154 (34.3) 404 (35.4) 558 (35)

- >5 years 295 (65.7) 737 (64.6) 1,032 (65)

Nature of work n (%) (as perceived by subject)

- Mild 238 (53) 654 (57.3) 892 (56.1)

- Moderate-severe 211 (47) 487 (42.7) 698 (43.9)
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respondents, 571 (36%) subjects had other comorbidities.
Variables from the demographic characteristics and self-
marked pain sites were checked for their association with
HAQ-DI scores in the group without any comorbidity, and
then the significant HAQ-DI of this group was compared
with that of the group with comorbidities for each of the
variables (Table 3). The proportion of significant HAQ-DI
in each category of the MSK conditions was calculated to
check the impact of HRQL (Fig. 4).

Predictors of HRQL in MSK pain

Multiple regression models were constructed to adjust for
factors likely to be associated with a significant HAQ-DI.
Variables in the univariate analysis (Fischer's exact test)
with p value of <0.2 were introduced as covariates in
multiple regression models in which HAQ-DI score was the
dependent variable. The independent risk factors for a
significant HAQ-DI score were total duration of pain—OR
1.056 (95% CI 1.017–1.096), pain in the shoulders—OR
1.959 (95% CI 1.432–2.68), pain in the hands—OR 2.322

(95% CI 1.563–3.45) and low backache—OR 1.424 (95%
CI 1.050–1.931).

Discussion

The real burden of MSK pain can be measured only at the
community level, as rheumatology clinics and tertiary care
setups capture only the tip of an iceberg. A good proportion of
these pains is non-specific and forms the ‘invisible portion’ of
the problem [16]. This COPCORD survey, carried out in a
community in south India, demonstrates the prevalence of
painful MSK and its important impact on various aspects of
daily living. Although inflammatory arthritis topped the list,
interestingly, a vast proportion of subjects with degenerative
joint diseases, soft tissue rheumatism and non-specific MSK
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Fig. 2 Broad classification of diagnoses
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Fig. 1 Prevalence of common-
est MSK pain by age bands and
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Fig. 3 Histogram showing the distribution of HAQDI
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pains also reported a moderately severe HAQ-DI. Acknowl-
edging and combating these pains are pivotal, as they form a
substantial cause of impaired physical function and HRQL.
MSK pain has been projected as a major health problem in
all the COPCORD surveys undertaken in both developed
and developing nations [17]. Direct and indirect economic
burden due to MSK pain needs to be addressed in a more
systematic manner, as a good proportion of the population
live below the poverty line and work for daily wages. The

attitude of people towards treatment of MSK pain is yet
another area of interest in the developing regions, where
people have believed in traditional practitioners for their
ailments for ages. Studies conducted in the developed
nations have also shown a high prevalence of MSK disorders
and their negative effect on the HRQL, as compared to other
chronic disorders [18].

One of the most interesting findings in this study was the
modest effect of MSK pain on the HRQL, with a mean

No comorbidity n=1,019 With comorbidity n=571 p value

Nonsignificant
(≤1)

Significant
(>1–3)

p value Significant (>1–3)

Gender, n

- Males 200 61 70 0.363

- Females 562 196 0.238 185

Age, n

- <40 years 216 52 17 <0.001

- >40 years 546 205 0.006 238

Pain duration, n

- <5 years 580 179 135 <0.001

- >5 years 182 78 0.025 120

Years in school, n

- <5 years 211 111 134 0.034

- >5 years 551 146 <0.001 121

Nature of work, n

- Mild 437 178 194 0.084

- Mod to severe 325 79 <0.001 61

Pain sites, n

- Neck 64 19 0.359 22 0.607

- Shoulder 213 119 <0.001 114 0.717

- Elbow 316 120 0.082 112 0.529

- Wrist 153 53 0.458 26 0.001

- Hand 80 63 <0.001 54 0.369

- Knee 567 213 0.003 229 0.023

- Ankle 244 102 0.016 95 0.571

- Lower back 279 114 0.017 93 0.069

Table 3 HAQ-DI scores in
patients with and without comor-
bidity and their associations

