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ABSTRACT

Exercise prescription in persons with osteoarthr@ommonly includes morning walks. The
exercise tolerance is taken into account when phasg exercises. It is imperative to study the
correlation of pain on the general exercise toleganf persons affected by osteoarthritis. Thus,
Correlating VAS with the perceived exertion andabidessness will be useful. Borg’s scale and
its modified form are useful to rate the perceieaédrtion and Dyspnoea. It is also interesting to
study the correlation of pain and thereby VAS if anith the ratings on the Borg’s scale. The
main objectives of this study are 1) To find therettion between VAS and the Borg’s scale
and 2) To analyse the correlation between BMI wiéin and Borg’'s scale. The results showed
that correlation of age with pain scores was natelge insignificant ( p=0.989). Age showed no
effect on the pain and with perceived breathless(@s0.732) and RPE (p=0.298).There was no
significant differences between males and femaleteims of pain scores, breathlessness and
perceived exertion, (p>0.05). Pain scores andgaifrperceived breathlessness. The pain scores
showed significant positive correlation with theimg of perceived breathlessness (p=0.000).
The pain scores showed significant positive cotielawith the rating of perceived exertion
(p=0.002). BMI showed positive correlation with ppaicores, breathlessness and RPE (p=0.000).
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INTRODUCTION

In today’s life, physical exercises are emphastpetbmbat obesity, conditions such as
diabetes, stress and other problems. Morning waksnost preferred form of exercises for
adults in urban life. The habit, though not neypapularly adopted when a person comes across
a warning sign in any of the health issues. lbissidered a powerful weapon to maintain good
health in adults until any inhibition sets into {herson’s life. Knee pain is one such disastrous
ailment. Bookwala et al (2003) stated that kneerinfhreatens an individual’s ability to perform
daily tasks as well as regular aerobic exercise.

Osteoarthritis is a common cause of knee paindsswmfort in older adults. It is one of
the most disabling conditions affecting a persdifsstyle and independence. World Health
Organization as reported by Vad et(2002) inferred that knee osteoarthritis is thertioumost
common cause of disability in all women and thent#fign men. Knee pain restricts mobility
thereby placing concern on general health issudghysical fitness. It influences the prognosis
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of systemic health conditions. Pain is evaluateth Wiisual Analog Scale for all practical
purposes.

Osteoarthritis is a preferred topic of study fornpalinicians. Modes of conservative
management mainly include drugs and physiother@pggery is advised in advanced cases with
marked degeneration and pain. In both conservaié postoperative cases, physiotherapy
targets at pain relief, restoration of joint fuocis and optimisation of mobility.

Apart from the clinical management, persons affitetéh knee osteoarthritis commonly
continue their existing habit of morning walk. Som@opt it upon the clinician’s advice for
weight management and for maintaining general he&ltcording to the American College of
Sports Medicine (ACSM’'s Guidelines, 2000), a phsgBic active lifestyle combined with
moderate cardiorespiratory fithness has been shawlower the risk of developing chronic
diseases such as coronary artery disease, hyperteobesity, osteoporosis, type Il diabetes,
and some forms of cancer.

In case of osteoarthritis, pain induces stress;amnfort and affects general endurance
inducing early fatigue. In addition, hips, ankledathe trunk take up additional load to
compensate deficiencies at the knee joints, thelednying to abnormal muscle action and early
fatigue. This inhibitory effect of pain on exercigderance lowers the intensity and frequency of
the exercise program especially in case of homebazexercise schedules. In other words, it
can be understood that pain limits exercise, tbeeehhibiting sufficient activity vital for good
health and prevention of life threatening ailmeissuch circumstances, it is highly imperative
to study the correlation of pain on the generalr@se tolerance of affected persons by
correlating VAS with the perceived exertion andabindessness. Borg's scale and its modified
form are useful to rate the perceived exertion Bydpnoea. It is also interesting to study the
correlation of pain and thereby VAS if any with tfla¢ings on the Borg'’s scale.

