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ABSTRACT 

Reduced mobility consequent to motor paralysis is associated ,vith Secondary I le.11th 

Conditions (SHC) among Lo,\'er Limb Pnrulytic Poliomyelitis Survivors (LLPPS) Arm 

crgomctry, an effective aerobic exercise, CM be used to improve the overall health of 

LLPPS ,vilh SHC, but no clinical triol hos comprehensively and concurrently assessed its 

potential benefits in this population using a Randomised Clinical Trial (Ren design. The 

study investigated the effects of a t,vclve-\\·cck arm crgomctry training on selected health 

indices of LLPPS ,vith SHC. 

The RCT Involved 60 LLPPS from eleven local government centres in Ibadan, Oya State. 

They "ere randomly selected from the 252 '"ho hod SI-IC os determined using Tate SHC 

Questionnaire in a Cross-Sectional Sun,cy. Participants were randomly assigned into 

Exercise Group (EG) and Control Group (CG). The EG received thricc-\\·cckly arm 

crgomctry training for l\\'clvc consecutive \\'eeks in addition to nexibility exercises which 

,vas rcceh•cd by the CG. Participnnts' Resting Flean Rate (RHR), Rcs1ing Systolic Blood 

Pressure (RSBP), Resting Diastolic Blood Pressure (RDBP), Percent Body Fat (PBF), and 

Body Mass Index (BMI) ,vere assessed using standard methods, while Cnrdio-Rcspiratory 

Fitness ,vas assessed using Six-Minute \Valk Test (6-M \V
T
). The General I lcalth t.llus

(GHS), Quality of Life (QoL) and Depressive Symptoms (OS) \\C:rc nssessed using 

Dartmouth COOP I lcalth Chan (higher scores indicate reduced activity), Ferrnns and 

Powers QoL nicasurc and Occk Depression Inventory respective!}. Assessments 1\'ere 

carried out ot baseline and end of 4"', gt!i and 12111 \\'eeks. Dnta \\ere aru1lysed using

ANOV A, indcpendcnl t· 1est and tvtnnn \Vhitncy-U at p = O.OS.

T,\'enty eight participants in EG (IS males, 13 females) nnd 26 in CG ( 11 males, IS 

females) completed the study. T, \'cnty six pnrticipnnt5 hnd bilnteml, while 28 hod 

unilateral 101\'cr limb nffcclntlon. T,vclvc were inclcpenden1ly runbulnnt \\hilc 42 used 

l1Sllistivc devices. Most participants were unmarried and had only sccondOJ') school 

education. They ,vere predomlru1ntly Lroders and artisans" ith a, cmgc 1nonthl} incon11: of 

4,556 nniro. The mean ngcs of EG (38.43*6.97) and CG (38.08 ±5.75 years) \\ere not 

significantly different. The common SIIC observed \\ere hypertension, depression, 
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ABSTRACT 

Reduced mobility consequent to motor pnralysis is associated ,vith Secondary I lcahh 

Conditions (SHC) nmong Lo\\'Cr Limb PIIIlllytic Poliomyelitis Survivors (LLPPS). Arm 

ergometry, on effective aerobic exercise, con be used to improve the overall heahh of 

LLPPS ,vith SHC, but no clinical triol hos comprthcnsively ond concurrently assessed its 

potential benefits in this population using 11 Randomised Clinicol Trinl (RCn design. The 

study investigated the effects of 11 1,velve-,\'eek orm ergomctry training on selected hcohh 

indices of LLPPS ,vith SHC. 

The RCT involved 60 LLPPS from eleven local government centres in Ibadan, Oyo State:. 

They \\Cit randomly selected from the 252 "'ho hod SHC as determined using Tote SI IC 

Questionnaire in o Cross-Sectional Survey. Participants \\'Cit mndo1nly assigned into 

Exercise Group (EG) and Control Group (CG). Tho EG received thricc-\\cckly arm 

crgomclry training for t,vclvc consecutive \\'l!eks in addition to ncxibility exercises which 

,vos received by the CG. Pnrticiponts' Restjng Henn Rate (RHR), Resting Systolic Blood 

Pressure (RSBP), Resting Diastolic Blood Pressure (RDBP), Percent Body Fat (PBF), and 

Body tvlass Index (BMI) ,vere assessed using stnndnrd methods, \\hile Cnrdio-Respiratory 

Fitness '"as assessed using Six-tvlinute \Volk Test (6-M \VJ). The General I lcollh Statui. 

(GHS), Quality of Life (QoL} ond Depressive S)'mptoms (OS) "ere nssesscd using 

D011mouth COOP I lcallh Chan (higher scores indicate reduced nctivity), Ferrnns nnd 

Po\\'Crs QoL measure and Beck Depression Inventory rcspectivel) Assessments \\Cn:

cnrried out at baseline and end of 4lh, 8th nnd 12111 weeks. Dato \\"ere anal)scd using

A NOVA, independent t· test and tvlnnn \Vhitncy-U 111 p .. O.OS.

1\\'enty eight ponicipnnts in EG (IS moles, 13 fcmolcs) ond 26 in CG (11 n1ole), 15 

females} completed the study. T\\'Cnty six porticipnnts hnd bilnterol. while 28 hod 

unilateral lo\\cr limb afTt.-ctntlon. T,vclvc \\Crc independently ambulant \\hile 42 used 

ossistive devices. tvlost panicipnnts were unmarried and had only sccondlll')· school 

education. They ,vere predominantly traders ond OJ1isons ,vith average n1onthly inconi-: uf 

4,SS6 noira. The menn nses of EG (38.43±6.97) and CG (38.08 :t5.7S years) \\Cl\! not 

signilicontly dilTcrcnt. The common SIIC observed ,vere hypertension, depression, 
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obesity, back pain and spinal dcfonnitics. At baseline, the health indices of EG ond CG 

\\Cre not signilicontly different. At twelfih \\-eek, CG had significantly higher fl SUfl

(126.69 ±7.18 VS 121.50:: 6.29) and PBF (.30.52±6.01 VS 23.43::I 1.24) th.in the CG 

respectively. The CG had significantly higher scores than EG in daily activities (at 4"'18111
• 

018'\ 4111112111 and 0112111 \vccks) and social activities (al \\eek 8111112th) domains of GHS 

Groups ,\'ere not significantly different in QoL and OS. \Vithin-group comparison sho\\ed 

signilicnnt decreases in EG's RHR (F=16.33), RSDfl (F'" 8.99), RDBP (F=I.J.37), PB!' 

(F=20.78), DS <:xr'- = 19.61) o.nd increases in 6-lvl\Vf (F•33.45) and QoL (xr-23.S3). CG 

had significant increase in PBF (F= 20.78) and decrease in pain (xr1•13.67) and feelings 

(xr-1-8.0 I) domains of GHS. No gender variation \\'8.S observed in all the variables. 

Twclve-\,cck ann crgomctry II1lining improved the health indices of (O\\l!r hmb parJl)'lll: 

polionlyclitis survivors \vith secondary health conditions. Arm ergomctry should be 

incorporated into the rehabilitation programme of these individuals. 

Keywords: Paralytic polio1nyeli1is, Arm ergomctry, Secondnry henhh conditions. 
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1.1 Jntroduction 

CRAPTERONE 

INTRODUCTION 

Polio survivors constitute one of lhe hugest groups of people \vith disabilities in the \\Orld 

(Tsai ct al, 2009). There is bo,vevcr, n dearth of published \\1ork on their current stotiMic.s 

in Nigeria. Laforce ct ol {1980) estimated the number of polio survivors in Nigeria 111 

200,000 -300, 000, v,hilc Pnrokoyi 11nd Babnniyi ( 1990) estimated that n minimum of 

33,300 pnmlytic poliomyelitis cases could hove occurred annually in Nigeria bet\\ccn 

1979 nnd 1983. \Vhile the di sense hns become aln10s1 preventable \\ ith its pmclicol 

crndicntion in industrialized countries, Nigeria remains the most polio-endemic country 

nnd accounts for the highest prevalence of circulating \\�Id polio virus in the \Vorld (\VI 10 

Fnctshcel, 2012; Ainn nnd Ejembi, 2013). 

Poliomyelitis hns consistently proven to be a challenge to eradication programmes in 

Nigeria. \Vhile there is 99% reduction in its prcv11lcncc ,vorld,vidc, control measures in 

Nigeria through the National Progran1me on Immunization (NPI) hnve not been fully 

successful (Aino and Ejembi, 2013). Cultural, religious, sociopolitical and other 

contextual factors severely constrain intervention options in nonhcm Nigeria, \vhich 

mnjorly accounts for the on-going transmission of the polio virus in Nigeria (Proto ct nl 

2012). Although there hns been geogrnphicnl restriction of polio trnnsmission ,n the 

country, the Notional Primary lleolth Cnrc Development Agency (2013) recent!) 

submitted that the population imn1unity is froil, ,vith n real risk of re-infection of �lutes 

that have not reponed any cases previously. Re-infection of these states \\'Ould be a great 

setback to the progress being mode ond the country may fail to achieve interruption of 

polio transmission in the year 2014 and beyond (Notional Primary Health Care 

Development Agency, 2013). 
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In the United Stntes or Americ.i ,vhere the last dramatic epidemic or polio occurred over 

40 years ngo, poliomyelitis still remnins the second leading cnuse of paralysis oficr stroke 

(13nrtcls nnd Om um, 2005). Survivors of the past polio epidemics no,v fnce multiple health 

challenges nssocioted ,,•ith age and lifestyle (Onrtels and Omuro, 2005). The prevention of 

the ne,v health risks or  oging ,vith polio and other long-tenn disabilities has thus become u 

major public health objective of the 21• century in the United States of America (I lcolthy 

People, 20 I 0). \Vith the ongoing polio endemicity in Nigeria, it appears that poliomyelitis 

,viii remain a subject or  concern in the health sector ror meny years to  come, even long 

oficr its successful eradication. It is imperative therefore; 10 consider strategies to promote 

the health of polio survivors in Nigeria and update ovoiloble treatment options for their 

optimal core. 

l',•lony victims or post polio epidemics live ,vith severe consequences of o lifelong 

paralysis and studies have documen1ed various health challenges faced by them 

(Cnmpbell, 1998; Stuiflbergen, 2005; Rimmer et al, 2007; Tersteeg, 2011; Ran1ochandrnn 

et al, 20 I 3). Bel\veen 25% and 80% or them ore 01 risk ror the occurrence or cenain 

physiological changes in their nervous system, ,vhich result in a ch:irnctcristic set or 

symptoms, kno,vn as Post Polio Syndrome. This ocews after many years of neurologic 

and functional stability (llnlS1cad, 1991; Halstead and Go,vnc, 1993; Birk. 2003; IIO\\'llrd, 

2005: King, 2008). Polio survivors ore also predisposed lo chronic and non-<:ommunicablc 

diseases associuted \\•ith age nnd lifestyle. The significance of post-polio syndrome, 

lifestyle, and oge-relntcd chronic diseases lies in their po1en1inl 10 accelerate the aging 

process and produce secondary disabilities (Lollar, 1994; Ringaret and \Vattcrs, 2005: 

Forman et al, 2009). Consequently, a high pre\!alencc of cordiovnscular, pulmonlll), 

endocrine and metabolic diseases as \\'ell as diseases of the locomotive apparatus have 

been documented among polio survi\!ors (Ga\\'llC ct ol, 2003; Nielsen ct al. 2004: 

Mohon1mad ct ol, 2009; Chang cl al, 2011; Kang and Lin. 2011). Bicnik and Kennedy 

(2002) also idcnti lied a range of depressive symptoms on1ong them. 
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Recently, polio \\'llS identified ns a signifiennt risk fnc1or for stroke, independent of 

hypertension, diobctcs mcllitus, hyperlipidcmio nnd cardiac diseases (\Vu, 2012), 11nd the 

length of years of polio disability is reportedly much of a risk factor ns chronological ngc 

(Pos1polio Health, 2002). Condi1ions that have been noted to occur at frequencies gren1er 

than 50% among polio survivors are hypertension, depression, scoliosis, and relo1cd back 

condi1ions (Field :ind Jene, 2007). Thus, the preven1ion nnd management of secondary 

health condilions is a cri1ical health moin1ennncc goal for lhis population (Rimmer, 2005; 

Stuiflbcrgcn, 2005). 

Despilc the gro,vth in hcnllb promotion programmes for app:ircn1ly henllhy individual�, 

very little effort hns been devoted to developing programmes for people ,vilh physical and 

cognitive disabili1ies (Rimn1cr 11nd Braddock, 2002, Sn1eltzer, 2013). The public hcahh 

eommuni1y has 1raditionnlly paid Jinle attention to the health needs of people \\ 11h 

physical disabilities, though recenl oc1ivi1ies mark a shifi 10,vard engaging 1hc hcahh 

concerns of this large and gro,ving popula1ion (Lollar, 2002). Anynele (2012) submincd 

1hnt lock of access 10 quality heollh care, poor nu1rilion, insurgency in 1hc North, road 

1raffic accidents 11nd polio account for a gro,ving number of people ,,ilh disnbili1ies in 

Nigeria. I lo,vcvcr, health promolion programmes for this gro,ving populo1ion have nol 

gained ground, or become adequately iotcgroted io Nigeria. Specifically, CONIPASS 

(2008), subrnincd thot polio survivors in Nigeria hove been shunned and marginali,.ed for 

gencra1ions. Henhh promotion programmes for 1his population may ho,vcvcr, help preven1 

or amelioro1c secondary health condi1ions or co-morbidities and help improve 1heir o,erall 

qunli1y of life (Rimmer, 1999; S1ui1Tbergen, 200S). Silver and GO\\'llC (2004), opined that 

effective control of co-morbidities and op1imi2111ion of lifestyle rcloted 10 hc:illh and 

,vcllncss must be included in lhc principles of care for polio survivors. \Vhilc the 

underlying n1obility disobility moy not be reversible, their general mental, physic11I and 

cognitive health con be improved (Rosenberg.2011 ). 

Exercise hllS been idenlificd as a single interven1ion ,vilh great pronuse of reducing the 

risk of virtuolly all chronic discoscs simuhoncously (8001h cl al, 2000) Its therapeutic and 
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preventive roles in mointaining good health nnd treating or prc\'enting diseases is \\CII

established (Aglll'\wl, 2012). Exercise beneficially affects the human body in a 

muhlfactoriol mQMcr (Booth cl al, 2000) '1Jld ocrob,c: exercise in particular 1w been 

ossoclatcd \Vith various hcollh benefits Including IO\\'er monality mies from cordiac risk 

factors, improved cardio-re5pirotory fitness, optimnl \\'eight manogemcn1 and cnhnnccd 

psychological \Vcll-bcing (O'Toole, 2002). The primary technique for 1mprov1ng 

cordiopulmonory endurance hos been aerobic exercise (Birk nnd NicshofT, 2003); hence, 

aerobic exercise training is widely employed for bcalth promotion purposes 

Indications for exercise ond cordlopulmon.:iry training e:-.tcnd to polio survivors (llamzat.

2000); but their use poses p:uticular challenges, given their associated skclcLDI muscle 

imp:iirment \Vilh the motor loss of the lo\ver limbs follo\\ing inJury or disclbe, upper 

cxtrcmily exercise is n logical cho,ec for improving cardiovnsculnr fitness nnd hcollh 

Consequently, for ind,vidu:tls \\1th IO\\'l!r limb p:wlysis, aerobic training con be echic, ed 

by p:irticip:iling in modified \,hccl-<:hair aerobics; arm or upper body crgomelf) (1 c, 

bicycle pedalling ,, 1th the upper cxtrtmity (or nrrn cronling), or ,,·hcclch:lir crgomctl') 

(pushing a ,vhecl-choir on o treadmill or stotio11.t1ry rollers) (Lockette nnd Keyes. 1994. 

Rilnmcr, 2005). It is ho,\cvcr cslllblishcd, thnt there ore differences ,n ph)·�1ological 

responses to upper ond lo,,-.:r body subma.ximal nnd moximal aerobic c.,erc,sc (�1n)o ct 11I. 

2001). 

Uppcr-lhnb exercise induces n greater cordiovnscular stress for II gi\-cn le, cl of 

subn1a.xinutl \\'Ork lhnn lo\vcr-limb exercise (Astrond nnd Rodhal. 1986, �fll)O ct al. �001) 

Several possible c.Yplanotions for the grcntcr cardiovo.sculo.r .strc�s include smllllcr mu..'Clc 

mnss involvcmcn1, decreased venous return to 1hc h�. greater ncuml stimul.ttion nnd an 

1ncrca5cd static co1nponcn1 ln1posed during upper bod) cxcrc,�e (Boileau ct 111. l'�S-1, 

Bston ru1d Orodic, 1986; Pivamik ct ol, 1988; Toner ct ol. 1990; I\ tiller, 1994). Rcsc3rch 

hns dcn1onstmlcd that for o given submo.\lmal po\\cr output, nm1 c,crc1sc rnxlul�"­

incrcnsed systolic and dinstohc blood pressure, heart role, totol peripheral �1st:1.ncc. 

dccrcnscd stroke volu1nc:, and either n sln1ilar or dccreMcd e:irdinc output (�\suund anJ 
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Rodahl, 1986; Miles et ol., 1989). Stroke volun1e is usually less during upper-bod} 

exercise because of the obsence of the skeletal muscle pump nug1nenting venous return 

from the lo,vcr limbs, ,vhilc a greater sympathetic stimulation associated ,,,ith upper-body 

exercise accounts for the elcvnted hCllfl rate seen. Greater sympathetic stimulation also 

panly accounts for the incrc.iscd blood pressure and totol peripheral resistance associated 

,vith upper limb exercise (Mayo et al, 2001). The practical in1plico1ion of this is that a 

to,ver training ,vorkload is usually approprinte to induce physiological responses ,,ith 

upper limb nerobic exercises ond regular monitoring of unto,vard reactions is highly 

essential (Miller, 1994). 

Arm or upper limb ergomctry has been sho,vn to be on effective mode of aerobic training 

for both apparently hcnlthy and physically-challenged individuals; ho,vever, n:lotivel> fe\\ 

studies ore available (DiCarlo ct ol, 1983; LcMura and Von-Duvillnrd, 2004) ond polio 

survivors ore rarely involved in such studies. There is therefore a dcnnh of literature on 

the irnpact of arm ergometry training on the health indices of polio �urvivol'). The 

Infrequence or rarity or formal aerobic conditioning progrnmmes for individools with 

lo\\'er limb pamlysis in Nigeria, and limited research on the effectiveness of arm 

ergometry for aerobic conditioning purposes, may account for its poor utilization and 

conspicuous absence of arm ergometers in many clinics and fitness centers in Nigeria 

\Vith the present challenge of on-going polio vinis transmission in Nigeria. measures to 

reduce attendant health complications ond oplin1iz_c the health of past and prospective 

polio survivors n1crit pnrticular nllcntion. This study ,vos therefore designed 10 determine 

the effect of o 1,velve-,,-cek sub-moximal orm ergomctry (a fonn of aerobic exercise) on 

selected health indices or lo,,-cr limb parnlyiic poliomyelitis survivors in lb:tdan, Oyo 

state, Nigeria. 

1.2 Stntcn1cnt of Problem: 

Aerobic exercise has proven useful for health-promotion and reduction of sccon<lof} 

health conditions because of its associated health benefits. llo,vcver, in Nigeria, health 

promotion programmes ore olmost restricted 10 individuals ,, ithout disabilities. 
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Consequently, there is 11 dcruth of litcrolurc on the impact of aerobic 1rnining on the he:tlth 

of Nigerian polio survivors. Considering the on-soing polio cndemicil} in Nigeria , is-o­

vis the health burden associated ,vith polio, the use of  aerobic exercise to promote the 

he:ilth of this underserved population is imperative. I lo,vcvcr, nnn ergomelry, one of the 

suitable fonns of aerobic exercise for this population is grossly under-utililed in clinical 

research. A.s o result, its efiects on the heollh of polio survivors have not been 11dequatcly 

explored. Spcoifico.lly, rundomiz.cd clinico.l trio.ls investigating the efTeet of sub-maximal 

arm ergomctry on the heoltb indices (general hClllth, depressive symptoms, blood pressure, 

resting hellrt role, percent body fot, cnrdio-rcspiratory fitness, nnd health-related quality of 

life) of Nigerian polio survivors ore not ovailoblc for referencing. Dearing in mind that 

some of these selected henlth indices are predictive factors of cardiovascular heo.lth, it is 

crucinl therefore 10 explore the effects of V11rious clinical interventions on these importon1 

health vnrinbles. This study lherefore specilicnlly sought ans,ver lo 1he qucslion: \Vhot 

,vould be 1he effects of o 12-,,·cek, sub-ma.'l:imal arm ergometry on selec1ed heahh indices 

of lo,ver limb paralytic poliomyelitis survivors ,vith secondary henlth conditions in 

Ibadan. Oyo State, Nigeria? 

1.3 Ahn or Study: 

This study ,ws aimed at investigating the effects of n t,velve-\\·cck, sub-mo..xi1nnl arm 

ergometry on selected henhh indices (gc:ner.il health, depressive symptoms, systolic blood 

pressure, diBStolic blood pressure, resting heart rate, cardio- respiratory fitness. percent 

body fat, and health-related quality of life) of lo,ver limb parnlytic poliomyelitis SUI'\ ivors 

in lbodan, Oyo Stotc, Nigeria. 

1.4. 1tyro1hcscs: 

1.4.1. �1njor hypolltcscs: 

I. There ,vould be no significant difference in the general he.alth. depre�i\e

symptoms, blood pressure, resting hcan role, selected indices of health-related liu1c� 

(cardio-pulmonory fitness and percent fat) and hcallh-rclatcd quality of life scores of 

polio survivors in Ibadan, before nnd ofter o l\\-clvc-\\cek nnn ergomctl') trn1n1ng. 
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2. There \vould be no significnnt difference bet\veen the general hcnlth, depressive

symptoms, blood pressure, resting hcrut rote, selected indices of health-rclnted fitness, 

and health-related quality or lire scores of experimcntnl nnd control groups at "'eels 0 

(baseline), 4, 8 nnd 12 orthe exercise training programme. 

1.4.2. Sub liypothcses: 

I. There \vould be no significant dirTerence in the experimental group's dolly

activities domain score or general health, on the Dartmouth COOP Chart across

week O (baseline), 4. 8 nnd 12 or the study.

2. There \YOuld be no significant dirTcrcncc in the control group's daily activities

domain score or general health, on the Dartmouth COOP Chart across \\eek 0

(baseline), 4, 8 nnd 12 or the �tudy.

3. There \vould be no significant dirTcrcncc in the experimental group's reelings

domain score of gcnernl health, on the Dartmouth COOP Chart across w-ccl 0

(baseline), 4, 8 and 12 of the study.

4. There \Vould be no significant difference in the control group's feelings domain

score of general hen Ith, on the Dartmouth COOP Chart across \Veek O (baseline), 4,

8 and 12ofthc study.

5. TI1crc \vould be no significant dirTcrcncc in the cxperin1cntnl group's social

activities domain score of general health, on the Dartmouth COOP Chart ocross

\\eek O (bnseline), 4, 8 and 12 or the study.