Table 2 HAQ-DI scores in different categories

Category HAQ-DI score SD

Dressing 0.3 0.641

Arising 1.46 0.945

Eating 0.33 0.665

Walking 1.23 0.864

Hygiene 1.24 0.959

Reaching 0.81 0.837

Grip 0.34 0.694

Performing errands 1.16 0.828

22.5

23.4

13

17.1

19.4 4.6

DJD

STR
Inflammatory arthritisInfection related arthritis 
Non-specific aches

Metabolic arthropathy

Fig. 4 Proportion of significant HAQDI in each of the MSK groups

Clin Rheumatol



HAQ-DI score of just about mild affection, though MSK
pain was reported as the commonest ailment in the
community. This observation was in concert with that of
the Bhigwan COPCORD study [6] In contrast to this, in a
study done in Ireland, 67% of the respondents had
significant reduction in their quality of life due to MSK
pain [19]. There was a remarkable gender variation in the
present study, as most of the respondents were women
(72%). A good proportion of the men in the community
being employed abroad and errors in sampling may be the
reasons for this observation. A lower threshold for pain and
a mild nature of work as reported by majority of the
respondents may be hypothesised to be the reasons for this
inconsistency. Another possible explanation is that the rural
community in this region was able to perform their usual
activities overlooking the MSK pain. Perceived nature of
their work was reported as ‘mild’ by 56% of the
respondents, which throws light into the sedentary nature
of life style among the people in this region. Knee was the
commonest self-reported pain site in the community,
followed by elbow and low back, as in the Bhigwan
COPCORD study [5]. This matched well with the individ-
ual tasks of climbing stairs, squatting, sitting cross-legged,
standing up from a chair and reaching for objects scoring
high in the HAQ.

Following the exclusion of respondents with comorbid-
ities in the analysis of HAQ-DI, the domains of ‘ability to
work’ and ‘financial position’ were the worst affected in the
functional impairment. In agreement with other studies,
physical dimensions were affected more strongly by MSK
pain than the psychosocial aspects of HRQL [6, 20, 21].
Increasing age was found to have a significant association
with HAQ-DI. Surprisingly, mild nature of work, as
perceived by the respondents, was significantly associated
with moderately severe HAQ-DI. The high mean age
distribution of this population (above 50 years in both
sexes), with men being older than women, may be the
reason for this paradox, as most of the people resort to light
work above the age of 55 years (usual retirement age in this
region). Musculoskeletal conditions other than occupation
related ones may be contributing to the high HAQ-DI in
this population. Majority of the respondents had pain of less
than 5 years duration and this had a significant association
with the quality of life. This observation brings into fore the
ability of the rural folk to adapt to chronic pain with ease.
Among the pain sites, shoulder, hand, knee, ankle and low
back scored above the rest in terms of significant HAQ-DI,
which co-related well with the other observations.

Among the 432 diagnoses which scored a significant
HAQ-DI, inflammatory arthritis formed only 13%. Soft
tissue rheumatism, metabolic arthropathies and non-specific
musculoskeletal aches formed the predominant proportion

of significant HAQ-DI in this community. This is a very
cardinal observation, which highlights the importance of
community rheumatology, and this has not been reported in
any COPCORD studies before. Often, these groups of
symptoms evade the eyes of the clinicians. In the haste of
fitting all the symptoms of the patient to a particular
diagnosis, often these ill-defined pains are overlooked.
Unclassifiable symptoms do occur in a big way in the
community and they need prompt attention. This further
reiterates the fact that not every MSK pain should be
classified into a diagnosis, strictly following the criteria.

The foremost limitation of this study was the unrepre-
sentative sample of males, especially in the working age
group, owing to the large numbers employed overseas.
Another limitation was the time lag between phases II and
III (clinical examination), which may have brought in some
disparity between the self-reported pain sites and the final
MSK diagnoses. Though with limitations, this population-
based assessment of HRQL has clearly brought out the
impact of MSK pain on the physical and psychosocial
aspects in the community. This can have implications both
for rheumatologists and public health planning. The
importance of including HRQL in routine rheumatology
practice to measure the true burden of MSK pain has been
highlighted. Rheumatologists should be trained to screen
for psychosocial aspects in all patients with MSK pain. A
multidisciplinary, sensitive approach, involving the family
in patient care should be encouraged and practiced.

Conclusions

Although MSK pain in the community is often ill-defined
and is difficult to classify using standardised criteria, it has
a significant negative effect on the quality of life and thus
needs prompt attention. Physicians and rheumatologists
should be trained to be sensitive to this pain and also to
consider local traditions and health beliefs, which might
affect the attitude of individuals seeking therapy in rural
areas.
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