The main objectives of this study are 1) To find ttorrelation between VAS and the
Borg’s scale and 2) To analyse the correlation betwBMI with pain and Borg’s scale. The null
hypothesis of the study is that VAS does not hawecarrelation with the Borg’s scale and BMI
does not have correlation with pain and Borg'sescal

LITERATURE REVIEW

The study by Felson et al (1987) investigated ttewadence of osteoarthritis (OA) of the
knee in elderly subjects. Radiographic evidenc@®Afincreased with age, from 27% in subjects
younger than age 70, to 44% in subjects age 80der.ol'here was a slightly higher prevalence
of radiographic changes of OA in women than in {86 versus 31.This study extends current
knowledge about OA of the knee to include eldedijscts, and shows that the prevalence of
knee OA increases with age throughout the eldezéys. Badley (1995) stated that Osteoarthritis
(OA) is the primary cause of long-term disabilitydais ranked second among all pathologies
that result in reduced physical activity. The epidtogy of knee osteoarthritis in India was
studied by Bhan (2002Common stage of presentation of osteoarthritis afomjoints of hip
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and knee was reported to be more than 40-50 yKaee osteoarthritis is common in women
than in men.

Symmons et al (2000) described osteoarthritis @sndition characterized by joint pain,
tenderness, limitation of movement, crepitus, ocred effusion, and variable degrees of local
inflammation. The pathological condition is chaeaigted by erosion of articular cartilage within
synovial joints, associated with hypertrophy of ®oHistologically, the disease is characterized
early by fragmentation of the cartilage surfacencig of chondrocytes, vertical clefts in the
cartilage, variable crystal deposition, remodeliagd eventual violation of the tidemark by
blood vessels.

Altman et al (1986) provided the classification@A of the knee. The factors, viz, knee
pain for most days of prior month, crepitus on\aejpint motion, morning stiffness # 30 min in
duration, age more than 38 years and bony enlangeafid¢he knee on examination were taken
as criteria to classify and report osteoarthritis.

The American Thoracic Society as referred by En(Rff03) has issued guidelines for
the 6-minute walk test (6MWT). The 6MWT is safeaser to administer, better tolerated, and
better reflects activities of daily living than ethwalk tests (such as the shuttle walk test). The
primary measurement is 6-min walk distance (6MW®RJt during the 6MWT data can also be
collected about the patient's blood oxygen satormatand perception of dyspnoea during
exertion.

Thomas et al (2003) compared physical activity lewe men and women with end-stage
knee osteoarthritis to those of a comparison grang to examine the relationship between
physical activity level and physical performancerfBrmance measures included fast self-paced
walk test, timed up-and-go test, and a timed g@iformance measure

Hulens et al (2003) assessed the presence of mediugitions that might interfere with
walking; the differences in walking capacity, pevee exertion and physical complaints
between lean, obese and morbidly obese women;auanetric, physical fitness and physical
activity variables that contribute to the varialyilin the distance achieved during a 6-minute
walk test in lean and obese women. A 6-minute wedk was performed and heart rate, walking
distance, Borg rating scale of perceived exert®RE) and physical complaints at the end of the
test were recorded. Morbidly obese women (BMI >k85m(-2)N = 133) walked significantly
slower than obese and lean women, were more ex@fd 13.3, 12.8 and 12.4, respectively, P
< 0.05) and complained more frequently of dyspréea%, 4.7% and 0% resp., P < 0.05) and
musculoskeletal pain (34.9%, 17.7% and 11.4% r&sg.0.05) at the end of the walk. Advice or
programs aimed at increasing walking for exercis® ameed to address the conditions that
interfere with walking, as well as perceived synmpsoand walking difficulties in order to
improve participation and compliance.

Marks (2007) identified the prevalence of overweight ammoommunity-dwelling adults
diagnosed as having knee osteoarthritis (OA) aed¢hationship between the weight status of
these individuals, selected disease-related outspamel disease progression. At least 80% of all
present cohorts were overweight or obese. Those mgher BMIs reported more pain than
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those with lower BMIsg < 0.05) and pain was related to perceived physxattion p < 0.05).

It was concluded that a high body mass is presemtast adults with knee OA. Moreover, being
overweight may affect knee joint impact rates aath pncrementally. Having high body weights
may heighten the risk for bilateral knee jointwasl as hip joint, OA.

DESIGN

A sample of 50 persons with the age of 45-60 ysaftering from knee osteoarthritis
engaged in morning walks at least thrice a weelewsetected randomly after they fitted into the
mild to moderate variety of osteoarthritis in ackorce to the American academy of
rheumatology criteria for osteoarthritis. Personghvany major trauma or surgeries at knee or
lower limbs were excluded from the study. Persoith Wnown heart ailments, hypertension,
knee deformities and respiratory conditions werelleed from the study. Subjects who took
analgesics for past 1 day were excluded from tindystAfter excluding the above, the remaining
number for the study was 38.The number of malesfanthles was 20 and 18 respectively.
Informed written consent was obtained from all siubjects. The study involved single sample
and single test.