6. There \Vould be no significant difference in the control group's social activities

domain score of general health, on the Dartmouth COOP Chart across \\eek 0

(bnsclinc), 4, 8 and 12 of the study.

7. There \\'OUld be no significnnt difference in the experimental group's prun domain

scor-c of general health, on the Dartmouth COOP Chan across \\'eek O (baseline). 4.

8 nnd 12 of the study.

8. There ,vould be no significant difference in the control group's pain domain score

of genernl health, on the Dartn1outh COOP Chan ocros� \\Cek O (ooselinc). 4. 8

ood 12 of the study.

9. There \vould be no significant dirTcrcncc in the experimental group's chruige,in-
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health domnin score of general health, on the Dartmouth COOP Chnrt ncross \\ eek 

0 (baseline), 4, 8 nnd 12 oflhe study. 

10. There ,vould be no significnot difference in the control group's chnnge-in-hcnllh

domnin score of general health, on the Dnrtmouth COOP Chru1 across \\CCk 0

(baseline), 4, 8 and 12 oflhe study.

11. There ,vould be no significant difference in the experin1entnl group's ovcmll health

domain score of general health, on the Da.rtmouth COOP Chan across \\eek 0

(baseline), 4, 8 nod 12 of the study.

12. Tberc ,vould be no signifienot difference in the control group's overall health

domain score of general health, on the Dnr1mouth COOP Chart across \\eek 0

(baseline), 4, 8 nod 12 of the study.

13. Then: ,vould be no signilicnnt difference in the cxpcrimentnl group's socinl

support domain score of general health, on the Dartmouth COOP Chon across

week O (baseline), 4, 8 and 12 of the study.

14. There ,vould be no significant difference in the control group's social support

domain score of general health, on the Dnnmouth COOP Chon ocross ,,eek 0

(baseline), 4, 8 and 12 oflhe study.

IS. There ,vould be no significnnt difference in the experin,ental group's quolily of life 

domain score of general health, on the Donmoulh COOP Chart across ,,-eek 0 

(baseline), 4, 8 and 12 of the study. 

16. There ,vould be no significant difference in the control group's qoolit) of life

domain score of general health, on the Dnrunouth COOP Chnrt across \\Cek O

(baseline), 4, 8 and 12 of the study.

17. There ,vould be no significant difference in the Beck Depression Inventory scores

of the experimental group across \\\!Ck O (baseline), 4, 8 and 12 of the study.

18. There ,vould be no significant difference in the Beck Depression Inventory scores

of lhe control group across ,vcck O (baseline), 4, 8 ond 12 of the study.

19. There ,vould be no significant difference in tho diastolic blood pressure of the

expcrin1cntal group across \\eek O (b:iseline), 4, 8 and 12 of the stud).

20. There ,vould be no significant difference in the diastolic blood pressure of the
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conirol group across \\'CCk O (baseline), 4, 8 Md 12 of the study 

21. There \vould be no signilieanl difference in the sys101ic blood prc�ure of the

e:-.perimcnlol sroup across \Vcck O (baseline), 4, 8 o.nd 12 of the stud)

22. There \Vould be no significnnl difference in lhc systolic blood pressure of the

control group across \vcck 0, 4, 8 o.nd 12 of the study.

23. There \vould be no significo.nl difference in 1hc resting heart rntc of the

experimcnllll group across ,veek 0, 4, 8 nnd 12 of the study.

24. There ,vould be no significnnl difference in the resting heart r:ue of the control

group across \\'eek 0, 4, 8 and 12 of the study.

25. There ,vould be no significant difference in the cnrdio-respiratory fitness scores of

the experimental group across \\eek 0, 4, 8 and 12 of the sludy.

26. There ,vould be no significo.n1 difference in the cardio-rcspiro1ory fitness scores of

the control group across ,,,eek 0, 4, 8 and 12 of the study.

27. There ,vould be no significant difference in the percent bod)' fol of the

experimental group across ,vcck 0, 4. 8 and 12 of the study.

28. There ,vould be no significant difference in the percent body fat of the control

group across week 0, 4, 8 nnd 12 of the s1udy.

29. There \\OUld be no significant difference in the experimental group·s

hcollh/functioning domain score of the Quality of life·· Multiple Sclerosis Version

(QOL-MS), across ,veek 0, 4, 8 nnd 12 of the study.

30. There \\'Ould be no significant difference in the control group's health/functioning

domuin score ofth c Quality of life •• �lulliple Sclerosis Version (QOL-�IS),

across \\-eek 0, 4. 8 and 12 of the study.

31. TI1cre ,vould be no significant difference in the cxpcriment:il group's social and

economic domain score of the QOL-l\1S, across ,vcck 0, 4, 8 and 12 of ihe study.

32. There \\'OUld be no significant difference in the control group's social and

economic domain score of the QOL-MS, across ,vcek 0, 4. 8 and 12 of the �,ud,
•

33. There ,vould be no significonl difTcrencc in lhe expcrirnentnl group's

psychological/spiritlllll domain score of the QOL-l\1S, across \\eek 0, 4, 8 and 12

of 1hc study.
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34. There \\'Ould be no significant difference in the control group's

psychological/spiritual domain score of the QOL-MS, across \\eek 0, 4, 8 and 12

of the study.

35. There ,vould be no significant difference in the cxpcrimcntnl group's family

domain score of the QOL-MS, across \\'CCk 0, 4. 8 and 12 of lhe study.

36. There \vould be no significant difference in Lhc control group's family domain

score of  the QOL-MS, across \\eek 0, 4, 8 and 12 of the study.

37. There ,vould be no significant difference in the experimental group's overall

henllh-relnted quality of life scores of the QOL-tvlS, across ,veek 0, 4, 8 ond 12 of

the study.

38. There \VOuld be no signilicnnl difference in lhe control group's overall health·

rclntcd quality of life scores of the QOL-MS. across \\'CCk 0, 4. 8 and 12 of the

study.

39. There '"ould be no significant difference bet\\'ecn Lhe general health scores of the

experimental and control groups at the time frames of \,eek O/\\eck4,

,veek4/\\<eek8, ,veek0/\\eeek8, ,,-eek4/\veek I 2, ,veek8/\\eek 1 2  and \\'CCkO/\\ eek 12 

in each oflhe eight D:lrtmouth COOP Chan domains. 

40. There \\'Ould be no significant difference bc1,,·een the Beck Depression ln \entol')

scores oflhe experimenlnl and control groups nt the time frames of \,eek O/\\cek4,

\\'CCk4/,vcck8, \Vcck8/wcckl2, ,,•cckO/,\'eck8, ,vcek0/\\·cek12. ,,i:ck4/\\ccld2 of

the study.

4 I. There \\Ould be no significant difference bet\\-ecn the dinstolie blood pressure of 

the experimental nnd control groups at the time frnmcs of ,,eek O/\\eek4. 

,veek4/,,'eek8, \Veek8/\,-eekl 2, ,veek0/\\·eck8, \\'Cel..1)/\vcek 12, ,veek4/,\'cek 12 of 

the study. 

42. There ,vould be no significant difference bct,vccn the systolic blood pressure oflhc

cxpcrimcnlnl and conttol groups ot lhc time frames of '"ccJ... 0/,vcel.:4,

\\'Cck4/,vcek8, \VCck8/\\'Cckl2, wcck0/\\'Cck8, ,,·cckO/\\CCk 12, \\cek4/w�-ck 12 of

the study.

43. There \\'OUld be no signitic:int difference bet,vccn the resting he:in rote of the
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experimentnl nnd control groups nt the time frames of \\eek 0/\\eck-l, 

,vcck4/,vcek8, ,veck8t,,-cek 12, ,,-cekO/,vcck8, ,vcekO/,,-cek 12, week4/,veek 12 of 

the study. 

44. There ,vould be no significnnt diITercnee bct,vcen the eardio-rcspimtory fitness

scores of the experimental ond control groups at the time frames of \\ttk 0/\\eek-l.

\\-eck4/\\'Cek8, ,veek8/w-eekl 2, ,,·eek0/\l'eek8, ,veekO/week 12, \\C:ek4/\\eel.. 12 of

the study.

45. There ,vould be no significa.n1 difference bcl\veen lhe percent body fol of 1hc

experimental and control groups nt the time frnmes of ,,uk O/\leck4,

,vcc:k4/v;cck8, ,veck8/weck 12, ,vccl..O/,�cek8, \\'Cck01'vcck 12, \\ttk4/,,-cck 12 of

the study.

46. There \\Ould be no significant diITerence bet\\-een the health-rcloted quality of life

scores of the experimental and control groups at the iime frames of""'" 0/\\eek-1.

,veck4/,veek8, ,veek8/,\-eekl 2, ,veek0/,veek8, \l'CekO/\\'Cek 12, \\CCl..-11,,eck 12 1n

e:ich of the four domains on Quality of life-�1ultiple Sclerosis Version.

1.5. Deli1ni1:11ion: 

This study ,vas delimited as follows: 

,. Participants: Ponicipnnts \\'ere adult pnrolytic poliom)elitis sur\i\ors "ith 

lo\\er limb nITcctntion alone, ,,ho ,,-ere randomly selected from a larser pool 

of polio survi\'ors ,vho earlier panic,p.,ted in n cross-scctiorul SUr\ e� to 

a.ssess their secondnry health conditions o.nd co-morb1d111cs 

ii. Panicipnnts \\'Crc recruited from.

I. f'ou.r institutions for the physico.llr-chllllcnged indh 1du;il, \\hich "ere

11 Cheshire l lomc-School. ljol..odo, loodan. 

b Moniyo Disability Rch:lb11iw1ion Centre, lh.ld11n, 

c . Sekinat Adcl.olo Home-School for 1hr Hlllld1C":1pped. Challenge, lb.ad:in

d \I/ 0 La,,-aJ School for the I l1nd1c11ppcd, Ring Road Ibadan. anJ. 

2. l:leven local government ccnll'CS In lbamn, \\hcrt \\eel.I) mcc11n., of the

Association of Persons \\ilh Ph)�1c:ll Challenge ore hclJ The) \\ere
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(a) Egbeda LG

(b) Lagclu LG

(c) Ibadan North-cast LG

( d) I bad an South-cast LG 

(e) ldo LG

(I) lbnd:m North LG

(g) Ona Aro LG

(h) lbndnn North-\vcst LG

(i) Ibadan South LG

G) Oluyolc LG and

(k) Akjnyclc LG. 

iii. Variables: The measured variables in this study \\'Crc delimited to:

o) Generol health

b) Depressive symptoms

c) Indices of Henlth-rclo1ed fitness '"hich included Cllrd10-rcspir:uot)

fitness o.nd body composition [percent bod)· fot and bod) m:w index

(BM!)]

d) I le11lth-rclated QW1lity of life

c) Blood pressure

I) Hc311 rote

g) Secondary conditions and co-morb1dhib \\hich poho SW'\ i,ors �

f'Clldily susceptible to c.g o"cn,cight/obcsh}. depression. etc.

iv Instruments: The 1nstnuncnts used included 

a) D31tmouth COOP Ch:u't S)stcm (1989) (APPCNDt-.: C) le, a.,�, scncral �llh.

b) Beck lxprcss1on ln,cnlOry (Deel. ct ol, 1961) (-\PPC'-:DIX f) 10 as�)

dcprtS)I\C S)mptoms

c) Omron fat monitor (Omron Bf' 302, [uro�) to llS'lCS.S pcrecnt bod) fat
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d) Tilt tnblc to assist participants ,vho could not independently stand, to a\sumc the

standing posture ,vhilc osscssing their percent body fol.

c) Quality of Life Index-Multiple Sclerosis (QLI-MS) Version (f'mnns andPo\\cn

1985) (APPENDIX G) 10 assess heolth-rcloted qunlity of life

f) Secondary Conditions Questlonn:iire (Tote, 1996) (APPENDIX II) to assess

sccondnry conditions and co-morbidities ,vhich polio survivors arc n:adlly

susceptible to c.g ovef\\'eight/obcsity, depression, etc.

g) Oorg's Rote of Perceived Exertion Scale (Borg, 1982) (APPENDIX IJ to assess

rote of perceived exertion.

h) \Veighing scale (Camry, China) to measure \\eight

i) Non-elBStic tape measure to measure partieipanlS' supine length (proxy for

standing height) (Rimmer ct nl, 2010).

j) SphygmomMomeler (Omron MX2 Basic Digital Automatic Blood P� 1111d

heart rote Monitor, Japan) to measure diastolic and sysiolic blood pressure and

heart rate.

k) Arm Ergometer (Physio trainer, Tni\\'lln) for upper extremity nerob1c trnining

exercises.

I) \Vooden table of variable height for mounting the ann ergo meter

v. Assessment of cnrdio-respirotory fitness: The Six-Minut"' \\'all.. Test (6\1\\'1)

(Lipkin, 1986) ,vas used 10 assess eordio-respirotory fitness.. 

1.6. Inclusion crilerin: 

Polio survivors must: 

o) I l11ve lo\\cr lln1b offcttation only,

b) Oc oblc to conununicotc In either English or Yorub3 lru1!lu.,gc.

c) Hove no visual or he.iring in1pninncn1,

d) Do either Independently 111nbul11n1 or 01nbulnn1 \\ ith as .. 1�1i, c Jc\l�

c) l lnvc no past or present n1odlcuJ history :.usgcsti\ c of upper c,Uffl111,

cntrnpmcnl ncurop.11hlcs nnd 11blc 10 clTct11,cly �c their up1'\:r hn1t-._,
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Q Agree not to participate in nny other cxcrtisc programme during the 

l\\'elve-,veek exercise training progrnmrne. 

1.7. Exclusion crilcri11

The follo\\ing,categorics of polio survivors ,vcre excluded from the study: 

I. Polio survivors ,vbo hnd persistent, severe pains and could not participate

clTcctivcly in an exercise training programme.

2. Polio survivors who had clinical evidence of respiratory insufficiencies

3. Polio survivors who hnd bilateral han1s1ring contracturcs ,vhich limited full

extension of their knee joints and ,vhose height could hence not be accurately

ascertained for proper body mass index (BNII) calculation.

1.8. Lin1Hotions: 

l. Diagnosis of polio for recruitment of survivors into the study: In the absence o f

clinical reports or laborntor}'-conducted viral studies confirming polio in the acute

phase of 1J1c infection, the past medical history and objective assessment of

participants' muscles ,vere relied upon to infer polio before rc:cruitment inro the

study. LaForce et al ( 1980) earlier opined that a dingnosis of polio con be mode ,, ilh

o high degree of confidence, in the presence of naccid paralysis ,,�th atrophy, where

there is no decrease in sensation and a history of acute onset ,vithoul progression.

2. Non-availability of polio-specific scales for measuring health status, depression and

quality of life: There ore no polio-specific outcome measures to assess the general

health, symptoms of depression ond quality of life of polio survi,ors; hence, generic

outcome measures \\ere used in this study. Ho,vcver, the instrun1en1 used 10 assess

the quality of life (QoL �lultiple Sclerosis Version, Fcrrans ond Powers, 1985) has

been rcvic,,•ed In o previous study by a panel of experts \\hich included a polio

survivor and oil items ,1
1

:re found 10 be relevant to QoL in  persons ,, ith

poliomyelitis (Stuillbcrgcn, 2005). It hos been found 10 be valid in previous studie�

conducted on polio survivors (Harrison and Stuiflbcrgcn, 2006).
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3. Non-uniformity o f  exercise training venue: Participants' \\'Ork places or homes

,vcro used ns venue for the arm ergometry trolning progromme, as participants ,,-ere

un\\•illing to leave ,.,.ork for l\velve consecutive \\-eeks. This could have had

dissimilar eITccts on individual exercise responses.

·'- Differences in the distance employed for the six-minute \\'lllk tcsl (6M \VT): The

available space in each environment where the 6M\\rf took place dc1cnnincd the 

length of the distance used 10 CQCT)' out the test. The researcher ho,vever ensured 

that 1hc distance used for each participant ,vns the same all through the assessment 

period. 

1.9. Slgnlfironre of Slully: 

1. This study hns provided scientific information on the beneficial eITects of aerobic

exercise on the health of Nigerian polio survivors. This may inform the need to

establish specialiled gymnnsia for individuals ,vith physical challenges in Oyo

State nnd Nigeria at large. The scientific information provided in this study

include the follo\\'ing:

i) Lo,,•cr limb paralytic poliomyelitis survivors ,vith secondary health conditions

could improve their cardio-respirntory fitness, blood pressure, resting he:m rote

nnd percent body fat through o =fully monitored, individuolilcd and ,,ell­

plnnncd arm ergomctry training programme.

ii) Ann crgomctry could be adopted os on integral port of an overall rehabiliU1tion

progmmmc of lo,,·er limb paralytic poliomyelitis survivors in igcria for he:ilth­

promotion purposes. 

2. The findings of this study could fom, n baseline for related researches in Nigeria

os studies on the polio populntion in Nigeria (and other ports of the ,,'Orld) ore still

very rc,v.
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I. 10. Definition or opcrationol tcrnu:

a) Polio Survivors: TI1cse arc individuals ,vho have residual Oaccid paresis or paralysis of

muscles due 10 previous infection by 1he polio virus. They have ho\\'cvcr, recovered from 

the acu1e infeclion, having anained 1heir peak recovery and arc rcla1ivcly stable ,n the 

community. 

b) Adull: This is an individual ,vho is 25yenrs of asc and above, and is cuhurally ripe 10

earn a livelihood and conscnl 10 marriage. 
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CRAPTERT\\
1

0 

LITERATURE REVlE\\I 

2.t. POLIOMYELITIS

2.1. I. Definition 

The tcnn 'poliomyelitis' is derived from three Greek ,,ords, nnmcly: polios (gray 

matter), n,yelos (spinnl cord), and iris (inOommolion), meaning inflnmmolion of the gray 

mailer; the tissue most comn1only affected in the spinal cord by the disease, ,vhich lends 

lo its classic mnnifestotions of paralysis (Neumann. 2004; King, 2008). The shortened 

term polio is commonly used and the disease was originally referred 10 os i11fi111till! 

paralysis, based on its propensity to infect the pnediolric poput:uion. A name, ,vhich, 

although nppropriale in the early days of the epidemic, inaccurately reOec1ed the true 

demographics of the disease, as adults ,,·ere also infec1ed (Neumann, 2004). It is an acute 

viral disease thal infects the anterior horn cells of 1he spiruil cord and 1hc motor neurons 

of the lo,ver brain stem resulting in Oaccid paresis or pornlysis of one or more muscles 

(Pallansch and Jafari, 2006; Koopman cl al, 20 I 0). Usually, there is partial and 

somc1imcs complete recovery from the sclf-lcnninaling disease (Koopman cl al, 2010). 

Although records from 11111iquity men1ion crippling diseases cornp:uibh: ,, 1th 

poliomyelitis, its first clinical description ,vas provided by a physician, �lichacl 

Underwood from Orilllin in 1789, where he referred to polio as o debilil) of the lo,ver 

cx1rcn1i1ics. h \\'llS ho,vcvcr first recognized as n distinct con<li1ion by Jal,,,ob I lcinc ,n 

1840, while its cousotive ogcn1, poliovirus, ,va.s identified in 1908 by Kori Landsteiner 

(Paul, 1971). The first polio epidemic occurred in S\\"Cden in 1887. The cpiden1ic pcak1."11 

In 1952, and during the middle decades of the l\\enticlh century, polio bccan1c the most­

fenced disease of childhood and adolescence because of the crippling parolysis that ,vus 

typically chamcleristic of the disease (\Vi Ison, 2005; \Vcilcr ct al, 2009) 
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It hos o ,vorld,vide distribution ,vilh the peak season being from July to September and 

the concentration being in the tropical arcos o f  lhe Northern I lemispherc. It has no 

mcial predilection, and its mnle-10-fen1ale ratio is I: I (\Vcilcr cl al. 2009). Ocl\\'CCn 

1840 and the I 950s, it \VUS o \\'Orld,vide epidemic. During the loner part of the 

l\ventieth century, it \VUS procticolly eliminated from the \Vcstem hemisphere and since 

the development of polio vaccines, its incidence hos greatly reduced. Nigeria, Pakistan 

and Afghanistan ore the only remaining polio-endemic countries as at February, 2014, 

though Angola, Chad, and the Democratic Republic of the Congo recently experienced 

reestablished transn1ission of the poliovirus (\VHO Pactshect.2014). 

2.1.2 Cnus:1tivc organisn1 

Poliomyelitis is  caused by smnJI RNA viruses of the enterovirus group of the 

Picomavirus family (Vidyadhnrn, 2012). Three antigenicnlly distinct strnins of the 

virus ore kno\vn, \Vhich ore defined by the configurotion of their capsid proteins \vhich 

include: Type I (also kno\\'ll as BrunJ1ilde), Type 2 (Lansing), and Type 3 (Leon) 

(King, 2008; Vidyodhara, 2012). All three ore extremely virulent and produce the same 

disease symp1on1s (Rynn and Roy, 2004). Immunity from exposure to one poliovirus 

sLroin docs not confer immunity against the other SLroins (Kc\v ct al, 2005), thus. 

theoretically, a person could be infected more limn once (Oo\vnc and llols1cnd, 1995); 

though, imn1unity to each of the 3 strains is lifelong (Vidyadharn, 2012). Nearly nil 

epiden1ics ore due to 1ype I ,  \vhereas types 2 and 3 are more often isolated in voccine­

ossoeiated poliomyelitis. Chimpanzees, Rhesus monkeys and cynomolgus monkeys 

(syn. ,\lacacafascic11/aris) can be infected orally and sufTcr paralysis as a result, but in 

practice, man is the only reservoir of the polio virus (Ncun1nnn, 2004). The \'irus is 

rapidly inacti\loted by heat, formaldeh>•de, chlorine, and ultraviolet light.. It 1s 

ncurotropic. 

2.1.J P111hophysiology 

Poliovin1s enters the body by oral ingestion, then replicates in 1hc lymphoid tis:;uc of 

the pho.ryn:< nnd ileum nnd spreads regionally to lyn1phoid tissue (Ga\\'llC and 

1 lnlstcad, 1995; 1 lo\vord, 2005). On the cell n1embranc. it ouochcs itself to n specific 

protein: human polio\lirus receptor (CDl55). This protein belongs 10 the 

immunoglobulin superfomily and occurs in several tissues (brain, spinoJ cord, 
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kidneys, heart). Ho\vovcr, some cells that express the receptor oppenr not to suITor 

any adverse eITect, probably because one of the subsequent stnges in the introccllulnr 

replicntion of  the poliovirus is blocked (\Vood, 2004). The response lo poliovirus 

infection is highly variable, ranging from o.symptomotic to symptomatic inrcclhe 

stages, and the disease is categorized based on the severity or its clinical 

presentations (Neumann, 2004). 