Method: The entire subjects ready for morning waéke given a questionnaire to fill in before
starting the test. The questionnaire was used Heatdl) general information of the subjects
including name, age, sex, height and body weighM@&surement of pain by Visual analog scale
(10 cms) marked with 0 cms as no pain and 10cmstakerable pain 3) Borg’s scale to be
marked by the subject after the 6 minute walk festthe rating of perceived exertion 4)
modified Borg’s scale to be marked by the subjéerdhe 6 minute walk test for the rating of
perceived breathlessness The subjects were exglaisguctions on the six minute walk test to
be performed. After the 6 minute walk test was grenied, the subjects were allowed to enter the
ratings related to the perceived exertion and hfessness on their own form.

DATA ANALYSIS

Pearson’s correlation was used to correlate thagstof visual analog scale with the
rating of perceived exertion and the rating of aywsma (breathlessness). Summary of data
relating to the descriptive of age, pain scoregrteon and dyspnoea was analysed. Correlation
was individually analysed between the BMI, age &#®, ratings of perceived exertion and
perceived breathlessness. Individual descriptiveales and females was analysed. Comparison
between males and females in respect to the rabingise Borg’s and modified Borg’'s scale was
done by independent T test.

RESULTS

The descriptive data showed that the range of ageilmects was 47 years to 60 years
with a mean 53.65 and standard deviation 3.82 €l'apl The subjects were generally in the age
where the condition is in the initial phase notuiegg surgical management. This is a group
where physical therapy is recommended to prevestideation and to maintain fitness. Physical
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activity is emphasized and weight reduction is ségiat this stage to prevent early degeneration
and reduce load upon the joints. Morning walks f@amimportant constituent of conventional
management at this stage. The mean of BMI of thgests was found to be 29.84, representing
the overweight category. Pain on VAS ranged frorro ¥ with mean 4.97 inferring that the
sample suffered from moderate pain in general.mban of perceived breathlessness was 4.86.

The mean of rating of perceived exertion was 13.76

Variable 1=Age, Variable 2=Sex, Variable 3=Painrisflale 4=Breathlessness, Variable

5=Rating of perceived exertion, Variable 6=BMI

Descriptive Statistics (Table 1)

N Minimum|Maximum| Mean |Std. Deviati0||1
VARO00001 38 47.00  60.00 53.657¢ 3.8293]
VARO00003 38 3.00 7.00 4.9737 .99964
VARO00004 38 3.00 8.00 4.868/ 1.01798§
VARO00005 38 10.0C 18.0q 13.763: 2.36454
VARO00006 38 22.00  41.00 29.8421 5.1018]
Valid N 38
(listwise)
Correlations
VARO00003[ VAR00004| VAR00005| VAR0O0006,
VARO00003 Pearson Correlatioff 1 660" 478" 630"
Sig. (2-tailed) .000Q .002 .00(
N 38 38 38 38
VARO00004 Pearson Correlatiof 660" 1 627" 698"
Sig. (2-tailed) .000 .000 .00d
N 38 38 38 38
VARO00005 Pearson Correlatiof 478" 627" 1 844"
Sig. (2-tailed) .002 .000Q .00(
N 38 38 38 38
VARO00006 Pearson Correlatiof 630" 698" 844" 1
Sig. (2-tailed) .000 .000 .000
N 38 38 38 38
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Correlations