2.1.4. Forms of Polio Disease 

n) Sub-clinicnl Polio:

Up to 95% of oll polio infections are inappnrent or subclinical. In this form, the viclin, 

is unn\\rare of the infection because no physical signs or symptoms of the disease is 

produced (Birk and NieshoIT, 2003). Infected persons \vithout sympton1s ho\vever shed 

the poliovirus in their stool nnd arc able to transmit the virus to others (Neumann. 

2004). 

b) Abortive polion1yelitis: Approximntely 4o/o-8% of polio infections consists of a

minor, nonspecific illness "�thout clinical or laboratory evidence of central nervous 

system invasion. It is usuolly a mild form of the discnsc chnrnctcrizcd by complete 

recovery in less thnn a \veck (lasts only from hours 10 a rcw days). 11uee syndromes 

observed ,vith this form of poliovirus infection ore upper respiratory tract infection 

(sore throat and fe\'er), gastrointestinal disturbances (nausea, vomiting, abdominal 

pain, constipation or, rarely, diarrhea), and influenzn-likc illness. The syndromes an:

indistinguishable from other viral illnesses (Dirk nnd NieshofT, 2003). In more thnn 

95% or cases, the disease docs not progress. No physical or skele1nl muscle problems 

other than the short-lived syn1p1oms are reported. Sometimes hO\\'C\ er, the virus muy 

invade the nervous system and cause more severe forms of  the disease (Aisc:n and 

Selzer, 1998; Dirk and NicshofT, 2003; King, 2008). 

c) Non-r11r:1lytic polio,nyclitis: 1l1is form occurs in about I %-2¾ of polio infections.

It typically produces aseptic meningitis (symptoms of stiffness of the neck. back, 

and/or legs) usually follo"ing several days after o prodrome similar to that of minor 

illness. Muscle po.rnlysis and ,..-eakncss occur early in the course of the disease and 

mny also recur many yenrs ofter ncule infi:ction (Birk nnd NiesholT. 2003). \s "ith 

abortive polio1nyelitis, symptoms from non-pnrol)1ic polio usuolly subside ,v1thin o 

UNIV
ERSITY O

F IB
ADAN LI

BRARY



fc\v days (lasting from 2 to IO dnys), follo,vcd by complete rcco\'cry. No permanent 

damage is caused (Aisen and Selzer, 1998; King, 2008). 

d) Pnrnlytic poliomyelitis: In about I - 2% of cases, a more disoblins form of the

discnse occurs. In this form, the virus invades the CNS, causing temporary damage or 

pcnnonent destruction of the cells. Neurological ond funciionol loss occurs os antcnor 

horn cells are lost, and thus, the muscle fibres innervated by them are ··orphaned " 

Pnrolytie symptoms generally begin I to IO days afler prodromaJ syn1ptoms and 

progress for 2 to 3 days (Atkinson ct ol, 2007). The prodromol signs ond symptoms 

include fever, n loss of superficial reflexes, initially increased deep tendon reflexes and 

severe muscle aches and spasms in the limbs or back. The illness progrc:ssc:s to flaccid 

paralysis ,vith diminished deep tendon reflexes and reaches o plateau \\•ithout change 

for doys to \\'eeks. It is usuolly nsymmclricol (Birk and NicshofT, 2003). Recovery 

begins in \\'eeks and reaches a plnlcou in 6 to 8 months (Go\\11c ond llalstcad, 1995). 

Further modest return in muscle strength is possible up to 12 to 18 n1on1hs afler 

infection (Neumann, 2004). The extent of neurologicol and functional recovery is 

determined by: (I) the number of motor neurons that recover nnd resume their normal 

function, (2) the nun,bcr of motor neurons that develop terminal axon sprouts to 

rcinncrvnte n1usclc fibers lcfl orphaned by the death of their originul motor ncuronl>, 

nnd (3) muscle hypertrophy (Ga,vne and Halstead, 1995; Atkinson ct nl, 2007) 

The phenon1enon of terminal n.-.:on sprouting makes it possible for an uninvolved or 

recovered rnolor neuron to "odopt" orphaned muscle fibers. Normally, n single health) 

motor unit may innervate 500 lo 1000 muscle fibres. Follo\\ing n.xonnl sprouting, this 

sarnc motor unit may compensate by inncrv111ing 5000 to I 0000 muscle fibres 

(Neumann, 2004). As a result, the survivors of acute poliomyelitis mny be lefl , \ilh n 

fe,v, significantly enlnrged motor units doing the ,vork previously performed by many 

units (Atkinson et al, 2007) In addition to this rcinncrvntion, the remaining n1usclc 

fibers hypenrophy to increase the strength of the muscle group. Because this 

mcchonisn1 of  ncuro-physiological compensation is so effective, a muscle can retain 

normol strength even ofier 50% of the original n1otor neurons hn"c been lost 

Therefore, in some patients, Nlonlllll tvtusclc Testing �[�IT) may be nominl even 

when more than half the original anterior hom cells ore destroyed (Grimby et al, 1989). 
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llowever, these "ginnt· motor neurons mo) fail O\'Cr time due ro their increased 

mcrobolic demand (Neumonn, 2004) 

Any limb or combininion of limbs moy be olTccted, but in children belo\v 5 yenrs of 

ogc, parolysls of one lo\vcr limb is most common (Aisen and Selzer, 1998. King. 

2008). ln odults, qundriplegla is more commonly seen, ,\hilc an some cases, respiratory 

muscles ore olfcctcd, thus ncccss1taling the use of on onificial respirator Depending on 

the site of pnrulysis, parolytic poliomyelitis is clo.ss1ficd os spinal, bulbar, or 

bulbospinol (\Vood ct al. 2005). 

i) Spinal polio: This results from "iml in"a.sioo of the moror neurons of the anicnor

horn cells or the ventral groy matter in the spinal column. It causes inOomm:111on of the

nerve cells and consequent domoge or destruction of the motor neuron ganglia.

\Vnllcrion degeneration of the affected spinnl neurons ensues. leading 10 p;unlysis or

pnrcsis of muscles suppbed by them (Cooo and Alexander, 2002). It 1s the most

comn1on fom1, nnd during 1969-1979 epidemics. it accounted for 7�• of paral)IIC

coses, characterized by o.symmclric paralysis that mosr oflen invol\eS the lower limbs.

ii) Oulb:ir polio: This occurs \\'hen poliovirus invndes and destroys ncl'\cs \vithin the

bulbru' region of the bruin stem (Atkinson ct al, 2007) lending to \VCokness of muscles

innervated by cranial nerves. Critical nerves aJTcctcd arc the glo�opharyngeal ncl'\e 

the vagus nerve, the accessory neNc, the trigcminal nerve and the facial nCl'\c 

(Silverstein et ol, 2001). It accounted for 2% of coses during the 1969-1979 polio 

epidemics. Son1etimcs, the virus affects the brain stem. \\ith resultant denth (\Vood.

2004), 

iii) Uulhospinnl polio: This is o combinntion of bulbnr and spinal paml)sis. also c:ull'd

respiratory polio (Atkinson ct nl, 2007). h affects the upper pan of the Cl!r. ical �pll\3.I 

cord (CJ through C5). PMllysis of the dinphgrnm occurs due 10 nffccl3tion of the 

phrenlc nerve. It con nlso lend 10 poml)'Sis of the limbs o.nd n1ay affect :,\\-.llo\\lng ooJ 

hcort functions (l-loyl ct nl., 2005). h nccountcd for 19,o of case$ during 1969.10�9 

epidemics (\Vood, 200<1). 111c dcoth-10-cnsc rotio for pnml) tic polio is general!) ;!•.,..

5% among children nnd up to l 5o/r30% for adults (dcpcndms on age) h increa..,;c:. to 

2So/o-75% \Yith bulbnr lnvolvcn1cnt. 
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Facto� that increase the risk of  polio infection or affect the severity of the disease 

include: immune deficiency, malnutrition, intramuscular injections, pregnancy, old 

ogc, localized troumo, such ns o recent tonsillccton1y, tooth cxtroction, or 111oculations, 

and unusual physical cxcnion during the n1inor illness (I lo,vnrd, 2005; Springhousc, 

2005). 

2.1.5. Prc,•cntlon of polio infcclion 

There is no cure for polio; ho,vcvcr, the infection is preventable (King, 2008). 

The attempt to eradicate the disease represents one of the great medical success stories 

of modem times, follo\\ing the introduction of polio vaccines in the I 950s. The hvo 

types of polio vaccines in use are: 

a) lnjecrnble polio vaccine (rPV): This ,vas the first successful vaccine agninst polio.

It \\"llS developed in the United Stoles of America in 1954 by Dr Jonas Salk (King, 

2008). 111c viruses nrc gro1vn in a type of 1nonkey kidney tissue culture (Vero cell line) 

and inactivated 1vith formaldehyde. It contains 2-phenoxyethanol os a preservative, and 

trace amounts of neomycin, streptomycin, and polymyxin B. It is an injectable vaccine, 

supplied in n single-dose prefilled syringe and ndministered by citJ1cr subcutaneous or 

intramuscular injection, hence, requires the service of trojned ntedical personnel 

IPV produces antibodies in the blood 11•hich halt the circulation of  poliovirus to the 

nervous sys1e1n, thereby conferring a high degree of immunity on individuals. The 

only significont side elTect of IPV is very rare reaction occurring in persons 1\'hO arc 

allergic to the ontibiotics used in the vaccine-production. Once separated from the 

formaldehyde, the treated virus cnn no longer produce serious infection, but retnins 

enough of its molecular character to stin1ulnte the immune sys1en1 to recognize and 

neu1.111lize the virus. thus building future immunity against the virus. Various forms of 

this inactivated polio vaccine, admmistcrcd by injection, have been used since the mid-

1950s (Aisen and Selzer, 1998; \Vood, 2004; King, 2008). 

b) 0ml polio vuccine (OrV): Trivalent OPV contains live attenuated strnins of all

three serotypcs of polio virus in n I 0: I :3 ratio. The vaccine viruses arc gro\\11 in 

monkey kidney tissue culture (Vero cell line). The vaccine contains trace amounts of 

ncon1ycin and streptomycin, but docs not contain n preservative and it is usually 

supplied as o single 0.5-mL dose in n plastic dispenser, It has gained \\idcr use, almost 
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entirely replacing the injected form bt:cause of the ease of administration, pruticulnrl} 

in remote areas ,vhich may lock trained medicnl personnel. Using live polio,•irus in the 

oml polio vaccine ho,,·cvcr, could pose o risk, since there is o chance that o dosage 

may contain improperly ,veakcncd virus ,vhich is capable of causing o paralytic 

infection (\Vood, 2004). 

The mechanism of Vaccine Associated Poro.l)rtic Polio (YAPP) is believed to be a 

mutation, or reversion, of the vaccine virus to o more ncurotropic form. Reversion is 

believed lo occur in oln1ost oil vaccine recipients, but it only rarely results in pnralytic 

disease. 111c paralysis that results is identical to that caused by ,vild virus, and may be 

permanent. inactivated poliovirus vnecine docs not contain live virus, hence, cannot 

cause Vaccine Associated Poro.lytic Polio (CDC, 2005). Infection or vaccination \\ ith 

one serotypc of poliovirus docs nol confer immunity against the other scrotypes and 

full in1munily requires exposure 10 each serotype (Ke,v et al, 2005), 

2.1.6. Polio crndication stl"ntcgy 

Global polio erndicntion represents one of the lnrgcst and most significant public 

health eITorts under ,,11y (Ibon1pson, 2007). The internotional eomrnunity founded the 

Global Polio Erndieation Initiative (OPEi) in 1988. Several ,veil kno,vn organizations, 

including Rotnry International, collaborated to spend billions of dollnrs on the 

eradication clTort and polio vaccination. The GPEJ's Independent �lonitoring Board 

considers Nigeria and Pakistan lo be tJ1c greatest challenges for eradicating polio 

(\\1110 2014 f'nctshect). 

The \\11-10 recommends the follo,,'ll!g strategies for tJ1e eradication of polio· 

a) Attaining high routine coverage (01 least 80%) ,vith at least 3 doses of Oral Polio

Vaccine (OPV), 

b) Providing Oral Polio Vaccine (OPV) 10 children O - 59 months during Notional

lmmunizntion Days {NIDS), 

c) Implementing Acute Flaccid Paralysis (Af'P) Suf\•eillonec,

d) Conducting mop-up immunizntion ,vhcn polio is reduced to focol transmission

.. 
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2. I .7 Polio diagnosis :ind treatment

Paralytic poliomyelitis may be clinically suspected in individuals e.xperiencing acute 

onset of flaccid pnrolysi_s in one or more limbs \\�lh decreased or absent tendon 

reflexes in the affected limbs, \\•hich cannot be attributed to another apparent cause, 

nnd ,vithout sensory or cognitive loss (CDC, 1997, Atkinson et al, 2007). A labomtol) 

diagnosis is usually made by isolating the viru.s from on infected person using throat 

culrurcs, stool or CSF snmplcs. Blood tests \Yhich indicate the presence of  antibodies 

specific for the virus \viii also confirm a poliovirus infection (Atkinson et al, 2007). 

Once on individuo.J is infected by the poliovirus, no drug or other medical treatment 

can halt its destructive potenlinls in the body. Ho\vcvcr, several medical trcntmcnts can 

lessen the severity of the disease. lVlild cases of polio do not require specific treatment. 

For the more serious cases of paralytic polio, rest, in some cases, minin1ize the severity 

of paralysis (Ho,vnrd, 2005). Initial trentn1e111 \viii consist of immediate hospitalization 

nnd strict bed rest. Antispasmodic drugs ore beneficial for po1ien1s ,vho suffer 

involuntary muscle contrnctions resulting from ncurol don1ngc (King, 2008). If 

respiratory difficulty occurs, o ventilator ,viii be required (Neumann, 2004). 

Once the high fever and other syn1p1on1s of polio's rnost se,,ere stage hove passed, 

patients \\•ho ore disabled by paralysis receive physioll,ernpy. Physiotherapy is aimed 

ot preventing joint stiffness and contrnctures, minimizing atrophy, and building muscle 

strength. Patients may also learn the use of braces, crutches, and other assistivc 

devices ,vhich provide additional support and aid mobility (\Vood, 2004; Atkinson et 

al, 2007; King, 2008). 

2.1.8. Prognosis 

Patients ,villl abortive polio infections recover completely. Ln those that de,elop only 

aseptic rncningitis, Ilic syrnptoms can persist for l\vo to ten days, follo\\'Cd by complete 

n:covery (Neurnann, 2004). In cases of spinal polio, if Ille affected nerve cells arc 

completely destroyed, paralysis \viii be permanent; cells lllnt nrc not destroyed but lose 

function lcmpomrily mny recover \villlin four to si'( \vccks an.:r onset (Neumann, 

2004). I lalf the patients ,villi spinnl polio recover fully, one quarter ore left ,vith scvcrc 

diSllbility (Cucurrullo, 2004). TI,e degree of both ncute pnrnlysis and residua.I paralysis 

is likely to be proportionnl 10 the degree of immunity (�fueller el al., 2005) Spinal 

polio is rarely fatnl (Silverstein cl ol., 2001), but bulbnr polio oflen causes death if 
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respirntory support is  not provided (I loyt cl nl .• 2005), with support, us mortality rate 

ranges from 2S to 75%, depending on the age of the patient (Neun1nnn, 200�; Atkinson 

Cl al., 2007). 

2.2 SECONDA1tY CO�IPLICATJO'NS OF POLIO 

Muscle pnrcsis and paralysis associated ,,�th polio can result in skeletal deformities. 

joint stiffness, contmctures, limb-length discrepancy and moven1cnt disability. 

Osteoporosis and increased likelihood of bone rrac1ures may occur. Extended use or 

braces or ,vheelchairs may cause compression ncuropathy, ns ,veil as a loss or  proper 

function of the lo,,·cr limb veins (vosopnrcsis) due 10 pooling of blood in the pamlyscd 

ex1rc1nitics (l loyl ct al., 2005). Complications fron1 prolonged i1nmobilil) in,olving 

the lungs, kidneys and henrt include pulmonary oedema, aspiration pneumonia, urinary 

tract inrections, kidney stones, paralytic ileus, myocarditis nod cor pulmonale (Hoyt et 

al., 2005). Some years after acute polio infection, about 25 to 80% or polio survivors 

may experience Post Polio Syndrome ofter neurological ond runctional stability 

{llols1cad and Ga,,'llc, 1993; Kjng, 2008). In \Vcstem countries ,,•here the large 

epidemics dote bnck to the I 940s and I 950s, n1ony polio survivors are no,v 

experiencing progressive complaints related to Post Polio S)'lldromc (Koopman et al, 

2010). 

2.2.1. Post Polio Syndron,c 

I listorically, polio hos been divided into three fili.rly distinct slDges: acute illness. 

period of recovery, and stable disability. By the mid-1980s, ho\\'cvcr, clinicians and 

rcscnrchcrs began to realize there ,vas a distinct rourth s1agc chnrac1eri1.cd by the onset 

of new symptoms related to the original polio auack. This stage hos been described by 

various terms, including the late effects or polio, post-polio sequeloe, post-polio 

progressive musculnr otrophy, post-polio rnuscle dysfunction, and, common I). post· 

polio syndrome (Halstead, 2004). The development of  post-polio S) ndrorne questions 

tl1c concept of polio as o static disease. It poses a challenge not only to henlth 

profession, but also 10 policy mnkcrs rnsked ,vith providing the ncccssQJ') henltl1 core 

me:isures and approprio1e resources (B0UZ11 el ol, 2005). The cvnluntion of post-Polio 

individuals \vilh ne,v health problems presents a challenge because of the general 

noture of many of the symptoms and the absence of speciol diagnostic tests. fhrs 
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challenge is further complicated by tho continuing uncertainty of the underlying enusc 

and the lack of any mcdicotion or treatment thot might result in a cure (llalstcad, 

2004). The reported incidence is bet\veen 25% and 80% and it occun. thirty to fort) 

years nfter the acute polio infection (Halstead nod On,vne, 1993; King, 2008). Its 

origins nro multi-foctorinl and can be associated ,vith under-exertion, over-exertion. 

inactivity due to inter-current illness or injury, hypo-oxygenation, sleep apnca, 

deconditioning, and the failure of sprouted, compensatory lnrgc motor units (011cn. 

I 991; Birk, 2003; Lin nnd Lim, 2005). Ne1v ,venk.ness. unoccuston1ed fnugue (both 

generalized and muscular), poor endurance, pain, reduced n1obility, increased 

breathing difficult)•, intolerance to cold, and sleep disturbance in various degrees nnd 

expressions mnke up the syndrome (01\'en, I 991; Halstead, 2004; Koopman et nl, 

20 I 0). Pain from joint degeneration and increasing skeletal defonnities such as 

scoliosis ore nlso common (Atkinson, 2007). 

2.2.1.1. Dingnosis of Post Polio Syndrome (PPS) 

Post-polio syndrome is n diagnosis of exclusion that is based on o thorough hiSlOf)' and 

physical examination (Halstead, 2004). It may be diagnosed in n patient if the 

follo11�ng ore found (Neumnnn, 2004; King, 2008): 

i) Evidence of  prior pnrolytic polio: via EtvlG, an appropriate history, or chnraeteristic

residual atrophy. 

ii) Period of apparent stability before any ne,v symptoms. e,v symptoms may often

be seen ofter on illness or injury. 

iii) Exclusion of other conditions (especially ,notor neuron diseases and overuse

syndromes). 

2.2.1.2. Clinicnl Symptoms or Post-polio Syndrome (PPS) 

A stntisticnl summary of the clinical characteristics of several series of PPS patients is 

ns follo\VS (King, 2008): 

I). Fnligue, Pain, 1111d \Vcnkncss: Fatigue (89%); pain in 1nuscle or joint (86°4): nc1\' 

,vcakness (83%) in previously symptomatic (69%) or OS)mptomntie (501!,o) 1nusclcs are 

almost ohwys present. After the third decode, nll healthy individuals lose both 

numbers of motor units and o degree of n1uscle strength as a port of the nomlal aging 

process. This \Viii nlso occur for PPS patients, but they ha, c o greater loss of both 
.,., 
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strength ond motor units (Orin1by ct nl, 1989), and the clinicol consequences mny be 

greater than in healthy humans because more muscle fibers are dcnervnted ,vi1hin one 

enlarged motor unit (Stalberg and Grimby, 1995, Banels and Omurn, 2005). The 

normal ageing process probably contributes to the loss of an1scle strength, but docs 1101

explain nil of the deterioration. In previously polio-alTectcd muscles, Type I fibers 

dominnlc, and there is decreased capillary densi1y nnd reduced oxida1ive capacit)' 

(Borg nnd Henriksson, 1991; Grimby ct nJ., 1989, Atkinson, 2007). 

2). Ne,v Atrophy: About 28% bnve nc,v atrophy. This equates to Post Polio �lusculnr 

Atrophy (PPMA). 

3). Acth•ities of dolly living difficullics: About 78% of PPS patients have functional 

loss. \Volking (64%); Climbing Stoirs (61%); Dressing (17%) (King, 2008). 

Additional presen1ing problems include: 

J. Pulntonnry dysfunction:

Adults normally experience n slo,v decline in brea1hing copaci1y, but for polio

survivors, the decline occurs 1,vice ns fast (1.8% versus 1% per year) (Bach and Alba. 

2001). Patients ,vi1h PPS n1ay sufTer fron, ,ve.ikness of the respiratory muscles ,vhich 

mny occnsionnJly cnuse symptonu of dyspnoea on exertion and even at rest, poor 

clcorancc of respiratory secretions which increase the risk of pneumonia, and 

elevations in the resting anerial carbon (TV) oxide (CO2) level (King 2008). NocrumnJ 

hypoxen1ia nnd hypercorbia may lead to ,vorsening of daytime function of the 

respirn1ory muscles (King, 2008). 

2. Sleep Disorders:

Pntients ,vith PPS hove a high incidence of sleep dis1urbances ,vith poor sleep quality

and frequent n,vakenings ,vhich may be due to several fnc1ors such ns nocturnal

hypoxemia and hypercnrbin (Halstead and Gn\\'llC, 1993; Harrison nnd Stui!Tbcrgcn.

200 I; King, 2008).

3. Oyspl111gi11:

Ninny PPS patients report difficulty \\,jth eating or s,vnJto,ving, though lhi.s occurs

more commonly in those \Vilh bulbar polio (Hnlstend nnd Go\',nC, 1993; King. 2008) 

4. Cold intolerance:

Limbs may be cold and cold exposure produces '"cakncss. This is thought 10 be due to

intcrmcdlolotcrul colun1n involvcn1cnt resulting in vosoparcs1s, venous pooling. i.llld

excessive hent loss. 29% of PPS patients hove Lhis complaint (King. 2008) . 
.... 
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5. Degenerative arthritis:

A joint that is biomcchanically disodvantngcd may develop degenern1ive nrthritis 

(King, 2008). 

6. Social and psychological problems:

Long term disabili1y and denial may result in social D.lld psychologicol problems 

(Hnls1ead nnd Ga\vne, 1993; Bienik and Kennedy, 2002; !Gng, 2008). 

2.2.1.3. �lanngcmcnt of post-polio syndrome 

Measures to prevent or cure Post-Polio syndrome hove not been found. Ho\\C\ er, 

srudies indicate that standard healthy lifestyle prncticcs, namely: a healthy dietary 

consumption, regular, \\'ell-controlled exercise regimen, and regular medical 

examination are beneficial 10 the health of polio survivors ,vith PPS 

(I lcolthNc,vsFlosh, 2002). 

2.3. AGING AND ITS HEALTH ll\lPLICATIONS ON POLIO SURVIVORS 

Aging ,vith n pennnnent disability is a challenge for polio survivors (I larrison and 

Stuifbcrgen, 2006) D.lld Cnmpbcll ( I 998) opined thal nowhere nre tl1e changing 

dc1nogrnphics of disability n1orc evident tltnn for persons aging ,,ith the long-term 

eITects of polio. TI1e health needs of polio survivors increase as tlley oge because they 

often hove other disabilities due 10 natural aging and lifestyle (Bartels nnd Omura. 

2005). \Vhile genetics, environment and behaviour contribute 10 significant variations 

in individunl patterns of aging (Field and Jeue, 2007); in polio, the patho-physiology of 

aging is consis1c:nt ,vith neuronnl loss nnd dcnervation lying at the heart of the 

developing disorder (Bartels and Omura, 2005). Aging nod lifcstyle-rclnted health 

cha.llenges create a problem of premature or accelerated aging for polio l>Uf\•i,ors 

(Ringarct nnd \Vnucrs, 2005) and as it is applicable 10 other persons ,, ho have acquired 

n disability early in life. age-rclolcd illnesses occur nt younger ages for them because 

they often have reduced reserve capacity in one or more organ systems (Kailcs, 2008). 

Thus, as persons ,vilh dis.1bili1y begin to reach age 50, many shO\\' Ille kind of 

functional changes thnt \\'Ould not be expected until age 70-75 in people "ithout 

disabilities (Knilcs, 2008). 
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The interaction bchvccn the nolurul aging process and disability creates a demanding 

physicnl environment for polio survivors ns they age, nnd UISks 1J1ot could be 

accomplished in younger adulthood become major barriers in middle and Inter 

odulthood (Rimmer, 2005). Participation in regular physical activity ho\l.rever, hos been 

found 10 elicit a number of favourable responses 1h01 contribute to healthy aging, and 

also reduce a number of functional declines associated ,vith aging (ACSlvl, I 998; 

Booth ct al, 2000, \VHO, 2014 factsheel). Field and Jelle (2007) opined that public 

health and clinicoJ inlcrvcnlions can help prevent the onset of illness or injury and 

associated physical or mental impairments, as ,vcll as minimize the development of 

atypical or premature aging omong young adults ,vith disabilities. Although no nmount 

of physicol activity can slop the aging process. a n1oderate amount of rcguh1r e"<crcise

can minin1izc the physiological effects of an othen\1se sedentary lifestyle and increase 

active life expectancy by limiting the development and progression of chronic disease 

Md disabling conditions (Chodzko-Zajko et al., 2009). 

2.-4. PIIYSICAL INAC1'1VITY J-\.ND ITS AEALTA �IPLICATIONS ON 

POLIO SURVIVORS 

The combination of the heallh risks nssociotcd ,vith physical inactivity and obcsny 

presents o serious health concern among people ,,ith disobilitics (Rimmer and 

Ro,vland, 2008). \Vorrns (2006) noted that people ,vith disabilities report more 

inactivity thon docs the gcncroJ populotion and participation in regulnr moderate ond 

vigorous physical activity is also lo,vcr omong them (Heath Md Fentem. 1997; 

Rimmer et al, 200 I; Rimmer and Ro,vland, 2008). Globally, people ,vith disab1h11cs 

nrc not meeting the bnsie reeo1nn1endations for physical oeth•h) (Ooslough .wd 

Andrcsscn, 2006). This 1s particulorly important because physical oetivity is �elicinl 

for people \vith or \Yithout disability and ii has been sho\\11 10 improve qualit) of life 

nnd reduce functional impairment nnd sccondllI}' health conditions among people \\ith 

disabilities (Hogon et nl, 2000; \Valdrop and Stem, 2000; Tudor-Locke and �1)1:rs, 

200 I). Polio survivors in particular are less able 10 lead nn active lifestyle nnd are 

therefore n1orc prone to certain types of comorbidity (Polio Australia, 2012). A tug.her 

level of comorb1dlty has been sho,vn 10 be ossociotcd \\ith n lo,vcr le, el of physical 

functioning nnd a faster decline in physical funct1(ln1ng 1n polio \Urvl\·ors. Comp.ired 

v,ith the non-polio-alfc<:ted populauon, polio swv,vors ha,e mo� disease of the henn 
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and blood vessels, such ns henrt attncks, hypertension and cardiac arrhythmins (Polio 

Australia, 2012). 

Physical inactivity ranks fourth on lhe \Vorld HeallJ1 Organiu11ion's list of causes of 

dcnth (\VJ-10, 2014 Factsheet). \Vbile quantitative estimates indicate that sedentary 

living is responsible for about one-third of dcoths due to coronary henrt disease, colon 

cancer, and Type 2 diabetes (lhree diseases for ,vhich physical inactivity 1s an 

established primary causal foctor) (Boolh et al, 2000), participation in a regulor 

exercise programme hns been reported to elicit o number of favourable responses that 

contribute to healthy aging and ,vcll being (ACSM, 1998: Booth ct ol, 2000). Effons to 

promote physicnl activity among older adults ,vith existing mobility disability could 

help prevent n large burden of secondary illness (Rosenberg et al, 2011). 

2.5. SECONDARY UEAL Tll CONDITIONS ANO CO�lORBLDITLES A.1\IONG 

POLIO SURVIVORS 

Despite the enormous reduction in the number of acute polio coses globally (Ho,\"'Old, 

2005), polio is still n relevant problem chiefly because of the secondary health 

conditions nnd comorbiditics \\•hich its survivors ore readily susceptible to. Secondary 

conditions USlllllly, arc health concerns that ore not o direct result of n pnma.ry 

disability or health condition. but arc acquired 01 a Inter time due to lifestyle changes 

nssociated ,,rith the primary disnbility or health condition (e.g., ,,eight gain, pressure 

sores, pain, fatigue, depression, etc.). Co-morbidities on the other hand, ore health 

conditions lhnt develop independently of n primary hcnlth condition (Field nnd Jcuc. 

2007). People ,vith disobilitics generally, ore reported to hn,'c 3 to 4 times the number 

of secondary health problems, com pored to their agc-mntchcd pee� "'ilhout disabihttes 

(Rlngaret and Wnuers, 2005). This is a11ribu1cd 10 their reduced mobihty, their 

potenllally narro,ver margin of health, nod the barriers they face tn nuunl31rung their 

health (Rimmer, 2005; Tersteeg, 2011). Inaccessible exercise cquipn1cnt and other 

disability-related barriers discourage persons \\;th phy�icnl disab11itie, fron, engagtng 

in hcalth-promoting behaviours (Rimmer, 2005; Smcl12er, :?013), thcrcb), 

susceptibility to secondary health conditions is high among them (KlMc cl al 2004). 
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lo nn • 1\ging \',ith Disnbilily' study, polio sur\/ivors reported n tow I of 9 secondary 

hcnhh conditions (hypertension, scoliosis, high cholesterol, obesity, deprc!.s1on, 

respiratory disorders, henrt disense, osteoporosis ond diabetes), approximately SO years 

nfler the acute onset of polio (Crunpbcll, 1998). Studies hove rcponed a high 

prcvolcncc of cardiovascular, pulmonary, endocrine ond meuibollc diseases and 

discuses of the locomotive apparatus among polio survivors [Gownc ct ol (2003); 

Nielsen ct al (2004); Mohrunmnd et al (2009); Kang and Lin (2011)) A range of 

depressive symptoms hove also been identified among them (Bicnik and Kenned}, 

2002). l larrison and Stuifibergcn (200 I) noted fatigue, sleep problems, temperature 

sensitivity ond chronic pain as the rnost commonly reported secondary health 

conditions of polio sur\/ivors, ,vhcreos, in the study of Field and Jette ( 2007). 

conditions noted to occur nt frequencies greater than 50% '"ere hypertension. 

depression, scoliosis, and related back conditions. Secondar) conditions anJ 

comorbidities ore ,vell above the notionol rote in persons living ,vith the effects of  

polio (1 lnrrison and Stui fibergen, 200 I), 

2.S. l. I lypcrtcn.sion nmong polio sun<ivors

Kang ood Lin (2011) in their study reported o signifiClllltl)' higher prevalence of

hypertension among pntienLS ,vit11 paralytic poliomyelitis. Hypertension is an

increasingly important medical and public health issue. Undiagnosed, untre:1ted, and

uncontrolled hypertension clearly places a substantial strain on the health cnre deh,�ry

system (Cbobnnian, 2003). The \Vorld Health Orgnniz.ntion reports that sub-optimal

blood pressure (> 11 S m1nHg SOP) is responsible for 62% of ccrebro, :isculor �

and 49% of lschcmic llcnrt Disease (1110), ,vilh liulc variation b) sc,. In tldd1uon.

sub-optimol blood pressure 1s the nun1bcr one ntlributnblc nsk factor f<1r death

throughout the \\'orld. lligh blood pressure, tobacco use, lugh blood glucose. ph\'-t�

innctivity, and obesity (in that order) cxploin JS�o of totol globol deaths l \\ 110, 2009).

The rclotlon,hip bct,vccn blood pressure and risk of crudio,·n.sculor diSt'.'3.'IC c, en� i

continuous, consistent, nnd independent of other risk lhctoN (Chobanian, 2001)

Lifestyle mod1ficn1ions nrc ndvocoted for the prcven11011, 1rea1n,cn1, nnd con1n,1 of

hypertension, ,vilh exercise being on ln1csml cornponcnt (llng�l)t ct al, 2000.

Pe!ICntcllo et nl, 2004). l!xcrciso rmarn111rncs lhnt rnnuuil) in,,,hc cnJurunc"·
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nctivities prevent the development of hypertension and lo,,er blood pressure in adults 

,vith normn1 blood pressure nnd those ,vith hypertension {Pescatello et al, 2004 ). 

2.5.1. t. Classification or h)'f)Crlension 

Various medical societies and orgnnizations have attempted to categorize hypertension 

based on the systolic nnd diastolic blood pressure vnlues. The Joint National 

Cornn,iucc on Prevention, Detection, Evnluotion, end Treatment of High Blood 

Pressure elnssified blood pressure vnlues as follo,vs: 

BLOOD PRESSUR.E SYSTOLIC DP DIASTOLIC BP

CLASSIFICATION (n1mHg) (mml-lg) 

Nonnnl <120 and <80 

Pre-hypertension 120-139 or 80-89 

Stage I Hypertension 140-159 or 90-99 

Stage2 Hypertension �160 or�IOO 

(Chobnninn, 2003 ). 

The British Hypertension Society Classification blood pressure values (BHS-IV) 

include: 

CLASSIFICATION 

Hypotension 

Optimal BP 

Normnl BP

l ligh-nonnoJ DP 

Grade I hypertension (mild) 

Grade 2 hypertension (moderate) 

Gr!lde 3 hypertension (severe) 

lsolotcd systolic hypertension 

(Grade I) 

Isolated systolic hypertension 

(Orode 2) 

SYSTOLIC 

(mmHg) 

<90 

90-119

120-129

130-139

140-159

160-179

>l-180

140,,,159 

>/ 160

l'> 

BP DIASTOLIC BP 

(mmHg) 

<60 

60-79

80-84

85-89

90-99

100-109

'>1=110 

<90 

<90 
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This classificotion equotes thnt of the European Society of Hypertension (ESI n nnd of 

the World Health Organization (\Vl 10). 

2.5.2. Obesity nnd ovcnvcight among polio survivors 

Obesity is becoming o serious problem in physicolly-chnllenged individuals (Liou ct 

ol, 2005, Rimmer et al.. 2010). People ,vith disabilities hove generally reported more 

problems ,vith ,veight control (Rimmer, 1999; Nosek, 2000; Putnnm ct oJ, 2003: 

Rimmer ct al, 2011). \Veil ct al (2002) and Rimmer et al (2007) found that people ,,ith 

physical disobilitics hove a higher prcvnlcnce of obesity than the general population. 

Epidemiologic studies have sho,vn that people ,,1th physical disabilities have o 1.2- to 

3.9-fold increase in obesity prevolence (Liou et al., 2005). The mechanisms by ,vhich 

obesity occurs in people ,vith physical disabilities is not clear, but patho-physiological 

changes of body composition nnd energy melllbolism, physicaJ inactivity, and muscle 

atrophy nil favour the development of obesity (Liou ct ol., 2005). Chnng et oJ (2011) in 

their study reported o higher prevalence of obesity and o significant increase in toLD.I 

and regional fat mass among polio survivors, ,vhilc Tersteeg ct nl (2011) attributed 

excess ,vcight wtd physical inactivity to o lo,,·er level of functioning in polio survivors 

Some studies reported children nnd adults ,vith mobility limitat.ions and intcllectuaJ or 

learning disabilities to be nt greatest risk for obesity (Bnndini ct ol. 2005: Elis ct ol. 

2006 and Chen et al, 20 I 0). 

The \Vorld Health Organiz.ntion report rated oven,·eight and obesity os the fifth leading 

cause of global moruility (\VHO Foctsheet, 20 I J) and obesity is considered a co­

morbidity of some of the most prevalent diseases of n1odcm socict) (Flegal ct o.1, 2007; 

Guh ct al, 2009; Babnlolo. 2011 ). TI1c number of co-morbidities displayed by on 

individual is said to rise ,vith increasing body '"eight (�1ust, 1999. 1 lirsch 200 I). thus. 

obese people hove o higher prevalence of discnscs such as hypertension, osteoorthnus, 

and gallbladder disease (Flegal ct nl, 2007). Although obesit) affects 1ndhidllllls of all 

ages, gender, wtd racial/ethnic groups, people \\ilh disabilities appear to be nt the 

highest end of the risk curve (Liou ct nl, 2005; Rimmer ct nl . 2010) The 

consequences of obesity may cause greater hann to people \\ith d1snbilitic, b«:iu e of 

n lower thn:shold of health assoeinted \\ith various second3r) eondittons and the 

difficulty in occcssing henhh promotion programmes ,n their home or community 
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(Liou ct nl., 2005; Riinmcr ct nl., 2010). Accordjng to Booth et al (2000), one of the 

best public health opproaches ,vould be to conccntrotc on measures thnt prevent 

obesity. \\lhile obesity and nltercd body composition nre highly related to an increase 

in the prevalence of metabolic syndrome and cnrdiovnsculnr diseases (Grundy, 2002; 

Flegal et al, 2007; Guh et al, 2009), ,veight loss of as Ii Ille as IO lbs (4.5 kg) reduces 

blood pressure and/or prevents hypertension in a large proportion of  ovcnvcight 

persons ( Report of The Trials of Hypertension Prevention Collaborative Research 

Group, 1997; He cl nl, 2000). 

2.5.2. I. Clnssificution of obesity 

Obesity can be classified in several \\'llys. These include lhe body mass index (8�11) 

intervals and related aggregate risk of  mortality, the anatomic phenotypes, or by using 

the etiologic criteria (Aronne, 2002). Ovenvcight nod obesity are defined as a 8�11 

greater than or equal 10 25 and 30 kg/m2 respectively (\VHO Fnctsbeet, 2013). In terms 

of  body fat percentage, most researchers have used >25% in men, nod >30% in 

,vomen, as cut-points 10 define obesity (Okorodudu ct al, 20 I 0). 

The \Vorld Health Organization 8�11 classification is ns follo\\'S: 

131\'fl CLASSIFICATION 

< 18.5 

18.5-24.9 

25.0-29.9 

30.0-34.9 

35.0-39.9 

�40.0 

Undcnveight 

Nonna! \\'eight 

Ovenveight 

Class I obesity (moderate risk) 

Class II obcsit)' (high risk) 

Closs Ill obesity {very high 

risk) 

The most common anatomical charnctcri1.111ion of obesity refers to n pre,aleotl) 

visceral or a prevalently subcutaneous deposition of fat The ratio of \\1USI

circumference to rup circumference (\VllR) has served the purpose of  defirung the 

degree of  central (i.e. visceral) versus peripheral (1.c 11ubcu1nneous) obesity In the 

Un11ed States, a ,vals1 circumference of  > 102 en, 1n men and ">88 cm In \\Omen 

(Janssen ct al, 2002), or the \\'1lis1-hip rotto of>0.9 for men nnd >O 85 for \\Omen, ore 
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used to define central obesity (Yusuf et ol, 2004). In the Europcon Union, ,,'!list 

circumference of� 94 cm in men und � 80 cm in non-pregnant women ore used os cul 

offs for central obesity (fsigoso ct ol, 2008). A Jo,vcr cut off of 90 cm hos been 

recommended for South Asion and Chinese men, ,vhile a cut off of 85 cm has been 

recommended for Japanese men (f sigosa ct al, 2008). From on etiologic standpoint. 

obesity can be fundamentally classified as prin1ary or secondary obesity. 

2.5.J. Depression among polio survh•ors 

Depression is o feeling of  dejection. lack of hope, and absence of cheerfulness. It is a 

common symptom of foilurc to cope ,vith mental stress and o significant feature of 

chronic pain (Yeomanns, 2000). A diverse range of social. cuhurnl. cnvironmentoJ. 

educational, biological and psychological factors can impact on an individual's mcntnl 

health (Kitchener and Jortn, 2002). In tum, individuals can develop symptoms and 

behaviours that a.re citl1er distressing to themselves or others, \\1hich can interfere ,,ith 

their social functioning and capacity to negotiate daily life (Harrison nnd Stuifibergen, 

2006). Some theories nbout the causes of depression suggest that people "ho become 

depressed have hod too mnny negative life ex1>erienccs (like serious illness or the loss 

of II job) or too fc,v positive. plcnsuroble experiences (like re,,,uding relationships ,,ith 

otl1crs) (TI1ompson, 2002). 

Depression and anxiety are common among polio survivors, especially runong 

individuals ,,ith nc,v limitations (Parsons, 1989; Kemp ct al, 1997, Bicnik and 

Keooedy, 2002; I lnrrison and Stuiflbcrgcn, 2006). Anecdotal reports o.nd cosc histories 

describe powerful and lraumotic early polio experiences of mo.n} survivors. \\h1ch mt1y 

impact psychological ,veil-being (Kalpakjian and Roller. 2004). The onset of nc\\ 

disability from their discosc places them al risk. and close individual follo\\·UP b 

needed for those \vho arc distrought over ne,v symptoms or the loss of independence 

o.nd function (Bartels and On1urn. 2005). Depression itself is II disabling condiuon nnd 

in conjunction ,vith a physical disnbilit}, con cause excessive health, functional and 

frunlly problems (Tilompson, 2002). Contrary to popular belief though. depression 1� 

not o •n111urol" consequence of dlsnbllily or ogc Kemp el al ( 1997) found that an1ong 

persons oging ,vith polio, depression scores ,.,.ere higher onl) 1f 1nthv1duals had ,norc 

post-polio changes ond/or hod poor fnn1ily cohesion Banel!> nnd Omura (2005) found 
�c; 
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the incidence of depression among polio survivors to rnnge fron, 16% to 23% in 

several studies, using several different indices 10 study depression. Neurops} chologic 

evaluation of patients ,vith Post Polio Syndrome indicates that there ore some subtle 

changes in the cognitive and psychologic function nfler polio nnd thnt there may be 

some contributions from the symptoms of pain and fatigue nnd the physiology of the 

infection ,vith the poliovirus (Bartels ond Omura, 2005). Depression responds to some 

lifestyle therapies, such ns exercise, and 10 on array of medications oppropria1e for 

prescription by the primary care physician (AroMC, 2002). 

2.5.3. l. r.lcasurcmcnt of depression 

Many tools ore available for measuring depression or depressive symptoms. E."amples

include: 

I. Centre for Epidemio logical Studies Depression Scnle-LO hem Version (CES-D10):

A I 0-itcm screening questioMnire for depressive symptoms. It measures severity of 

depression but docs not diagnose iL II is a shortened version of 20-item CES-D 

(Ande-rsen et nl, 1994). 

2. Beck Depression Inventory (BO!): A 21-ilcm scale ,vhich measures presence nnd

severity of depression in psychiatric and normal populations (Beck et al., 1996) 

3. Patient Menlth Qucstionnnire-9 (PHQ-9): A diagnostic measure of the presence and

severity of depression. 

4 Brief Sympton, Inventory: Mensurcs levels of psychopathology. A shortened 

version of the Sy1np1om Checklist-90 (SCL-90-R) (Boulet and Boss, 1991). 

5. Medical Outcomes Study 36-item Short form l lenllhy Surve} (SF-36) �tentnl

Hc;ilth Index Subscale: Nleasures general mental health (psychologicn.1 distress and

,veil-being) (Ware and Shcrboume, 1992). 

6. General Henlth Questionnaire (GI IQ-28): lvtcasures symptoms of o.n,'(i�t) and

depression (Goldberg and \Villiams, 1988). 

7. McnUll Health Inventory (�IHI): t-lensurcs psychological di)trcSS (\'cit and \V:lrC.

1983). 

8. Self-control Questionnaire (SCQ): A40-item scale ,,•hich osscsses b.:Hcf:. ubout self-

control and cognitions related to depression (Fuchs and Rehm, 1977). etc. 
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2.5.3.1.1. D«k depression in,•cntory 

TI,c Oeck Depression loventor) has been utilized in many studies nnd hns hccn found 

to be n reliable screening approach that can be repeated al regular in1cn als 

(Ycomnnns, 2000). It is a 21-itcm self report queslloMaire. Subjects rote symptoms of 

depression experienced during the past n,o \\'eeks on a 4-point scale from O to l 

Scores arc summated, ranging from O to 63. A totol score of O to IO is n:gardcd as

nonnnl, 11 to 16 as mild depression, 17 to 20 indicates borderline depression, 21 to 30 

indicates moderolc depression. 31 to 40 indicates se,erc depre:.sion, nnd a score of 

o,er 40 indica1cs extreme depression (Beck ct al., 1961). 

2.6. PREVENTIVE C,\RE AND IIEALTU PR0l\10TION FOR POLIO 

SURVIVORS 

Until lately, people \Vith disabilities or chronic hcollh conditions ,,ere not considered 

suitable condido1cs for hc:ilth promotion efforts because the emphasis 1n public health 

\\'OS to prevent disability, disease, or infirmit}. Ho\,ever, the focus of public health is 

shifting fron, disability prevention to promotion of health (Rimmer, 1999: Syn1po�ium 

Proceedings of the Baylor College of �1cdicinc, 2003). De\'clop1ng inno\:tll\C 

strategics that promote health nmong people \\ith disabilities has no,v cn,crgcd as on 

in,portnnt public he:iltl1 priority (Rimmer and Braddock, 2002). Emphasizing hcalth 

promo1ion and disease pre\cntion has the potential of helping indi, 1duals ond 

commun111es live healthier and put less strain on the hc:iltl1 c.irc system (Nouonol 

Primruy Health Care Conference Steering Committee, 2004). 