VARO00003| VAR0O0004| VAR0O0005| VARO0006]
VARO00003 Pearson Correlatiol 1 660" 478" 630
Sig. (2-tailed) .00Q .002 .00¢
N 38 38 38 38
VAR00004 Pearson Correlatiol 660" 1 627" 698"
Sig. (2-tailed) .000 .000 .00¢
N 38 38 38 38
VARO00005 Pearson Correlatiol 478" 627" 1 844"
Sig. (2-tailed) .002 .00Q .00¢
N 38 38 38 38
VARO00006 Pearson Correlatiol 630" 698" 844" 1
Sig. (2-tailed) .000 .00Q .000
N 38 38 38 38
VAROO0001VARO0004VARO0009VARO0003
VAROO0001Pearson Correlatid 1 .057 -.173 -.004
Sig. (2-tailed) 7132 .298 .989
N 38 38 38 38
**_Correlation is significant at the 0.01 levelH@iled).
Descriptives (Table 3)
VAR00002 Statistic Std. Error
VAR0O0003 F Mean 4.944/ 23534
95% Confidence Interval for Lower Bound 4.448(
Mean Upper Bound 5.4404
5% Trimmed Mean 4.9384
Median 5.000(¢
Variance .997
Std. Deviation .99834
Minimum 3.00
Maximum 7.00
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Range 4.00
Interquartile Range 2.00
Skewness 122 .534
Kurtosis -.145 1.03§
M Mean 5.000( .22944
95% Confidence Interval for  Lower Bound 4.5198
Mean Upper Bound 5.4802
5% Trimmed Mean 5.000(
Median 5.000(
Variance 1.053
Std. Deviation 1.0259¢
Minimum 3.00
Maximum 7.00
Range 4.00
Interquartile Range 2.00
Skewness .000 512
Kurtosis -.671 .992
VARO0004 F Mean 4.7223 .19474
95% Confidence Interval for Lower Bound 4.3113
Mean Upper Bound 5.1332
5% Trimmed Mean 4.7464
Median 5.000(
Variance .683
Std. Deviation .82644
Minimum 3.00
Maximum 6.00
Range 3.00
Interquartile Range 1.00
Skewness -.110 .534
Kurtosis -.293 1.034
M Mean 5.000( .26157%
95% Confidence Interval for Lower Bound 4.4528
Mean Upper Bound 5.5475
5% Trimmed Mean 4.9444
Median 5.000(
Variance 1.369
Std. Deviation 1.1698(
Minimum 3.00
Maximum 8.00
Range 5.00
Interquartile Range 1.75
Skewness .877 512
Kurtosis 1.167 .992
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VAROO005 F Mean 14.055¢ 59114
95% Confidence Interval for Lower Bound 12.8083
Mean Upper Bound 15.3024
5% Trimmed Mean 14.0617
Median 14.000(
Variance 6.291
Std. Deviation 2.50814
Minimum 10.04
Maximum 18.00
Range 8.00
Interquartile Range 4.25
Skewness .106 .536
Kurtosis -1.140¢ 1.034
M Mean 13.500( .50524
95% Confidence Interval for Lower Bound 12.442¢5
Mean Upper Bound 145574
5% Trimmed Mean 13.500(
Median 14.000(
Variance 5.105
Std. Deviation 2.25944
Minimum 10.04
Maximum 17.04
Range 7.00
Interquartile Range 3.75
Skewness .061 512
Kurtosis -.969 .992
VARO0006 F Mean 29.8884 1.2957]
95% Confidence Interval for Lower Bound 27.155]
Mean Upper Bound 32.6227
5% Trimmed Mean 29.7654
Median 30.000(
Variance 30.222
Std. Deviation 5.49747
Minimum 22.00
Maximum 40.0d
Range 18.00
Interquartile Range 8.50
Skewness .170 .536
Kurtosis -.768 1.034
M Mean 29.800( 1.08721
95% Confidence Interval for Lower Bound 27.5244
Mean Upper Bound 32.0754
5% Trimmed Mean 29.5556
Median 28.000(
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Variance 23.6472
Std. Deviation 4.8623]
Minimum 23.00
Maximum 41.0d
Range 18.00
Interquartile Range 8.25
Skewness .831 512
Kurtosis -.116 .992
Chart 2

Age

Correlation of age with pain scores was noted tankgnificant ( p=0.989). Age showed no
effect on the pain scores. In addition, it was alsted that age no significant correlation with
perceived breathlessness (p=0.732) and RPE (p=0.288 range of exertion levels perceived
by persons of similar age groups was wide andemtdtivas observed.

Sex

There was no significant differences between mahesfemales in terms of pain scores, age and
BMI (p>0.05) as shown in table 3. When rating oedbhlessness and perceived exertion was
compared, the sex did not show significant effé¢hart 4 shows perceived exertion and
dyspnoea in the two sexes, the sexes exhibitedroimyr differences

Table 3- Independent T test for analysis of diffiees between the values of males and females

Variable p value Remarks

Age 0.245 Not significant




Research Scapes / Volume-l, Issue- I, April-June-2012/ ISSN:2277-7806

Pain 0.866 Not significant
Dyspnoea 0.408 Not significant
Exertion 0.477 Not significant
BMI 0.777 Not significant

Observations of perceived exertion and breathlesssimemales and females - Chart 4
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VARO00002

Pain scores and rating of perceived breathlessness (dyspnoea) and the rating of perceived
exertion (RPE).