People ,,ith d1sobihtics report fe,ver healthy days than the geneml popula11on and 

lo, ... er rares of bcnltll-pron,01ing behaviours (Rimmer, 2005: Smclt1cr, 2013). Thu,. 

one of tile major priorities in health promotion for people ,,·ith disabilities is to prevent 

secondary health conditions (Rimmer, 1999; Tc�tccg ct al., 2011 ). llcalth promotion 

programmes for this populotion mny help prevent or ameliorate second3r} hcoJth 

conditions or co-morbidities o.nd help improve tlleir ovc:roll quality of life (R1n1ntcr. 

1999; Stuiflbcrgcn, 2005). Hossounch-Ph1llips (2002) submitlcd lhnt the bull of efl'orts 

in prcveoth·e hcnlth care hove been tnrgctcd nt persons ,vi1hou1 di'lllbililles, and 

persons \vilh disabilities ho, c not recci\ed the prcvcnti\'C henllh care they need. 

Promoting physicnlly active llfcsl) lcs to enhance mob,lit) (even among 1hosc \\itll 
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disability) as a prcvcnth·c and con1rol strategy is imperative (Rosenberg ct ol. 2U 11)

Since people \vith disabilities, and particularly polio sun•ivors, risk secondill) 

disabling conditions, health promotion is espcci:dly importont for them, and factors 

that impede tJ1cir ability 10 live a healthy life merit particular ottcntion (Becker and 

Stu1fbcrgen, 2004). 

2.6.1. Excrci,c and hcolth promotion 

A '"ealth of scientific researches supports lhc voJue of exercise for heoJth promouon 

nrnong populations \\ilh or \\1lhout disabilities (O'Toole, 2002; Birk, 2003). Exercise 

moy be v1e,vcd os a prudent and , iablc ahemative or odjuocl to drugs in solving ccna1n 

heallh problems (Lemanski, 2004). Cnrnpbcll (1998) identtficd exercise lb port of the 

protective influences lhat ma) buffer the impact of aging on the heoJlh ond \\ell-being 

of polio sun hors. Regular exercise hos consistently been sh0\\11 10 lo\\cr 

cordiovosculor risk factors, reduce body- \\eight, increase high density lipids (HDL), 

IO\\'Cr triglycerides, lo,\'er blood pressure, and in lhosc ,vi1h diabctt:S or melllbolic 

syndrome, lo\\er blood sugar (O'Toolc, 2004). Multiple long-tenn prospective clinical 

studies os \\ell os obscrvotionol cohort studies have sh0\\11 lbot aerobic exercise 1n 

particular, protects ngo1nSt heart disease ond cordioc death (Lemanski. 2004, O'Toole, 

2004). E\en o n1odemtc ncrob1c exercise has been ossociated ,vith a signific:o.ntly lo\\er 

mortolit) rate lhnn innctivity (Lemanski, 2004). 

Besides the card10-pro1ective benefits of exercise, exercise also direct.I) or indirectl) 

helps cognitive pcrfonnnncc (Oregan nnd GuUiford, 2013) BlurncnthnJ (1999) noted 

lhot exercise hos bencficinl effects in specific areas of cognitive function thot ore 

rooted in the frontnl nnd prc-frontol regions of the brain nnd con be used as o s1nglJlar 

1reatmcnt for some :inxiety disorders Md for people suffering from body image 

problems. Depression and onxiel) ore the l\l,o most studied mentol health condi11ons m 

,,•hich exercise science moy ploy o role, nnd these l\vo mcntol disorders arc lrcquenll> 

amenable 10 exercise (Olumcnthal et ol., 2007; Carel.. ct ol, 2011). Cordio\'ascular 

tr:iining 1n porticulor pro, ides nn effccuve conditioning progmmme for 1hc 

monogcmcnt of both depression nnd nnxiety, nnd Babyol.. ct nl. (2000) opined that 

exercise is os cffccli\c as mcdicauons used to control dcprci.sion ond 1111,xicty 1n o good 

number or coses. Clin1col evidence 1ndico1cs 1h01 mnn) polio sun ivor:; cru1 enhance 
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their optimnl heohh, cordio-respirotory fitness, rnnge of motion, efficiency of  

movement nnd their capacity for activity by embarking on an individuali1ed, \\Cll­

controlled, regular, sub-mnximo.J exercise regimen (PostPolio llenhh, 2003; Birk ond 

Nieshoff, 2003). 

2.7. l'JalYSICAL FITNESS:

Physic31 fitness relotcs to the ability 10 perform phys1cnl oc1ivit). II is o ph}s1ologic 

state of \,ell-being that ollo\vs o.n indh iduol 10 meet the dernnnds of doil) Ii\ 1ng 

(hcalth-reloted physical fitness) or  that provides the basis for sport pcrformOJ1cc 

(performoncc-rcloted physical fitness), or both. (\Vorburton cl oJ, 2006). 

2.7.l. Components or physical fitnc s 

I) J le:allh-rel:ited con1poncnts of physical fitness: This involves the components of

physical fitness related 10 hco.lth status. They include cordiovnscular or  aerobic fitness. 

musculoskelctol fitness, body composition ond metabolism (Seton, 2008). 

i) C11rtllo\'11scul11r Fitncs : This is also referred to as cnrdiovascular cndurunce,

aerobic fitnc�s ond cardio-rcspirntory fitness. It relates 10 the obilll) of the 

cU"Culotory, respiratory, ond muscular sys1en1s to supply OX)gen during sustained 

ph)s1coJ oc11vi1y (\Vo_rburton ct ol, 2006; Lee ct al, 2010). It is usually e,:presscd 1n 

metabolic equivalents (METs) or mo.ximo.1 oxygen uptake (V02 010.x), \Vhich ore 

n1easured b) exercise tests (Lee ct al, 20 I 0). VOz-, test in die laboratory setting is 

considered 10 be the best mcosure or cord10-rcspirntory fitness (Seton. 2008). 

Cordio-rcspirntory fitness is o strong nnd independent predictor of nll-cnuse o.nd 

cardiovascular discose mortality. ho,,cvcr, its impononcc is  often o,·crlool..ed from o 

clinical perspective compo_red ,vith other risk factors such ns hypertension, d1obctcs, 

smol..1ng. or obesit) ( Chose ct al, 2009; Kodo.mo ct o.l, 2009; Lee et al, 20 I 0). C\ crnl 

biological mechanisms suggest thnt cordio-rcspirotory fitness impro,es insulin 

sensitivity, blood lipid prolilc, body composition, inOornmntion. o.nd blood pressure 

Thus, Lee cl oJ (20 I 0) advised thnt cordio-respirntory fitness of patients should be 

impro, cd upon through regular physical oc1ivity. 

ii) �lusculoskclerul fitness: nils includes 1nusculnr strength, nn1Sc11lnr endurance,

po\\Cr and Oexibility. 
,., 
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a) Strength; This is a hcalth-rcla1ed component of physical fitness 1ha1 rcln1es 10 lhc

ability of the muscle to exert force. For accurate assessment, it is nccessory 10 tcsl each 

major muscle group of the body. Loborntory ond field tests ore sio1ilar and in,·olve the 

osscssmen1 of one repetition ma.ximum (the ma.ximum omounl of rcs1s1ru1cc one can 

overcome :11 once). One Repetitive Ma.xin1um tests ore typically conducted on 

rcsistoncc machines. Strength con also be nssessed using dynnn1ome1ers trcnglh can 

be measured 1sometricnJly (static contracuons) or isotonicolly (dynamic contractions) 

(Seton, 2008). 

b) Muscular Endurance: This is a component of physical fitness that relates 10 tJ1e

muscle's ability to continue to ,vork \\ithout fatigue. For nccurnte assessment of 

muscular cnduroncc. it is necessary to test each mojor muscle group of the bod). 

Lnbomtory nnd field tests of muscular cndurnnce ore sin1ilor and ore based on the 

number of repetitions thnt can be performed by the specific muscle group being tested 

(exnmplc: repetitions of push-ups or obdon1inol curls). t.lusculnr endurance can also be 

mcnsured isometrically (stntic conlr.lctions) or isotonlcruly (dynon1ic conlnlctjons) 

(Seton, 2008). 

c:) Fle"<iliility: ·1 his is the heolth-rclotcd component of physical fitness that relates 10 

11,c range of motion avniloble at a joint Flexibility is specific 10 each Join1 of the bod). 

thus there is no general mcnsurement of OcX_ibility. rtex1bili1y is typicnJly measured in 

the laboratory using measurement devices such as a goniometer, nexomcter. and in tlle 

field, ,,ith tests \\'hich include the sit· nnd- reach and the zipper (Seton, 2008). 

iii) Out!) Con1posltion: This is a hcnlth-rclotcd component of physical fitness that

relates to 1he relative amounts of niusclc, fat, bone and other ,•itnJ parts of the body

(Seton, 2008). It is an nssessn,ent of the ratio of fnt in the bod) to the o, erall lc\'els of

lean body moss \\'hen t11c body fa1 riuss ratio 1s high, nn individunl is considered o, er­

\\'eight, or obese. This high fat contcn1 ratio is a sign of a higher propensuy to develop

coronary heart disease, diabetes, joint and boci... pains, artJtritis. and higher ri I,,. of

tendon-muscular nccidcnts and injuncs due to 1nncth II) (\Vnrbunon et ol, 2006; Guh et

al. 2009)

The health· rclntcd ph)'sicnl slJlls ench contributes too healthy quality of life Op1in1al 

fitness 1s rcOc:cted in a person's nblht) to cope ,,cit ,,1th dail) life, 4) ncti,el)' Iii 

individuals ,viii develop n rcsis1ancc to hypo-kinetic diseases such os obe,;it), heart 
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fo.ilurc ond diabetes, \\hich nre pbysicnl conditions nssocioted \\'ith inocti, it) and 

scdcntory lifestyles (Payne ond I Jann, 1998; Boolh et ol, 2000) 

2} Performance or Skill-related Physical Fitness: Skill-relotcd ph}Sie31 fitnc�

consists of those components of ph)sicol fitness that hove o relnt1onsh1p \\'llh cnhoncc:d 

perfonnnnce in spons ond motor skills. They include: coordination, speed, po\\er, 

agility, balance nnd reaction tin1c (Seton, 2008).

2.7.2. Asscssn1cn1 of body composilion 

Given that an excess of body fat is the defining \'orioblc of obesit), a proper diogno�is 

of obesity ,,·ould require the nsscssment of body fatness (Porigi, 20 I 0). TI1crc ore many 

methods used to determine lhc body fat. Hydrostatic ,,clglting. one of 1hc most 

accurate n1clhods of body fat calculation, involves ,veighing o person under \\'Iller. 

Other n1e1hods include lhe skinfold test, in ,vhjch a pinch of skin is precise I) measured 

to determine 1he thickness of the subeulOlleous fat layer (Jebb and \\/ells, 2005) nnd lhe 

bioclccuical impedance analysis ,vhich uses electrical resistance (NICE, 2006). Other 

body fa1 percentage mcasurcmcnl techniques used mainly for research include 

con1putcd 1omogroph)' (CT scan), mognc1ic resonance imaging ( IRI), and dual energ) 

X-ra) obsorption1ctry (DEXA). 11,ese 1echn1qucs provide very accurolc mcosurcn1en1s,

but their measurements con be difficuh 10 ob1run in the severely obese due 10 ,vcigh1

limits of n10s1 equipmcnl ond insufficient diameter of many CT or � fllJ scanners (Jebb

ond \Veils, 2005 ).

For pracucal reasons, lhc meQSurcmcnt of body ,,·eight has been odoplcd as 11 , al1d 

pro:<y for bod) mass and it is used 10 calculate the body mass index (BNII). "hich 1 s  

defined as ,ve1ght/he1gh12 (kg/m1
) (Porig,, 2010). AroMc (2002) opined that the initial 

step in cvnlualion of obesity is calculation of B1'.11. D�II correlates s1gnilicru11l) ,,,th 

body fal, morbidity, nnd monality ond it can be calculo1ed quickly and ea.sil> 

Funhcrmorc, recommendations for trca1mcn1 of obesity nre based on 0�11. A B�II of 

25 kg/m1 is the generally accepted threshold for identifying n potie111 01 higher ri!.k for

obcs1ty-rcloted diseases, most notobl) type 2diobctcs. h> pcncnsion. and cardio,·osculor 

disease (L)rzn1el,.1 et ol, 2001) 0�11 is a simple method for cstimnting body fot mass, 

and It is an accurate rcnection of bod} fol pcrcen1oge 1n the n1ojori1y of the adult 

populolion II is tl1c most ,vidcly used bod> fnt assessment method (Frenstc. 2008), 
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though, in n recent study, Chong et ol (2011) reported that cum:nt B\.11 formula undcr­

csti1nn1cs lhc total body fol moss percent of polio sur"i"ors, therefore, u popula11on­

spcc1fic B \II \\US proposed to address I.he pre, nlencc of  obc�1ly 1n po�1-poho ,;uni, ors 

(Chong ct ol, 2011). No populolion-spccific 8�1J formula has ho,,cvcr developed for 

the polio population till dote. 

In scholarly circles, the preferred obesit)' metric is the body fot percentage (BP/4) • the 

ratio of the to!Al ,,eight of person's fot to his or her body ,,eight, ond body mass index 

(B�fi) is , ic\\cd merely o.s o ,vny to opproximotc BF%. Levels 1n excess of Joe,. for 

,.,.omen ond 25% for men arc genernlly considered 10 indicate obesity (Okorodudu ct 

al, 2010). Accurate measurement of body fot pc:rcentogc is ho,,e,er much more 

difficult thnn mcnsurcmcnt of BMI. \Voist circumference I) another imporuint mca..un: 

of obesity risk. \Vaist circumference is measured 01 the le,el of the top of the nght ilix 

crest. The measurement is mode 01 normal respiration. A high-risk ,�-oi)I c,rcumfercnce 

is accepted to be 35 inches or grcllter for \\'Omen, and 40 inches or greater for men

(Okorodudu et al, 20 I 0). 

l.7.3. AssC$sn1cn1 or cardio-rcspiratof') fitness

Con:ho-rcspir.ttof) fitness C3Jl be meosured directly from expired gas on:ilys,s or 

csuJJWCd through ,-anous nu1ximal or subma.xim:il exercise tests (Ltt ct al 2010) 

Directly mc:uured cordio-respirutof) fitne)S 1s more pretl)C than other methods and 11

1s determined by on 1nd1,1dual's �,,mum aerobic po,,« (VO..-) 1 c the ma.\lmum 

amount of ox) gen thot can be transponed to and used b) the ,,orl.1ng muscles 

I lo"C\er, O\lo1ng to the complex11y of d1m:t DSSCSSment or V01-\ and ilS co,1. m.:w� 

health and fitnen profes,iOfUlls prefer to C' 1imo1e \:0 , ,,11hou1 m�.lSUl1nS O'\)&cn

consumption by estimating the heart rate or exerc1,c time to c,h.lusuon in \'Drious 

exercise tests (Wo.rbunon ct al, 2006; Lee ct al, 2010) 

2.7.3.1. \l111lm11I 1:1trch<' tr ts to ass�, c1nJh,-rc,(lln110� fitn�, 

t.1i.1 tJI c �l'\,;I h ,llng h3s a role 1n ...cssrnn11 of ma,anul ocmb1 �II) or 

luncuun:u \loon. �"llp.�11) 1 lo\\c\cr, bc�usc 1nd1 , 1dual WT fn.-qUc: th I utcJ b, 

ennl1opuln10n f), musculosl.clct I. nd ncurumu\<..oular 1mp.1hmcnb nnd "' nutl:111 1,

5uch ns c cr11on J) pooca. fo11�11c, \\nl.ncs and (\,'lln dunn their 11,11 of d; I 
--- -� -- -- -•i 
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liv1n�. nla.\i111al c,crci!IC testing is oflcn cuntroindic.11cd or or hnutcd vnluc (:'lioon:in 

nd Denn. 2000) 

2.7.J.2. Sub-m1t1im11I c,xcrclsc tests to 11.sscss cardlo-rcspiratory fitnc,s: Sul>­

ma.ximal exercise tests nre less difficult and more convenient in terms of ume, effort, 

and cost, yet they provide odequnte estimates of cnrdio-rcspirotory fitness (Lee et al, 

2010). They con be used to predict VOzma.'<, make diognoses and o.ssess functional 

limitations. assess the outcome of interventions such as exercise progmmmes and 

measure the effects of phnnnneologicnl agents (Questeod and Alqu1st. 199.i \Vurd et 

nl, I 995; Denn, 1996). The goal of tesung is to produce a sufficient lc1,el of exercise 

stress \\ithout physiologic or biomechnnical s1n1in (Noonon and Dean, 2000) 

McDSUtemcnts taken before, during (\,here applicable), end after sub-maximal exercise 

tests con yield volunble informntion rcgnrding on individual's exercise response 

(Noo� and Denn, 2000). These values con be compared acros� subsequent lest:. 

Companson of the responses to pre-test and post-test measurements is part1cul.ul)

useful for :issessing the effect of M inten-ention such as an exercise progrnmme In this 

case, a reduction in sub-maximal exercise responses such as the h� rote respiratol') 

rate, and blood pressure can be consistent ,vith impro, ed aerobic eonditiorung. 

mo,ement econom), or both. �101,ement economy refers to the ellic1enl u�e of en� 

dunng mo\ement (1.e. not e,cessive V01 for a given activity or ,,orl. rote) ('-oollAll

and Denn, 2000). 

The most popular chnicol exercise tests in order of 1ncren.s1na comple,1t> are SU1r 

climbing, a 6-�1,nutc \Vn!L I est, a �hunle-\\'III. test, detccuon ol e,erc1sc-- induced 

asthma. 11 cardi.ic �,rcss le)t (e.g., Bruce protocol), llnd a c:udiopulmonOJ') c,cn:1'>4.' 1c,1 

(ATS. 2002) In the e:11ly 1960i, 011ILc de\eloped a simple l�l to c, alute the: 

funcuonal capacll) by measurina the di,lllJlce ,�uU.ed Junn ft JcfineJ penoJ ol umc 

(ATS 2002) A 12- minute field perfom\41\cc tnt ,,ns then Jc,clopcJ to �,aluatc the 

IC\ cl of c:ard10-rcsp1nitory filllCSS of hoslthy indivuJWll1 1111d \\:U bo aJ4ptl.'J tl' a.,�, 

djsab1lhy an pauents "'th chronic bronch1111 llo\\C\cr, in on 11ncmrt to accommocb1c­

pa11cnts \<\llh rc1pil"llO') d1seuc for \<\horn \\'lllL1na I 2 mtnUll":> \\il,5 lOO e,ha11.1uns. ft

6-rrunute "all,; \<\'li introduced and rounJ to be as aooJ u the 12-minute \\llll.; lOutland

ct al 1982) A r«cn1 re,,c" of runcuonal ,,ailing 1e1ts conchkled thllt the 6,m1nU1� 
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\\'Ulk test is easy to administer, better tolerated, ond more rcncctivc of octivities of 

daily Ii, ing thon the other ,.,,ulk tests (Soh,11y el.Ill 200 I) 

2.7.J.2.I. The 6- minute "•lk test (6 l\1\Vf): The 6M\Vf is o practical simple lest 

that requires o I 00-1\ (30.48m) hall,,11y, but no exercise equipment or odvnnccd 

training. It n1ca.surcs the dis1nncc 1hat a patient con quickly ,valk on a nat, hilrd surface 

in a period of 6 minutes (�lofTat, 2008). Thus, it evolua1cs the glob:tl nnd 1n1egro1cd 

responses or oil the systems involved during exercise, including the pulmonary nnd 

c:.udiovQSculnr S) stems, systcn1ic circulauon, pcnpheral c1rculat1on, blood. 

neuromuscular units, nod muscle metabolism. h hov.evcr, docs not provide specific 

information on the function of each of the difTerent organs nnd systems invoh cd in 

c.xcrclSC, or the mcchnnism of exercise lim1ta1ion, ns is possible ,,,th m:1.ximal

cnrdiopulmonnry exercise testing (Mo0'111, 2008). 

�lost p;iueats do not :ichicve Dl/1.'0lllal exercise cop;icity dunng the 6�1\Vf, instead, 

thC) choose their o,vn intensity of exercise nod arc o.Jlo,vcd to stop and rest dunng the 

test Because most activities of doily living arc performed 01 sub-m:i.xunal IC\els o f

e>.eruon, the 6�1\Vf h:is been reponed to better reflect the func1ion:il cxere1se le,cl for 

daily physical :icttv1liC$ (ATS, 2002) Gylfndottir (2006) reponcd that the 6r-.1\\'T 

d1)tanee ,,,n.s useful 1n cluc1dating the rela11onsh1p bcn,cen 1mp:urment and fwn:uc.oal 

act1Vll) in sun1vors of poliomyelitis. 

2.8. EXERCI ·e TRAINING 

To improve the he:ilth-rehlled components of ph)!>ical fitne s in order 10 reap the

bmefits of exercise, the body must undergo some 1nuning in the pcc11ic an.-:a of 

1n1cmt. either to build cndwance or to imrrovc itrcn£\h (Oa, 1e .. ct al, 2001) \\'hen 

the body engages in exercise tnuning, each of lb rh> s1olo111c '>)')h:n1s undl-ri:oc-. 

specific adapwions that 1ncrc:isc the bod)·, cfficicnc) anJ capacit), The l-oJ) • 

edllp1411on to the habttual dtmand� placed on 11 1s 1pcc1fic to the ran anJ :\) ems or 

the bod) tha1 arc s11mula1ed Coo..;cq ntl) tht rh) 1olog1c aJ.1rl.l1tons to c,crt'l:\C 

depend on the act1\11lcs (t)-pc of ncrdw:) klcctcd (\le \nlle. 2000) ,\ miter th..\l\ 

normal strc-ss or load on the bod) 11 n:quucJ for 1ra1n1n, adaruuon to o.;cur (:\I..

Ardle, 2000) The rnagruruJc of thcK changes dcrcnJ:. lu1:;cl) on the 1ntens1t) anJ 
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duration of the troining sessions, the force or lood used in training, and the body'� 

1nitinl level of fitness {?l,fc Ardle. 2000) Both strength and endurance training ore 

ochievcd by opplying the principle of overlood. o,erlond can be increased through: 

1ncrcose in inlcnsily, incrcnse in durotion and 1ncrense in frequcnc) (D.ivies et .ii, 

2001). 

2.8.1. Types of exercise 

TI1cre ore b�icoll) 3 types of exercises. TI1cse include. aerobic or card10-pulmonal) 

trnin111g c.,crcbcs, strcngth-trn,ning e,crc1scs 11nd ne,1b1l11y excrc1!>c.) (�1cArdlc, 

2000). 

2.8.1.1. 1\erobic: exercise: The primory technique for impro\'1ng cardiopulmon.11) 

endurance is aerobic exercise (Dolokas ond Hallet, I 998; ll1rJ.. ond Nieshoff, 2003). 

Aerobic exercise involves using the large muscles in a sustained, rhythnuc effort uu1

clevotes the henrt rate ond utilizes oxygen. E.xornples of aerobic c,erc1se include 

,,-olking, jogging, running, cycling, S\\iimming, in-hne skoung. d;incing and cross­

country slJing (Lockette and Keyes, 1994: Rimmer, 2005). 

2.8.1.1.2. Aerobic:/ c:ardio-rcspinuory l"<c:rc:isc training for polio sun·ivors 

F'or individuals ,vith physical disabilities, aerobic exercise training ,, ill depend on the 

muscles that ore nvniloblc (Lockette ond Keyes, 1994). Gi\ c:n the motor loss of I.he 

lo,,er limbs follo\\ing injury tJ1ercforc:, upper C:'(tremity c,c:rc1sc 1s n los1cal choice for 

improvtng cnrd1ovosculo.r fitness ond henltll (I lnlstcod, 1998). Thus, for 1ndi\1dunls 

with lo,ver limb pilrtllysis, aerobic tnuntng co.n be achie, cd b} p:utic:1p:1ting in 

modified ,vhcel-chuir aerobics: nrm or upper bod) crsomell') (1.c .• btc)cle pccblh.ni? 

,vim me upper e,tn:1nity (or am, cranking); or \\hcclchnir crgomclr) (pll)h1ng 4 \\heel· 

chair on a lreadmill or slationnry rollers) (Lockette and Keyes. 199-1) 

Bcnclits of exercise occur in polio suJ"\ 1vors \\hen n1usculor fatigue or Joint or mll)Clc 

p;iins arc prcvcnlcd Thu!, nn ideal ncrohic cxcn:isc pro11mn1n1c ,hould c,crc,,c lbc 

muscles lca.1t affected by polio in order 10 get 111nxin1un1 cnrdio,11Sculnr bcncfil, ,,hilc 

avoiding overuse or sccondnl') dcgcnemth c cITccls on the 1110� ollcctl-d c,tren11t1c, 

Cl lcnlthNc\Y80n,h, 2002). ll1e American Collcac of ports �IC'dic1nc n:con1n1cnd, nn 

exercise intensity of •10-70�\ of the 11111.,1n1al hc,1n nllc �,�J"\c (111a,l lR) ll,r p.,hl, 
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sur. i\'Ors (including those ,,,iU1 post-polio syndrome) (l3irl. 2003), ond an exercise 

frequent) of 3 to 5 sessions per \\eek A doy of rest bct,\'ccn cxcrci�c periods pcrmit5 

the body to grndunlly odapt 10 stresses and s1n1ins (Actchcr cl al. 200 I) 

2.8.1.1.3. Differences in exercise response to upper and lo"er limb aerobic 

exerc11c 

1l1erc ore differences in ph)siological responses to upper nnd lo,ver body subma.x1mal 

and mo:<imal oerobie cxcre1sc (Mayo ct ol, 200 I). Upper-limb exercise induces a

greater cordiovasculnr stress for a given level of submo.ximoJ \\Orl than Jo\\er-limb 

exercise (A strand ond Rodhal. 1986; l\.layo et al. 200 I). Several possible cxplnruiuons 

for the greater cordiovoscular stress include smoller muscle mass invol\cmcnl. 

decreased venous return to the hean, greater ncurol stimulation and on 1ncrcnscd static 

component imposed during upper body exercise (Boileau et al, 1984. Eston and 

Brodie, I 986; Pivamik ct al, 1988; Toner ct al, 1990; Mjller, 1994). Research h.:Ls 

demonstrated that for a given subDlll.ximnl po,ver output. ll1'lll c.,crcise produces 

increased systolic and diastolic blood pressure, hean rate, toui.1 pcnphera.1 rc:si)l311Cc. 

dccn:�cd stroke \'Olume, and either a simjlnr or decrensed cardiac output (;\strand Jnd 

Rodahl, 1986; �lilcs ct nl., 1989) Stroke volume is usually less during upper-bod) 

exercise because of the :ibscncc of the skeletal muscle pump :iugmcnting ,cno\b return 

from the lo,Yer limbs, \vhilc a greater sympathetic stimulation llSSOCiatcd ,,,th upper­

body e,ccrcise accounts for the elevated hc:in rate seen Greater S) mp.1thc-ttc 

sumulation also partly accounts for the increased blood prc�u� and toui.l pen�� 

resistance associated \\ ith upper limb exercise ( Inyo ct ol. 200 I). The practiol 

implication of this is that a lo\\er tmin1ng \\Ori.load 1s usu:illy nppropnatc to induce 

phys1olog1col responses ,�ith upper limb aerobic c,crciscs o.nd rcgulnr n,on1t.>nng of 

unt0\\11Id reactions is highly esscnllnl (� lillcr, 199-1). 

2.8.l .1.4. l'h) sloloi;lc 11d11p1111lons 10 11erohic exercise 

Ph)siolog1c adaptations to regular aerobic c,crcl�c 1ncludi.'· rcduchl'n ,n rc,11ng hc.ut 

rate and blood pressure; 1nol'Jlholoyic changes 111 \lcletal nnd c:ird1C1c n,u,clc, �uh,ng 

1n lmpro\c:d physical \\Ork copnc1t) and on cnhonccn11:n1 lll cnrJ10,,t,cul.\l' etlic1cnc� 

In delivering oxygen und nutncnt, to the tissues (, \grc, I Q<)Q, o· I ooh�. �OO�l <.>th.:I"' 

lntludc lncrcnscd musculnr cndumn�c. 1ncrc,t,cd Ill) lle,11'l11al \'ll.•�ul:tnt, . 1\-JU\."-J • 
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blood coagulobility, reduction in odiposity ond incrco.scd Icon body n1ass, 1ncrco.sed 

ccllulnr sensitivity 10 insulin, ond fnvouroblc changes in blood lipids and cholesterol 

(Agre, 1999; O'Toole, 2002). The psycbologicol changes include: reduction in 

muscular tension; improved sleep ond possible increased motivation for impro\ing 

other henlth habits such ns changes in diet (reduction in saturotcd fol consump11on, for 

cxnrnplc) ond cessation of cignrcnc smoking (Agre, 1999; O'Toole, (2002). Unlil.c 

strength-training, muscles ndnpl 10 ncrobic training by increases 1n their oxidati\'C and 

metabolic capacities, ,..,hich ollO\\'S better deli\'el') ond use of oxygen (\1eArdle 2000)

For n1any patients ,vith impaired 1nusclc performance, aerobic trnining has a more 

positive impact on improving function than strength training (Lockette nnd Kc)CS, 

1994) 

2.8.1.2. trcngth-truining exercise: Strengthening or strength-training exercise is a 

systematic procedure of a muscle or mu!>cle group lifting. lo,,ering. or controlling 

hca,ry loads (rcsistnncc) for a rclatJ'wcly lo,v number of rcpc11t1oni. or O\c:r u l,hort 

period of 1in1e ( lcArdle. 2000). The n1ost common ndoptouon to hcnV) resistance 

exercise is on increase in the nu1xi1nwn force-producing capacity of muscle, that is, on 

1ncrea.,c in muscle strength. primuril) as the rcs:ult of neural odoptation� and on 

increase in muscle fiber si.zc (NlcArdlc, :?000) 

2.8. 1.3. Flexibility exercise: 

This aims ol improving the range of motion at joints. \\hich help to pre\ent 

musculosl.elc1nl injuries (Lockelle ond Keyes, 1994; Mc;\rdle, 2000). 

2.9. II EAL Tl I-RELATED QUALITY OF Lll'E 

Quolity of life is defined by the \Vorld Health Organi1..111ion ns indiv1dW1ls' percep11on 

of their position in life, 1n the context of the culturnl and value S) stem 1n \\h1ch the) 

lhe, and in relation to their goals, expectations, standords and concerns (Sh.I\\, 2006). 

1n its bro.ides! definition, the quality ofnn individunl's hfc 1s influenced b) factors that 

hc.ilth core does not affect. 1 hcsc include: linancial status, housing. cn,ploymen1, and 

social support. Consequently, mony researchers favour the n1orc rcstncuve tenns of 

hcolth-rclotcd quoht) of life (f-lRQoL), or funct,onol s1a1u.� to meon the quahl) of life 

os 1t 1s affected by the health s101us (Curtis ct ol, 1996). \\'hilc functionol i.tatus 
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connotes o stronger bosis in ability to perform tJie tnsks of daily life, IIRQoL connotes 

the subjecti,.e experience of the impact of health on the qunJity of one's life (Sha\\. 

2006). The health-related physical fitness components contribute to o healthy quality 

of life, since optimal fitness is reOected in o person's ability to cope ,vcll \\1th daily life 

(Seton, 2008). 

2.9. I �lcnsure,nent or be11lth-rel11tcd qu111ity or life (HRQoL) 

In general, I lRQoL measures the impact of an individunl's health on  his or her ability 

to perform and enjoy the activities or daily life. HRQoL instrumcnlb , ory from 

d1se:i.se-spccific measures of o single symptom to a generic global nsse:.sntcnt or ntan) 

facets ,-.luch may include emotional functJoning (mood changes and other psychiatric 

symptoms), social role functioning (employment, home nlllllagcment and social or 

fnn1ily relationships). activuies of daily living (sclf•carc skills and mobility), nod the 

ability to enjoy activities, hobbies and recreation (Curtis ct al, 1996; Sha,,, 2006). 

Generic measures arc useful in compnnng the in1pact of o \Vldc ,'llriety of diseases nod 

treatments on HRQoL. but may Incl.. precision in a parucular condition for \\hich 

disease-specific measures arc bcncr suited. Commonly used generic instruments 

include· The �ledicnl Outcomes Study 36•ltcm Shon Form (SF-36) health survey, The 

Quality of Life Index (QLI) and The EuroQol Instrument (EQ-5D). Other examples 

nre: Qunlit) of \Vcll-Dcing (Q\VB) Scale, Nouinghnm I lcalth Profile (NlfP). Sickness 

Impact Profile (SIP), I IClllth Utilities Index {HUI), \VI 10 Qunlity of Life Instrument, 

CIC. 

\Vith several hundred n voiloble instruments, mainly disease specific, cnrcful 

consideration hns to be given to the selection of nn nppropnote tool E,nmplcs of 

disease specific measures include: Anhritis Impact l'>fcnsurcmcnt Scale, Asthn1a 

Quality of Life Questionnaire, The lnflnntmntory Bo\\el Disease QuestJonn:ure, The 

QUlllit) of  Life Index (QL£), "1th several disease-specific versions. etc. 

2.9.1.1. The qunlity of life intle1 (QLI) 

This ,vns developed b) Fcrrnns nnd Po,\1:rs to measure qunht) of life in terms of 

s:11isfnction \Vith life (Ferrnns Md Po\\ers, I 985) Quulit) ol life 1s defined b, I errans 

as "o person's sense of "·cll-bc1ng that stems from sotisfnction or dissatisfacuon "ith 
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the nreas of life that are important to him/her" (Fcnuns, 1990). TI1c QLI mc:tSurcs both 

satisfaction and imponnnce of various aspects of life. lmponnncc ratings arc used to 

\\eigh the satisfaction responses, so thnt scores renect the respondents' sa1tsfocuon 

\\ith the aspects of life they value. Items that nre roted as more important have a 

greater impact on scores than those of lesser importance. The instrument consists of 

l\\'o ports: the first mcnsurcs sotisfiiction ,vith \'orious aspects of hfc, ,vh1le the second 

meosurcs in1portnncc of those some aspects. Scores arc calculated for overall quality of 

life and in  four domains: health and functioning, psychologicnl/ spiritual, social and 

economic, and family (Ferrans, and Po,,crs, 1985; Fermns, 1990; Fcrrans ond Po,,•crs, 

1992: Fcmins, 1996). A number of \'Crsions of the QLI have been de,elopcd for use 

\\ith various disorders and the general population. 

2.9.1.2 Quality or lire.me:isuren1cnt for polio survivors: 

A Qualily of Life lndex Version hus not been developed for persons ,vi1J1 poliomyelitis 

(Stuillbcrgcn. 2005), but a panel of experts that included o polio survivor n:vic,,cd the 

Multiple Sclerosis (MS) Version of QLI (Ferrans and Po,,ers, 1985) and found oil 

items relevnnt 10 quality of life in persons \\1th poliomycl11is (Stuifibergen, 2005), 

hence, the choice of the instrun1cnt. 1\ccording to Fermns and Po\\ers (1985). the 

internal consistency reliability for the quahl) of hfe (QLI) (10101 scale} across 48 

studies had acceptnbly high Cronbach's alphas, ranging from O 73 10 0 99 Cronbnch's 

alphns for the four subscalcs have been published in 24 studies, \\hich have pro, idcd 

support for internal const$lcncy or the subscalcs. Cronbnc:h 's alphas ranged rrom 0. 70 

to 0.94 for the health and functioning subscale, and from O 78 to O 96 for the 

ps)chologica.1/spt.ritullJ subscnle for the social ond cconon1ic subscalc, Cronbnch's 

alphas \\ere occcptably high in 23 studies, ranging from 0.71 10 0 9::? for the fomil)

S\lbscale, Cronbnch's alphas \\ere acceptably high in 19 studies, ranging from 0.63 10 

0.92 (I-err.ms and Po,"crs, 1985) 

Levasseur ct a l  (2008) reported that o reduced acu, it) le, cl 1� o.,,O\.tJI\.-J "11h 

decreased quality of life, ond 1n o study, round thol the qunl1t) ofhfc of polio sun1,or. 

\\1U Jo,\'cr thon 1h01 of their able-body countcrp.1rts nuunl) ,n the health Md 

functioning domain. Adegokc cl al (2012) reponed lo\\cr o,crall qualit) of life a., \\ell 

as lower quality of hfe {QoL) 1n health, productivll), comnn1n1t) p:1rtic1,,auon nnd 
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emotion don,oins of QoL of adolescent polio survivors. QoL hos olso been found 10 be: 

negatively affected by age-related chonges in function and health (Koiles, 2008). 

2.10. JUSTIFlCATION FOR TIIE STUDY 

The population of individuals nging ,vilh n1obility disability is increasing and current 

research on exercise 10 promote health and reduce secondary conditions among them 1s 

limited (Rosenberg ct ol., 201 I). Literature is replete \\1th studies assessing the 

outcome of aerobic training on various systems of lhe body 1n health and d1sease­

suitcs. l lo,vever, only n fe,v of these studies involve the polio populauon. Dcsidcs, arm 

ergomct.ry. one of the nltemativc modes of aerobic training recommended for people 

\\;th lo,,cr lin1b pnralysis (Lockette nnd Keyes, 199-4, Rimmer, 2005), has not been 

adequately explored nn1ong polio survivors. \Varpeha (201 I) subnuttcd that am,

ergomet.ry is the most-underused mode of aerobic training. Though acute polio 1s no 

longer a coo.stant thrent to people as in the posL, there are thousands of polio survivors 

\\hO ore at risk of developing secondary health conditions and late manifestations of 

the disease (Farbu. 20 I 0). 'lnese secondnry health condiuons and late sequnloe are no,\ 

recognized as  serious problems of polio survivors of prc,•ious cpidcnucs As o resuJt. 

there is need 10 continually in1provc or update current treatment opuons for their 

optimal management TI1is \\11.S the pnmlll)' objective of tlus study. 

2.10.1. Jwtilicutlon for n1ethodoloity nnd instrumcnlntion 

2.10.1.1. 1 cthodology • Use of sub-ma.,imnl. orm or upper hmb aerobic tra1n1ng 

To m:oon1ise the cardiovascular benefits of aerobic exercise for poho l>UI'\ i,or-., 

Quinlivan and Thompson (2004) advised that the muscles ,vh1ch ore lea.st llff«tcd b) 

poho should be employed in the exc:rc1sc programme, ,,hilc exercise 1n1ens1t) should 

not produce fnttgue in subjects (Yarnell, 1991, llolstead, 1998). Thus, for 1ndh ,dual� 

,vith lo\\·er limb parol)'SIS, Loc:kctle and Keyes (199-4) recommended p;in1e11>311on in 

modified \\heel-choir ocrob1cs, b1c)clc pedalling \\ilh the: upper e,�mtt), or 

\\hcelehn1r crgomctry for aerobic 1rom1ng. Upper hmb cr-gometr) 1n r,u11cular ha., 

been sho,vn to be an cITectl\C mode of aerobic tru1n1ng for both able-bodied and 

physicolly-cbnllenscd ind1v1du:ils (D1Carlo ct al, 1983, Le� luro and Von-Du\ ill�d. 

2004) nnd has been pre\11ow.l>· used for polio sun i,ors (lvtz ct al., 1992) Ho"c' er. 

published ,,orl.. on its eITcctt,cncss for aerobic condittoning among the polio 
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population is  still grossly li,nitcd. I lcocc, its choice as the aerobic training modolit) for 

tl1is study. 

2.10.1.1.1. Exercise pDrDmcters: The American College of Spons �1cdicinc 

recommends on exercise intcnsil)· of 40-70¾ of lhe ma'(imol hc.irt rote reser\c 

(mn.xl IR} for polio survivors (including those ,vilh post-polio syndrome}. and an 

exercise frequency of 3 to 5 sessions per ,veek (Birt..,2003). fhc researcher complied 

,Yith these rc:commcndotions. Ho,vevcr, since it is advised that lhe initial aerobic 

exercise duration for polio survivors should be ,Yilhin subject's tolerance le\'cl, ,, hich 

moy be as lo,v as 5 minutes or more (Lockette and Keyes, 1994), pnrlicipnnts' iniuaJ 

exercise duration ,vos \\llhin their subjecthc limits of tolerable fatigue. muscle 

\\"C:ikness and pain. The) ,vcre ho,,cver encouraged 10 incrcnsc their exercise duration 

per session 10 about 20 to 30 minutes, ns training progressed. 

2.10.1.2. ln.strumentotion: 

I. Beel. Depression Inventory (BDI): The Beck Depression Inventory hns been

employed in various resenrches involving polio survi,.ors for screening for I.he

presence of depressive symptoms (Freidc:nbcrg ct nl. 1989, Tote ct ol, 1994,

Crcange nod Bruno. 1997; Bruno ct nl., 1998: Stroh�chcin. 2003} and its

scoring ollo,vs for assessment of progress, \\ hicb is nttded in this study It has

been voJidotcd among Nigerian odults Dnd odolesccnts (1\dC\\'ll)O et aJ., 2007).

hence, the choice of the instrument

2. The 6-�linute \Voll. Test (6-tvl\\'T) (Lipkin, 1986): The 6-�I\VT ,s o self-paced

cnn:ho-resp1r:11ory fit.ncss test \\hich \\'llS used by Bertelsen c:t ol (2009) 10

asses) the functioruJI capnc11y of some poho survivors. A recent rc, 1cw of

func11003l ,,uJk.ing tests concluded thnt the 6-minutc ,vntk test 1s cosy to

ndminislc:r, belier tolcrotcd, and more reOccth c of ocllvitics of dail) thins than

the other ,volt.. tests (Sol\\'OY ct.al. 200 I), hence the choice of I.he test as o

cnrdio-rcspirotory fitncs.s mensurc in this stud)

J nie Dartn1outh COOP Chart System ( 1989). There is no Ji c,L,�--spcc1fi1: 

general health outcome mc::isurc for polio suf\ I\ ors, ho\\ c, er, the Dartmouth 

COOP Chart System comprises 9 chnrts \\htch rcp!'e'.cnt 11 \CT) simple, c.uil) 

administered ond scored, gc:ncrol he.11th screen, ,,hich could be used togclhcr or 

ind,viduoll) 10 fulfill 1he needs of a cennin p:1t1c:nt-popul311on I lcncc, the 
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choice of the instrument. 

4. Quality of Life Index-Multiple Sclerosis Version (QLI-MS) (Fcrrnns and

Po,vers, 1985): To date, there is no condition-specific Quality of Life

inslnlment for polio survivors, bov.'ever, a panel of experts that included o polio

sul'\•ivor revic,,·cd the Quality of Life Index-Multiple Sclerosis (MS) Version

and found all ite111s relevant to quality of life in persons ,vith poliomyelitis

(Stuiflbergen, 2005) , and has been used in some studies involving polio

survivors (Harrison nnd Stuiflbergen, 2006), consequently, the choice of the

instrument for this study.

5. Borg's Rote of Perceived Exertion (RPE) Scale (Borg, 1982): This \\'OS used by

Koopmnn et al. (2010) to assess the rote of perceived exertion of some polio

survivors during an aerobic training programme. It has been sho,vn to be o

reliable and valid measure of perception of ,vork intensity in both lean and

obese individuals, and in individuals ranging in activity level fron1 sedentary to

very active (� loffat. 2008).
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CIIAPTElt THREE 

�1i\TERIALS AN'D �rETIIOOS 

3.1. Pnrticlponts 

Sixty polio survivors (30 participants coch for the experin1cnlAI ond control groups) 

,vere involved in this study. They ,verc selected from a larger group of 2S2 polio 

sun ivors ,vho "'ere earlier found lo hove seeondnry heruth conditions ond co­

morbidities in n eross-scctionnl survey. 

3.1.1. 1 ncluslon criteria: 

Polio survivors mu)l: 

I. Hove lo,ver limb nffccllllion only,

2. Be able to communicate in either English or Yoruba Jangu:igc,

3 Have no visual or he:uing imp:iirment. 

4 Be either independently ambulant or on1bulMt "ith assistivc de, ices, 

S. Hove no past or present medical history suggestive of upper c-.:tr-cmit)

cnt.ropment neuropathics and oble to effecuvely use their upper hmbs,

6. Agree not to p:.u11cipa1e in on) other exercise progrnmme during the t\\ clv�

\\C:eJ.. exercise training progrrunmc.

3. 1.2. Exclusion criteria

fbc follO\\ing categories of poho survivors \\'Crc c-.:cludcd from the study 

I Polio sunivors ,,ho had persistent, severe pains ond could not pnnic1patc 

effceti,cly 1n on exercise tnuning programme 

2 Polio sun·1,·ors ,vho hnd chnieal evidence of respirator) 1nsufficiencic, 

J. Polio survivors ,vho hod b1loteml hamstring controcturcs ,.,.h,ch hm1tcd full

extension of their J..nec joints ond ,.,.hose height could hence not be occurotel}

o.scerto1ncd for proper body mns.s index (B�II) colcul:,uon
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3.2. l\laterial_s 

3.2. t. Lnstruruent_s 

I. \Veigh1ng sc.ale: A large scole ,vilh plotfonn (Camry, Chino) \\US used 10 meosurc

panicipruns' ,veighl 10 lhc nearest kilogromme. This afforded part1c1p:m1s 1he 

possibility of sitting on  the scole. II has o range of Oto 200kg. 

2. Non-elastic tape measure: This \\-OS used 10 mcnsurc participants' supine lcnglh

(proxy for slonding height) (Hl1mlllt, 2000; R.unmcr ct al, 20 I 0). 

3. Linoleum (2.5 by I mclrc): Participants lo1d on this, in supine posillon. for the

measurement of their leng1h (prox) for standing height). 