The mean of pain score was observed to be 4.97iBam of perceived breathlessness was noted
to be 4.86. The pain scores showed significanttipescorrelation with the rating of perceived
breathlessness (p=0.000). The mean of ratingsroeped breathlessness was noted to be 13.76.
The pain scores showed significant positive coti@tawith the rating of perceived exertion
(p=0.002). Chart 1 shows the exertion range peedeat individual pain scores by the subjects.
Number of subjects experiencing the pain scoresralated exertion levels is also shown in the
chart. It gives an impression of a correlation. i€2ashows the age groups with the ranges of
exertion levels. The chart depicts no correlatio@hart 3 shows the ratings of perceived
dyspnoea with various pain scores. The chart depatation of exertion and dyspnoea with pain
scores. Chart 5 shows the pattern of the 3 vagahléhe subjects. The graph exhibits similarity
in patterns of pain, exertion and dyspnoea.
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Rating of perceived exertion by pain rating
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Rating of perceived exertion by various ages
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Ratings of perceived exertion and breathlessness in respect to the pain and age
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Chart 5 (Individual ages in relation to pain, bhdegssness and RPE-Chart 5)

BMI

The mean of body mass index of subjects was foartet29.84. BMI showed positive
correlation with pain scores, breathlessness arl (20.000). Body mass index however did
not have significant correlation with age and sex.

DISCUSSION

It was understood from the observations that agendt have significant correlation with
pain, exertion and dyspnoea. The age group of 4%e@@s showed variation in exertion scores
perceived by them. It was also noted that evendggxot show any correlation with any of the
other variables. The range of other variables was wide among both the sexes. It was
observed that pain showed a significant correlatiih perceived breathlessness and exertion in
both the sexes. Also, BMI showed correlation wita perceived rate of exertion.

It is well known that Borg’s scale is used to detigre the amount of exertion perceived
based on which exercise limits are explained. ©imuch so in the cases where home exercise
programmes are explained with an alert of percessgttion used to set exercise limits. With
the above observations, it is understood that ajpamh the BMI which is correlated with
exertion perceived, the pain perception is a cftu@etor to be considered. Apart from the
additional efforts and work done by muscles of pfbeits as a compensatory mechanism, pain
may erroneously morph lower exercise tolerance andiovascular endurance as the pain
shadows on a person’s overall tolerance to stp@sgsical exercise not being an exception. It
may influence the exercise performance; restriet@se schedules in terms of intensity and time
of exercise therefore affecting the entire heatftla person. Borg’'s score may have an apparent
difference in presence of pain as compared toltserace of pain. Keen et al (1999) studied how
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individuals with low back pain perceived physicadtiaty. According to responses, the
participants viewed physical activity as “activetieof daily living, activities causing
breathlessness that they went out of their wayotoadd more competitive-type activity.” Each
participant underwent treatment that successfuligluced their low back pain. However,
participation in physical activity following treaBnt was hindered by fear of pain. As
recommended by Ettinger and Afable (1994), furtiesearch examining psychosocial factors as
modifiers of the relationship between disease asabdity in the elderly with OA is worthy. It

is worthy to study pain as a psycho- physical kbafor exercise performance and a challenge for
exercise prescription. Physical activities to emeapain reduction is a favourite research till
date, now it is time to understand the conversatiosl, viz, pain reduction to enhance exercise
performance. Ettinger recommended better treatmsinategies for osteoarthritis and
patellofemoral syndrome, as well as other joinhpato be developed to help assuage patients’
fears and encourage them to continue physicaligctithout worrying about pain or re-injury.
National pain coordination committee (200@)s focussed on the status of pain to be considered
as the B vital sign. It stated that vital signs are takeniausly. If pain were assessed with the
same zeal as other vital signs are, it would hareieh better chance of being treated properly.
This study supports the findings of previously dehgdies stating the importance of effects of
pain on daily exercise programmes and that it shook be neglected in case of persons with
osteoarthritis.

Further research is required on this aspect aprémsent study has a limitation of being a single
test study which not followed up by a second tést gain relief.

CONCLUSION

Borg’s scale may be affected with the pain sconegersons with osteoarthritis. It is crucial to
understand that though the ratings on Borg’'s sasdevery practical to be applied for exercise
prescription, the scores may be attributed to =wores also. It is also imperative to give
importance to the management of knee pain if theige cardiovascular health of a person is to
be restored.
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