4. Marker: This ,vos used 10 indicate 1he points 10 measure on the linoleum (from the

vertex of the head lo 1hc sole of lhe foot of the longer leg of c.ich porticipant). 

5. Sphygmonnmomclcr: A Sphygmomonomc1er (Omron �IX2 Dasie Digi1ol Au1omo1ic

Blood Pressure and heart ra1e �lonitor. Japan) \\'llS used to 

diastolic blood pressure, systolic blood pressure ond heart nue 

• • • n1easure part1c1pon1s 

6. Fot monitor (Omron BF 302, On1ron lleolthcnrc, Europe): TI1is ,vas used to CJ>timotc

participants' percent body fol and fat mnss. 

7. Tilt-table: TI1is ,vas used 10 support pnnicipnnts in stonding posture (,vhenever

necessary), ,,.hile assessing their percent body fol 

8. \Voodcn blocks of various heights: These ,vere used 10 compcn'll!IC: for limb-length

discrepancy (,vhcn necessary) for plllticipnn1s ,vho had afTee1n1ion of one lo\\cr limb. 

,vho could therefore independently assume the s1nndmg posture ,vith the unaJTcc1cd 

hmb ,vhilc nssessing their percent bod) fn1 

9. Polar FT\ heart rote monitor: This \\115 used to monitor p.inicipnnts' exercise hean

rote 10 ensure that they exercised "ithin their wget zones dunng the tnun1ng �ession.

10. Stop\\·otch: A stop\\otch (lleuer, tmcnmote. Citino) \\115 used to time oil procedures

that required timing in the study. 

11. ll1e Dartmouth COOP Ch0r1 System (1989) (Appendix E): Ille instrument \\'!IS

used to assess porticipnnts' general health stotus. h compnses rune hcnllh chlllts \\hith

assess-. ph)sieol fitness, feelings, daily activities, soeinl nc1hitics, p.11n. chMge tn

health, overall health, socio! support ond quolity of lire. Since the chnns could Ix used

together or separately according to the needs of o patient populnuon ( \ com:im, 2000).
only 8 out of the 9 chnn:. were used in llus stud) The chart "hich �esscs ph) sical 

fitness \\ltlS c>-cludcd as the octiv111cs included ore not opphcoble to the polio 
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populalion. Each chart cons ists of o title ond o question pertaining to the participant's 

health status over the past 2 to 4 ,veeks, rated on a 1- to 5 -point ordinal scale, \\here 

\•Normol ond S=The most obnormol. High scores of 4 or 5 represent unfa,•ourablc 

le,•els of health ond a score of l represents no problem. 11,e COOP chorts have been 

validated ,vith other instruments, including the RAND health measures (\Vore ct al, 

1980), the Sickness Index Profile (Pollard ct al, 1976; Bergner et al, 1981 ). and the 

Duke-UNC l lcalth Profile (Parkerson ct al, 1981). The resulls o f  the COOP ,,en: 

similar to tl1ose of these instruments (Nelson et al, I 996) Md vel')' similar to the scores 

on MOS or SF-36 (Yeomans, 2000). The instrument ,vns translated to llte Yoruba 

language, b11ck-tr11nsl11ted ond its contents ,verc vnlidnted before being used in this 

study. 111c Yoruba version ,vas found to be significantly ond highly correlated ,vith the 

original version ,vith the Speormann correlation coefficient (p) ranging from 0.769 to 

0.956 for the diITercnt chnrts (p<0.001). 

12. Beck Depression Inventory (DOI) (Appendix F): This ,vns used to me11Surc

participnnts' depressive symptoms. 111c DOI is n 21-item self report questionnnirc used

to mensurc ilie severity of depression. Participnnts rated symptoms of depression

experienced during the p3St t,vo ,veeks on a 4-point scnlc of O to 3. Scores ,verc

sununated nnd ranged fro1n O to 63. 1\ total score of O to IO is regarded ns normal, 11

to 16 115 n1ild depression. 17 to 20 indicates borderline depression, 21 to JO indic.atcs

n,odcratc depression, 31 to 40 indicates severe depression, and a score of over 40

indicates extreme depression (Beck e1 al .. 1961). The B01 has been emplo)ed in

researches involving polio survivors 10 screen for the presence of symptoms of

depression (Freidenberg ct al, 1989; Tate el nl, 1994; Crcnngc and Bruno. 1997; Bruno

ct al., 1998; SltOhschein, 2003). The instrument has been validated an1ong Nigerian

adults and adolescents and found by Adc,vuya ct al. (2007) to  be a valid inslrumcnt for

screening for major depressive disorders among Nigerian adults nnd adolescents. The

instrument ,vns 1ransln1cd lO the Yoruba lnngungc, bnck-unnslated and its contents

,vcrc validated before being used in this stud)'. Titc Yoruba version \\US found to be

significantly nod highly corrclntcd ,vilh the original version (Spcnnnann corrcln1ion

coefficient (p) = 0.984, p<0.001).

13. The Qunlit y of Life Index-Multiple Sclerosis (QLl-t-lS) Version (Ferrnns and

p0,.,.crs, 1985) (Appendix G): This ,vas used to assess participants' qunlit) of life A

Quality of Life Index Version hos not been developed for persons ,vilh poliomyclitts,
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but n panel of expcns lha1 included n polio survivor revie\\ed the Muhiplc Sclerosis 

(MS) Version nnd found nil items relevnn1 to qunhty of life in pcr..ons \\llh 

poliomyelitis (Stuifibcrgcn, 2005). The instrument has t\\O ports, each consisting of 35 

items ,vhich ore distributed into four subscnles: Health/functioning, Social and 

economic, PsychologicnVspiritual, and family sub-scales Part one measures 

satisfaction ,vith vnnous domains of life, '"hilc part 1,,0 measures the rclnth c 

importance of the some domnins. Ench item of the first pnrt of the instrument 

corresponds to the same in the second. Pnrticip:>.nts roted each item on a 6-po1n1 scale 

For lhe first part, the scale ranges from I {very uns.itislicd) to 6 (, Cl)' satisfied). "hile 

it ranges from I {very unimportant) 10 6 (vel) importllllt) for the second pan This 

scoring scheme is based on the belief that people ,vho arc highly sntisfied ,vith nrcas of 

life thC)' consider important have a belier quality of life than those ,vho ore ul\S3lisficd 

,vith nrcns they consider import.ant The instrument \\'QS trnnslaled lo Yoruba language, 

back·trnrtSloted nnd its contents were vnlidotcd before being used in lhis study. I he 

Yoruba version of the instrument ,vas found to be significantly and highly correlated 

,vith the original version, having a Spearrnann corrc:lalion coefficient (p) ranging from 

0.935 lo 0.994 (p<0.001) for the different sub-scales 

According to Fcrrnns and Po,vcrs (1985), the internal consistenc) rcliabihty for the 

quality of life (QLI) (total scale) ocross 48 studies had acceptobly high Cronbach's 

alphas, ranging fro1n 0.73 10 0.99. Cronbach's nlphns for the four subscales ha, c been 

published in 24 studies, ,,•hich have pro, ided �upport for 1ntem11I consis1enc) of the 

subscales. Cronbac:h's alphas ranged from 0.70 to 0.94 for the hcruth and functioning 

subscale, and from 0.78 to 0.96 for the ps)chological/spiritunl subscale. For lhc social 

and economic subscalc, Cronbach 's nlphos \\'C:rc ncceptnbly high in 23 studies. ranging 

from O. 71 to 0.92. ror the fnmily subscalc. Cronbnch's olphos ,verc oc:ceptably high 1n 

19 studies. ranging from 0.63 to 0.92. (Fermns tlnd PO\\'Cl'S, 1985). 

14. Sec:ond11ry Conditions Qu1:st10Moire (rnte, 1996) (Appcndii.. 11): This \\-OS used to

osscss sec:ondtlry condiuons Md c:o-n1orbidi11es 1n participants TI1e qucstioMaJrc

comprises O 21-itcm list of sccondar) conditions (an) ph) sical condition that 1\ the

result of poliom)Chtis), and co-morbid conditions (diagnosed disease processe, that

coincide ,viih polio). Participants indicated \\ hcthcr they hod c,cr upcrii:nced listed 
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conditions (yes, no. don't kno,v), if lhey had been diagnosed \\ilh the condition ()CS,

no, don't kno\\ ), and rated ho,v extensive a problem cnch condition hod been for them 

during prior three months using o 4-point scale (ranging from 0: ever a problem, lo 3: 

Signifieont problem). J-larrison and Stuiflbcrgen (200 I) odministercd the questionnoire 

to persons living \\ilh polio to assess prcvlllcncc of sccondory health conditions and 

co-morbidities omong polio survivors The instrument \\'!IS trnnslotcd 10 Yoruba 

language, bock-trnnslated and its contents \\'ere validated before being used in this 

study. 11,e Yorubo version of the instrument \\'US found to be �ignificnntly and highly 

correlated ,vith the original version, having o Spcormnnn correlouon coefficient (p} 

ranging from 0.826 to 1.000 (perfect correlation} (p<0.00 I}. 

15. The Borg's Rntc of Perceived Exertion (RPE} Scolc (Borg, I 982} (Appendix I)

This ,vas used to assess paruciponts' perception of lhc intensity of the six-minute ,,nil-.

test .The instrument is based on o 15- point ordinol scale ,vilh a numerical roting

bet\\ecn 6 (for no e,ertion at all) and 20 (for mnxiinol exertion) It has a !ugh

corrchuion ,vilh pcrcenlllge aerobic capacity and has been sho,vn to be a reliable and

valid measure of perception of ,vork intensity in both lean and obese individuols nnd

in individuals ranging in acti\'ity level frorn sedcnlill')' lo very active (Moffat, 2008). 

The instrument ,vns translated 10 the Yoruba language, bacl-.-trunslatcd and its contents 

,verc validated before being used in this stud). 

I 6. Arm Ergometcr (Phys10 trainer, Tnhvan). This \\'BS used for upper c,1rem1t) 

aerobic training. The crgometer essential!) comprises of an in-built pulley, n crank 

"1th pcdnls, and a computerized displa) panel "'hich auromalicnlly displays the 

\ \Orkout time, speed during ,vorkout, and the distance CO\'crcd. It 1s compnuble \\1th

the polar heart rote mon11or, hence, ,vhen this is connected 10 the n1ach1nc \\;lh the aid 

of a chest belt tmnsmitter, it is possible to programme the target heart rote for each 

participant. 111c participant's henrt rate \\'Ould consequently be displa)ed during the 

\\Orkout and a sound signnl \\ould be given ,vhcncvcr the pnrt1cipnnt is not e,ercising 

,vilhin the target henrt rntc The machine \\'llS mounted on a tabletop and secured \\ith 

clamps such that its pedal oxis is nt shoulder height for each participant 

17 \Vooden table of vonable height for mounting the arm crgometcr (Plate 3.1) The 

table comprises t,vo shelves, a sturdy, rcmo,ablc bo� (shaped lil.c a dro"er). and a ,eat 

for the partieipant. The removable box, \\hose surface ser,cs ns the tnbletop, 1s 

positioned on any of the shelves to vary the height of lhc table rhc height suitable ror 
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Seal for Lhc participant 

PLATr 3.1 · Wooden 1oblc of vnnoble be1gh1 

t;fl 

MW 

Removcable box 

Arm crgomcter 
1nountcd here 

First shelf 

Second shelf 
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each participant ,vas used ot the exercise troining session. 

3.2.2. Research Venue: 

The rondon,iud clinical trinl ,vns conducted ot participonts' different plnees of ,vork. 

Tl1is ,vns 10 ensure complionce as n1ojority of the participants ,.,.crc un,villing to leave 

,vork thrice ,vcekly for t,velvc consecutive ,veeks of the exercise training programme. 

Four panieipnnts (three, ,vho ,vcrc unemployed, and one ,vho traded ot home) 

ho,vever, had their exercise training sessions ot home. TI,is is indicated in the ra,v doto. 

3.3. l\lETIIODS 

3.3. t. S:unplc Size Dctcrminntion: 

The somplc size ,vns dctennined using Cohen's formula (Macforlane, 2003): 

N= nCZ1 +7.a)
2

E S2

\Vhere, N = Somple size. 

n • number of groups. 

21 • Stnndord nom1ol devioiion volue 01 u • 0.05 = 1.96 

Z2 = s1nndord nonnol deviation value 01 P = 0.20 = 0.84 

ES (Effect size)• 0.8 

Thus, N • i<t.96 + 0.84)2

0.82

= 2(2.8)1 
• I 5.68. • 24.5 

0.8 1 0.64 

Tins gn,,c a minimum of25 pnnicipnnts each for the expcrimentnl ond control groups. 

The attrition role, estimated as 20% of tbe totol sornple size ,vos I 0. Thus. the 

cxpcnmenllll and control groups hod odditionol S pnnicipants, giving 11 totnl of 30 

pnrticipnnts per group. 
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3.3.2. Snmpling Technique: 

STEP I: A purposive sampling technique ,vas used lo recruit 252 polio survivors in o 

cross-scctionnl survey lo cvnlunte their secondnry health conditions nnd co­

morbidities. 

STEP 2: A computer-generated randomization ,vas used to select 60 pnrticipants from 

those ,vho met the inclusion criterin ror the study an1ong tJ1e cohort of 252 polio

survivors. Figure 3.1 sho,vs the flo,vchnrt of pnrticipnnl's recruitment. 

To ensure uniform assignment into the exercise and control groups, participants were 

first strotified bnsed on \\1hether they hod unilateral or bilolcral lo,vcr limb nlTectation 

and ,vhclhcr they used nssistive \\'Diking devices or not. Participants in the different 

groups ,vere then matched for age ond sex. Assignment into eil11er control or nn 

exercise group ,vns done by participants picking coloured cnrds in tJ1e di!Terenl oge nnd 

sex groupings. '(be colour or the card indicated ilic participant's intervention group 

(blue indicating the exercise group nnd red for the control group). 

3.3.3. Rcseureh Design: 

TI1e study ,,-as n Randomiz.ed Clinical Trial (RCT). This form of design is snid 10 be 

truly expcrimenLnl in nature ns it is chon1c1crizcd by high levels of control. h 1s the 

recommended design for health care research (Domholdt, 2000). 

3.3.4. Procedure for Out:a Collection:

Ethical approval ,vns sough! ond obtained from lhe Ethics Commiuee of the Univer..ily 

of lbadrul/ University College 1-tospital, Ibadan. Permission 10 recruit porticipunt.!. \\ilS

also sought and obtained from the Director, Ministry of \\/omen's J\ffoirs nod 

Disability ?vlnt1ers in Oyo St.ote and the nuthoritic:s or the institutions (homes or 

schools) ,vhcre participants \\'ere recruited from. Informed consent \\US sought and 

obtained from each participant uficr n 111orough explnnntion on the goals of the �tudy 

and lhe procedures involved Screening, based on the past medicn1 histof) of 

pnnicipanlS and objective clinicol nssessmcnt of lhe1r muscles \\'OS corned out 10

ronfirm me presence of polio before recruitment into the stud) The resc�l\:hcr \\II!,

spccificnlly interested in l11e follo,ving criteria ror recruatment 
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252 Pnnicipants Recruited for a Cross-
Sectional Survey 

. 

140 Not Eligible 112 l\llet Inclusion 
Criteria for Randomized 

Clinical Trinl (RC1) 

. 

52 Not Selected (For 60 Selected by Computer-
adeqwite manageability Generated Randomization for the 
in terms of sample size RCT 

and finance) 

30 Randomly 30 Randomly 2 

Assigned to Assigned to Stations 
EXERCISE GROUP CONTROL GROUP unreachable 

due to Oood 
havoc 

Personal 
I reasons 

I Hod 
domestic 

I accident 
UI . 

health 
28 26 

I 

Personal 
Completed Con1plcted 

reasons 
the study the study 

Figure 3.1: Flow Clu:ut of Participants' Recruitment 
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a) Childhood history of acute onset of naccid paralysis or  paresis \vithout

progression. \\lhich \\lllS preceded by muscle pnin or febrile illness, 

b) No antecedent t.roumntic injury,

c) No loss or decrease of sensntion,

d) .lvluscle Oaccidity,

c) Marked atrophy,

f) Asymmetric paralysis or paresis of muscles (particularly the quadriceps and

adductors). The Oxford muscle grading \\la.S used to assess the strength of each

muscle group for paresis or paralysis.

g) �1usculo-skclel1ll adaptations (controctures, limb-length discrepancy and

defonnitics due to muscle imbalance).

Pruticipnnts \\lere recruited only if there \Vas no ambiguity in their history and clinical 

presentations. Some also provided old hospital documents indicating diagnosis of polio 

to further corroborate rcsenrcher's findings. 

Sixty polio survivors (30 each in lhe c>q>crimcntnl and control groups respectively) 

started the randomized clinic11l trial, but only 54 (28 in exercise group and 26 in  

control group) completed the study. 1',,leo.surcmcnt of each pnrticip3111's health 

parameters, namely: blood pressure, resting heart rate, percent body fat, body moss 

index, cardio-rcspiratory fitness, heahh-rclnted Quality of Life, general health o.nd 

depressive symptoms \,ere n.sscssed nnd recorded 01 baseline (\,eek 0) and at the ends 

of the 4lh_ 8111 nnd the 12111 \Veek of the study. A physio1beropist, \vho ,,-as blinded 10 the

participants' study group conducted the assessments, thereby ensuring blinding. 

3.3.S. Trnn,lation of instrun,cnl5 to the Yorubu l11ngunge: 

The outcome measure5 used in tl1c study[Dmmouth COOP Chart S)stcm (1989). 

Quality of Lifc-t-.1uhiplc Sclerosis Version (Ferrnns nnd Po \\ers, 1985). Beel.. 

Depression lnventory(Dcck et nl., 1961 ), rote sccondnry condi1ions'con1orbid111cs 

qucsuonnnirc (Tote, I 996 formot) and Borg's rote of perceived exertion scnlc (Borg. 

1982)] ,vcrc t.ronSlnted 1010 tl10 Yoruba langungc through o fol",ard-bacl\\ard 

t.ronslation process. 1bc orig1nol versions of the instrun1cnts \\ere given 10 1,,0 c,perts

in Yoruba longwigc for fol",'"lltd tronslntlon nficr ,vhich both con,porcd their ,·cmons to

Identify discrcpnnc1cs one.I runbiguous \\Ords and thcrcnficr produced n , el"Slon. \n
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expcn in Yoruba language trnnslnted the ncv., version of each instrument back into 

English language to ensure thnt it \\'llS ncccp111bly compnrnble to the originnl 

inslnll1lent. Each of lhc trnnslnted versions ,vcre then pilot-tested on 20 bi-lingunl polio 

survivors to ensure that the items ,vere ,veil understood by them before being put to 

use in the study. To assess the content validity of the Yoruba version of cnch 

instrument. both Yoruba ond Bnglish versions ,verc administered to p:irtic1pnnts, 

:illo\\mg an interval of one hour bchvcen the ndministrotlon of eoch version. The 

Yorub11 versions of nil the inslnlrnenlS "'ere found to be signHicontly (p<0.00 I in nil 

cases) ond highly correlated ,vith the original ,•ersions. The Spennnnnn correlation 

coefficient (p) for the Beck Depression lnventory wus 0.984 ,vhilc il ranged from 

0.935 to 0.994 for the dilTcrcnt sub-scales of Ferruns ond Po,vers Quality of Life Index. 

For Tote secondary condilions/comorbidities questionnaire. the Spennnann eorrelntaon 

coefficient (p) ranged from 0.826 10 1.000 (perfect correlation), ,vhile it ranged from 

0. 769 10 0.956 for the different domoins of Donmouth COOP Chart System. 

3.3.6. l\lcosurcmcnts: 

The fol!o,..,ing variables ,vere assessed and computed in the stud) 

i. Dody ,,·eight: This \\1lS measured ,vith ponicip:mts in light clothmg ,,ith feet bare

Each participant sat on the platform of the ,veighing scale. looking str:ught. \\bile the

�her read ofT the ,veight to the nearest kilogrnmme (Plate 3.2)

ii. lleigJu: Each participant lied bare-footed in supine on o piece of linoleum \\"llh the

head 1n the rrudlmc position. A ruler (30cm long) \\'115 brought into hght conl.'lct ,\Ith

the vertex of the participant's head. ensuring that it extends to touch the linoleum 111

s:une , erucal te, cl A mnrlcr \\'US used 10 hishhght this spot on the hnolcum The ruler

\\'aS again brought in tight contoct \\11th the heel of p;iruclp:mt's longer leg and the spot

Yoh� the ruler touched the linoleum \\'US also highl1ghtcJ llcight mca.,urcmcnt \\.I-\

ta.ken ond recorded in mcun o, the di�tancc bcty.ccn the t\\o �" htghhi;ht�-J cin the

linoleum() lam:alt, 2000) (Plate: 3.3)

Ill. Ood) l\lass lndrs (01\tr):

The body mffi index ,,.115 calculated as the 111tio of the \\-eight in k1lognunmcs t(I the

sqwi.re oflhe height in met.res 

Dody l\1a.ss lndc:t. �\e111h1 

(1 lcight)1 (�lc,\rJlc, 2000) 
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iv.Percent body fat: 

TI1is ...,,115 o.sscsscd ,vith the Omron F-302 body fol monitor ,, hicb measures the 

percentage ond totnl amount (or mass) of fat contained in the human body in 

kilogrammes, using the bioelectrical ampedancc o.rutlys1s (BlA} method. 1 he 

mnnufocl\uer's instruction manual wus adhered to os follo\\-s: All mc1ollic objects such 

os calipers, je,velleries and cell phones \\·ere removed, participants hod no p:iecmakers 

or other implanted devices, and bnd their hands dry. The personol data of cnch 

pnrtlcipont viz: height, ,veight, age und sex ,vere 1npu1 through appropriate keys into 

the fat monitor. TI1e participant stood ,,ith both feet slight!) npnrt, leaning ngoinst tJ1c 

,vnll for support, ,vitJt \\OOden block of appropriate height used to compensotc for 

limb-length discrepancy ,vherc necessary. Porticipnnts ,,•ho could not indcpendcn1ly 

ossumo the stnnding posture ,verc ossisted to assume tJte position by stropping them 10 

a tilt-table (Plate 3.4). Such participants \\'ere transported 10 the gymnasium of the 

Physiothempy Deportment of tJtc University College I lospital, Ibadan, Oyo Stoic 

,vhcro the tilt table ,vus used Each porticipMl \YllS instructed to hold the grip 

electrodes of the fol monitor by \\'l'llpping tJtc lingers around the groove of its handle 

,vith shoulders ncxed to 90 degn.--cs nnd both clbo,v joints in full extension. \Vith the 

participitnl n1nintoincd in tJ1is posture, and movement restricted. the start buuon of the 

fot monitor \\'OS pressed, and in o fc,v seconds, the percent body fnt and total fol n1oss 

oft J1c panicipant ,,·ere displayed on the screen of the bod)' fat monitor. 

v. Resting heart rote and Blood Pressure: Eoch pnrticipnnt \\IDS allo,\'ed to rest in

sining for 10 n,inutcs for me hcort rote nnd blood pressure to stabilize. The ,nn:uable

cuff of the automated digitnl sphygmomo.nomcter ,vos then ,vropped around the

panicipnnt's exposed lefi upper onn, at the same venical height os the panicipont's

heart (Plntc 3.5). On pressing tJ1c po,,-cr knob. the cuIT rapidly sclf-inOatcd and

panicipant's systolic and diastolic blood pressure and hcrut rnte '"ere subsequcntl)­

disployed on u1e screen of the sphygn101nanome1cr ofter o fc,v seconds. Follo,"ing the

American I leo.rt Association (2005) rccon1n1endn1ions, l\\'O blood pressure re.ndings

,vere taken. ,vith one n,inute interval bcl"'Cen them. TI,e overage of the mcasuren1cnts

,vos recorded ns the panicipnnt's blood pressure. Additional readings \\'ere taken if the
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PLATE 3.4: Asscssn1cnt of percent body fn1, ,vi1h n llh-tnblc supporting participant in 

standing posture. 
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PLATE 3.5: �lcnsure1ncn1 of pnrt1c1pnn1·s blood pressure. 
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difference bctv.-eco the first lv.o readings ,..-as gre4ter thnn 5 mm t-lg and the overage 

found and recorded. 111c values ,vcrc confirmed 00 l\\O or three independent occns1on� 

01 about same time of the day. 

vi. Genernl llcalth: The general heollh status of each p;u1ieip:mt ,vns assessed using

the English or Yoruba version or the Danmoulh COOP Chart System (1989) This \\US

self-administered by the literate participants, ,vhllc it ,vo.s odminislcrcd by 1ntervie" 

for panicipants who were uneducated. 

vii. Depressive syn1pton1s: Porticip:mts' depressive symp1oms \\'Crc assessed �ing the

English or Yoruba version or the Beck Depression Inventory ( 1961 ). This \\'US self­

udn1inistcred by the literate particip:mts, ,.,hile i t  \\'OS administered by intcrvie,v for

participants ,vho ,ven: uneducated.

,•iii. llenlth - Related Qunlity of Life: The llealth-Relotcd QWllity of Life of

participants ,vos cvuluatcd ,vith the English or Yoruba version of the Quality of Life

Index-Multiple Sclerosis (QLI-MS) Version (Fcrrons and Po,ver, 1985). This

instnunent ,vns self-administered by the literate participants, ,vhilc it ,vns administered

by inlervic,v for participants ,.,ho \\'ere uneducated.

Lt. C11rdio-rcspir11tory Fitness Index (CFIU): The Cordio-rcspirotory fitness Index

or the participants ,vo.s assessed ,vith the 6-minutc ,vnlk-tcst on a measured, level 

ground. Ench participant \\'US instructc:d to ,vnlk the measured distance ns fur us 

possible in 6 minutes, toking ns many laps as possible. TI1e researcher \\-alked along, 

giving stnndnrdized ,vords of encouragement every minute (e.g., you ore ti) ing, 5 

minutes to go, clc.) (Plate 3.6). Participants ,vere nllo,vcd to stop and rest if ured. but 

,verc not nllo,ved lo sit until ofter the completion of the test, except if they desired to 

terminnte the ,volk-test nl the particular poin1 in time (Moffat, 2008). The totnl numbc:r 

of laps taken ,\IOS multiplied by the mc:nsurcd distnncc, to obtain the total distnncc 

covered fron1 the laps, "hile o non-clostic 1opc measure ,vas used to measure the 

rcn1aining fraction. Both measurements \\"ere summed and recorded in metres as the 

distance covered during the 6t,,I\Vf. The cardio-respirotory fitness index (V02 ma.'<) 
for each participnnt ,vns cs1in1ated from the total dis1ance covered. using the ACSt,,1

equation (ACSM, 1995). 

V02 n10.x=- Speed x 0.1 ml Oi/kg/min 

\\/here speed• distance covered{mctres) 
6(mins) 
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PLATE 3.6: Participan1 carrying ou1 lhc 6-n1inu1c ,vall.. 1c:s1. 
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3.4. A�I ERGO�IETRV TRAINIJ'iG PROGRAl\l�lE 

J.4.1. EXERCISE GROUP:

Tile exercise pro1ocol \YUS in 3 phases: 

n) \Vnnn-up,

b) Ann crgomelry ,vorkout (Mnin menu),

c) Cool do\\11.

n) \V1\RM-UP Pl !ASE: The gool of Lhis pho.se \\'OS to mildly stn:tch nlusclcs Md

increase circulotion 10 muscles o.nd joinLS in preparation for Lhc Lruining session. II

lusted 5 minutes und comprised flexibility exercises of the neck, upper limbs nnd trunk

us follo,vs:

NECK: Neck rotation 10 Lhc lefi Md right, neck nexion, nnd neck extension exercises.

UPPER LI l'vlBS: Shoulder shrugs, nrm roiscs (lnteml, front nnd back), shoulder circles,

elbo,v ond ,vrist Ocxion and extension exercises.

TRUNK: Trunk rotation to the lcfi and right, Mterior Md side Ocxion trunk exercises. 

For convenience, the flexibility exercises ,vcre cnmcd out in comfonnble sining. 

Pnnicipnnts ,vcrc encouraged to corry out each flexibility exercise 1,vicc, 10 the limit of 

movcnlcnt possible 01 cnch joint, "hilc carrying out deep brcnthing l!.'(ercises at 

intervals. 

b) ARJ\1 ERGOME"fRY \VORK OUT (fvlnin n1cnu): The goal of this pho.sc ,,'IIS to

condition the cnrdio-rcspimlory S)'Stcm using the nrm crgomctcr. The equipment ,vas

mounted on n tabletop nnd secured "ilh clnmps, ,vhilc ensuring that the nxis of its

pednls ,vas at shoulder height for each participant. Participants assunled a comfortable

sitting posture close to the onn ergometer from "here its pednls ,vere grasped to carry

out Lhe cycling nlotions (Plate 3. 7). The ACS�I exercise recommendations for polio

survivors (Birk, 2003) ,verc adhered to ns follo,vs:

Exerci c Intensity:

In compliance \\,jtll the ACSM's recon1mcndation. the exercise intensity for 

pnrticipMtS ranged from 40 -70% of t11eir cnlculnted ngc-ndjusted moximal heart rote
(except if fatigue disallo\\'Cd). The maximal hean rote \\'11S estimated ns: max I lR =

220-Age (Lockene and Keyes, 1994).
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Pl A IF 1 7 /\ part1ci1>,inl untlcrgo1ng lhc .,nn crgon1cll) lr,11111111: 
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la�h part1clp.1nt conunenced the a.rm crgomctr) training programme at the 101,1.cr lurut 

of the tnrgct c,crcisc 1ntcn5ity (i.c 400, of mn.x IIR). Proa,cs,ion ,v nude every ,,,-o

\\tt\.$ by ensuring 5% increment in prutieipant's excre,sc hc:irt rate, and addition.illy, 

b> increasing the c.xcrc1sc duro11on by 5 minute,. Progression 1n the exCTc:1se LOtrnsuy

continued until the upper Ii nut of the tnrgc1 exercise ln1cns11y (i.e 70¾ of ma.x I IR) wu 

attained The FTI polar hc.ut rote monitor \\11S used 10 keep track of parueipant.f heart 

nuc 111 ctCh point in time dunng the trnining session, as a v1sunl and audible alarm \l.'U

gl\cn \\henever p;utie1pants foiled 10 exercise ,vith1n their exercise 1.1.rge1 zones. The 

researcher controlled the cxm:1sc inlenslty by cncou111g1ng participants to modify the 

speed of pccWling. or by odjus1ing the �1s1anco on the arm eri.ometer to produce the 

dcstred c.,crc,sc 1o.rget he.in rote. 

Exercise Duration: The initinl aerobic e'.'<erc1se duration was "ilhin partir-1paa1s' 

tolmncc level, but this ,,us progrc.ssi\'cly increased by 5 minutes c,cry l\\O "'tth 

until duration of20 to 30 minutes per exercise session 1,1.us onained. 

Exercise F�qucncy: Thrice- \\'etkly frequency rote ,Yith ahcmate d:iys of n:si \\'35

CllSW'td throughout lhe nvelvc-wcck 111Uning programme. Table 3.1 sho"" the arm

crgomt'tl) t.nuning protocol for the exercise group. 

c) COOL DOWN PHASE. The goal of this ptui.se \\'US to allo,, the be:ut � and

blood pressure to gradually o.nd snfcly return 10 their pn:- exercise level The ph3sc

lasted (i,·, minutes and c:u:h participant ,vns 1nsLruCtcd to slo,, ly Jee� the rate uf

pedalling the arm t'rgometcr flc1db1hty cxercuc:1 1n\Olv1n11 the neck. urrcr hmb, anJ

t,unl,.. "'m also earned out in this ph.uc, 1ntcnpc:rscd "1th J«r ltrcathins c,�

3,4.2. COl''TllOL CROlJP: Parttc1pants 1n lhe control group J1d not bl., l'V' ,n the 

ilJlJl ergomctty lffin1n but \\CTC also in�lnKt.:d 10 CD.ff) out the s.imc 1lc,1b1h1, 

exercises as for the eit«Ctsc aroup a.s rlm:cbo � Oc,,biht} c,cn:tlo(, "� 

lntt>npencd \\lth deep brcathin& cxcr,io;c, anJ comcJ uut thn,c "«�I> ,m altmu� 

d.t)-s for t1,1.el\e consecuu,c "�I.. No (lfllg�,1on \\;s.\ m.'IJ.:- In their c,,-rc-,sc­

r,ognunmc I able J 2 ,ho"'l the con1rul sroup'1 rt11ect'11 c,�rc,� J, 1 •n 101 th.: 12· 

'>',-ck penoJ 
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TABLE 3.1: EXERCISE GROUP'S ARM ERGO�lETRY TR.Ah ING PROTOCOL. 

ACTIVITY TYPE OF DUR.ATION INTEi�SITY FREQUENCY 
EXERCISE 

WARM UP FLEXIBILITY S 1ninutcs 2-S rcpc1i1ions for 3 times \\ccl.ly 
EXERCISES c11ch cxcn::isc to (on alternate 

the limit of days) for 12 
NECK: movement consecutive 
-Neck rotntion to possible, weeks 
lhe lcn and righl interspersed ,vith 
-Neck Ocxion and deep breathing 
extension cxcn::ises 
UPPER LlrvlBS:
-Shoulder shrugs
nnd circles
-Arm raises up, to
the side, front and
bock
-Elbow flcxion nnd
ex1cnsion
• \Vris1 Ocxion ond

• 

ex1ens1on 
TRUNK: 
-Trunk rolnlion to
1hc rigl11 nnd lcn
-Anterior nnd side
ncxion 1runk
exercise

MAIN ARNI \VEEK 1-2: \\fEEK 1-2: 3 limes weekly 
MENU ERGOl\-1 ETR Y 5-10 minu1cs 40�5% of each on nhcmn1c 
(AEROBIC (dc1crmincd by p11rticipnn1's days 
EXERCISE each c.rilcula1ed ngc-
\VORKOUl) poniciplllll's odjusicd mo.ximal 

tOICrllllCC level) hcnn rn1c 
(IIRmn,x) 

\VEEKJ-4: \VEEK 3-4: 

I 0· 1 S minuics 45-S0% of
HRrnox

\\1EEK S-6: \VEEK S-6: 

15-20 minulcs 50-55% of
HRmox

\\'EEK 7-8: \VEEK 7-8: 

20-25 min111cs S5-60% of 
I IRn111,x 

\VEEK 9-10: \\'EEK 9-10: 
25-30 minulcs 60-65% of

HRrn11.,
\VEEK I I• I 2: '''EEK 11-12:
25-30 minutes 65-70¼ of

I IRmn.,

COOL Replica of ,vorm up 5 minutes ns for As for \\llnn up A� for \\nrm up 

DO\VN exercises wonn up
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TABLE 3.2: PLACEBO EXERCISE DESIGN FOR 'I11E CONTROL GROUP 

ACTMTY TYPE OF DURATION INTENSITY FREQUENCY 

EXERCISE 

PLACEBO FLEXIBILITY IO minutes (No 4�10 repetitions 3 times ,,eekl) 
EXERCISES progression) for c:ich exercise (on ollcmatc 

to tl1e limit or days) for 12 
NECK: movement consccuti\c 
-Neck rotation to possible, \\'CCl.s 
the lcfi ond right interspersed 
-Neck llcition ,vith deep 
and extension breathing 
UPPER LIMBS: C.'<erciscs (No 
-Shoulder shrugs progression) 
ond circles
-Arm raises up,
to the side, front
ond bock
-Elbo,v llexion
ond extension
-\Vrist llcxion
ond extension
TRUNK:
-Trunk rotation
to the right ond
lcfi
-Anterior nnd
side llcxion
trunk exercise

, .. 
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3.4.3. Prec:aulions for the exercise training programnie 

Portic1pnnlS ,verc instn1e1cd 10 terminn1e the exercise sessions if 1hcy had shor1ncss of 

breath, unbearable pain, fatigue, or dizziness. The researcher ,vns prcscnl to monitor 

por1icipnnlS' exercise responses a1 ench training session. A prior ll!Tllllgcn1c111 \\US

1nadc 01 the En1ergcncy Uni1 of the University College Hospitnl for provision of 

immediate medical nssis1nnce in the event of unto,vnrcl exercise reactions. Ho,vever, 

none of the participants responded adversely to the exercise training programme. 

3.5. DATA Ai�ALYSlS: 

I. Porticipants' socio-demographic eho.ractcristics, health variables, and secondary

disablen1cn1 profile ,vere summnrizcd using descriptive statistics of ,neon. standard 

devia1ion, percentages and frequency distribution. 

2. The non-pnmmetric Spcnnnann correlation coefficient ,vns used to assess the

content validity of the Yoruba versions of the Dartmou1h COOP Chon System, Quality 

of Lifc-tvtultiple Sclerosis Version, Beck Depression Inventory nnd Tate secondary 

condiLions/comorbidities questionnaire. 

J. Repented measures ANOVA ,vus used for ,vithin-group comparison of the heart

rate, blood pressure, cardio-rcspirntory fitness and percent body fi11 of the experimental 

and control groups across ,vi.:ek 0, \\'Cek 4, \\'eek 8 and ,veek 12 of the sn1dy. 

4. Friedman's ANOVA ,,.is used for ,vithin-group comparison of the general health

mental health, and beallb-relnted quality of life scores of the experimental nnd control 

groups across ,vcck O, ,vcck 4, ,vcck 8 nnd \\'eek 12 of the s1udy. 

5. Independent t- test \\'US used 10 con1parc changes in hcon rote, blood pressure.

cordio-respiratory fitness and percent body fol of the cxperi1nen1nl ond control sroups

at the time frames of 0/4 ,veek, 4/8 \\'eek, 0/8 ,veek, 4/12 ,veek, 8/12 \\'eek, and 0112

,,·eek of the study.

6. Mann-\Vhitncy U-tcsl ,vns used to con1pare changes in the general health. mental

health and heolth-relntcd quality of life scores of the experimental nnd control groups

at the time fTilllles of 0/4 \\'eek, 4/8 ,veck, 0/8 ,vc:ck. 8/12 ,veek and 0/12 \\'CCI.. of the

study. 

The alpha-level for the t-tcst, ANOV A and �lnnn-\Vhitney U-test ,vns set at 0.05.
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Bonrerroni post- hoc analysis ,vith the alpha level set at 0.0125 ,vas used 10 test ror 

significant changes ,vhere repeated measures or ANOVA sho\\cd o significant 

diOcrcnce. 
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CHAPTER FOUR 

RESULTS ANO DISCUSSION 

4.1. RESULTS 

4.1.1. PAltTICIPANTS 

Sixty polio survivors (30 pnnicipnnts each for the e.xperimentnl and control groups) 

s1aned the randomized clinical trial, ho,vever, only 54 participants (90.0%) (28 

experin,cntnJ and 26 control) completed tJ1c study and hod their data nnolyzcd. T,vcnty­

ninc (53.70%) of the participants ,,·ere females ,vhjJc 25 (46.30%) ,vcre males. 1l1cir 

ages ranged from 26 to 54 years ,vrule age of onset of polio ,,-as bcl\, ec:_n I and 5 years 

,vitll n1ean of 3.20: 1.34 y enrs. Pnnicipnnls hod almost equnJ distribution bet\\reen 

bilateral nnd unilateral low·cr limb nffccto1ion (n .. 26 or 48.1% versus n=28 or 59.1% 

respectively). Different fonns of assistive devices ,vere employed by pnnicipants for 

ambulation; hO\\'ever, a.xillary crutches ,verc most commonly used. T,venty-six of the 

participants (48.1 %) ,vere unmarried. A good proportion hod fonnol education (n..:47 

or 87.0%) though majority (n=43 or 79.6%) did not go beyond secondary school level. 

Spinal dcfonnitics (n=-28 or 51.9%). contrncturcs (n•22 or 40.7%). obesity (n=l8 or 

33.3%), back pain (n=-17 or 31.5%), depn:ssion (n-14 or 25.9%) and hypertension 

(n•l2 or 22.2%) ,vere tlleir commonest secondary healtll conditions/co-morbidities. 

Tables 4.1 and 4.2 present tJ1c sclcclcd physical and socio-dcmogmphic chamcteristic.s 

or the panicipants respectively, whilt Table 4.3 presents their secondQl) hcaltll 

conditions/co-morbidities and general health complaints. Frequent telephone reminders 

nnd easy accessibility to the exercise training programme ,verc prob:tbly responsible 

for good coniplionce, as pnrticipnnts ,verc met 01 their dilTercnt plnccs of 

,vork/vocotion for the exercise training sessions except for four pruticipn.nts ,,ho hnd 

their training sessions at home (tJuee because lhC)' \\-ere unen,ployed, and one. because 

she ,vas trading 01 home). 
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TADLE ,tl: PU'l'SICAL CHARACTERISTICS OF PARTICIPANTS

CHARACTERISTICS FREQUENCY 

GENDER 

M 25 
F 29 

PARTS AFFECTED 
One lo,vcr lin1b 28 
Doth lo\\·cr lin1bs 26 

�.IODE OF AMllULATION 
I land-to knee gnit 12 
\Volking stick 9 

Elbo\\1 crutches 13 
Axillary crutches 20 

USE OF FULL LENGTII BRACE 
Not used 17 
Used on one LL 24 
Used on both LLs 13 

LL• Lo,vcr limb. 

PERCENT(%) 

46.3 
53.7 

51.9 
48.1 

22.2 
16.7 
24.1 
37.0 

31.5 
44.4 
24.1 

CU�IULATl\1E 
PERCE1''T {%) 

46.3 
100.0 

51.9 
100.0 

22.2 
38.9 
63.0 

100.0 

31.5 
75.9 
100.0 

I
I
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TABLE 4.2: SOCIO-DcMOGRAPH1C CIIARACTERJSTICS OF PARTICIPANTS
VARIABLES 

l'\lARITAL STATUS 
Single 
Married 
Divorced 
\VidO\\td 

EDUCATION 
Uneducated 
Primary school 
Secondary school 
ONDINCE 
IIND/1• degree 

ACC0f.1l\10DAT10 
I room apanment 
2-room opanmcnt
I room 11nd p11rlour ap411mcnt
> 3 rooms

l\IBANS OF TRANSPORTATION 
None 
Sa.loon cnr 

RELIGION 
Chrutia.nity 
Islam 

SOCIAL IIADITS 
Not lllking olcohoVsmoking 
Taking alcohol 
Taking alcohol and smoking 

OCCUPATION 
Unemployed 
Self cmploycd(ortlW1sltmdc_rs) 
Paid employment (privatef&o•t.) 

l\lONTIILY lNCOll1E 
110-4,999.00k 
W5000-9,999.00k 
#10,000-14,999.00k 
# 15,000-19,999.00k 
1120,000-24,999.00k 
#2S,000-29,999.00k 
�J0,000-34,999.00k 
#35,000-39,999.00k 
#40,000-44,999 OOk 
�45,000-49,999.00k 
#50,000 and Obo\C

FREQUENCY 

26 

23 
4 
l 
S4 

7 
18 
2S 
2 
., 
.. 

S4 

27 
6 

19 
') 

.... 

S4 

S2 
.l 
S4 

23 
ll 
S4 

J7 

6 
...l 
S4 

l 
37 
l:! 
S4 

43 
9 

• 

I 
• 

. 
-

54 

PERCENT(¾) 

48.1 
426 

74 
12 

100.0 

13.0 
33.3 
46.3 
3.7 
u 

100.0 

so.o 

11 I 
352 
.1.2 

100.0 

96.) 
3,7 

100.0 

42.6 
lli 
100.0 

87.0 
I I.I 

...1.2 
100.0 

.S.6 
68..S 
-™ 
100.0 

79.6 
16.6 

• 

19 

I 9 
•

-

1000 

! 
I 
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TABLE 4.3: HEALTH CO�IPLAINTS ,\ND SECONDARY IIE,\LTIICONDITIONS/CO-l\lORl31DIT1ES Al\10NG PARTICIPANTS 

UEALTII C0�1PLAJNT FREQUENCY 
OR CONDITION 

Spinn! defonnitics 28 
Require more help for 8 

day-to-day tasks 
Un\\'Mted ,veight 18 
gain/obesity 
Bock pain 17 
Contrncturcs 22 
Upper limb pain due to 9
use of assistive devices 
Periods of depression 14 
Problcnl muking or 17 
seeing friends 
Chronic pnin in oiuscles 8 
or joints 
Reduced ability to carry 6 
out activities of doily 
living 
Lock of romantic 31 
relationship 
Serious episodes of 16 
anxiety 
Episodes of fa! I or other 6
injuries 
Sensitivity to temperature 2 
in Uic extremities 
New muscle ,veakness in 4

previously ,veak muscles 
Feelings of being isolated 21

Nc:w muscle ,vcakness in 2
previously strong 
muscles 
Pins and needles 0 
sensation in the hoods
Sleep problcnis 8 
Increased thirst I 
llypcnension 12 
Fractures 0 

_Diabetes I 

PERCENT 
("/4) 

51.9 
14.8 

33.3 

31.5 
40.7 
16.7 

25.9 
31.5 

14.8 

I I. I 

57.4 

29.6 

I I. I

3.7 

7.4 

38.9 

3.7 

0 

14.S
1.9

22.2 
0 
1.9 

% DIAGNOSED 

0 
Not applicable 

0 

17.6 (na3) 
22.7 (n•5) 
0 

0 
Not npplicnble 

12.5 (n=I) 

Not applicable 

Not npplicnble 

0 

Not applicable 

0 

0 

Not applicnble 

0 

0 

0 
Nol npplicablc 
100 (n=l2) 
0 

100 (n•I)

•1. REPORTh�G
�IODERJ\TE OR
SIGNIFICANT 

PR01JL£�1 
25.0 (n•7 of28) 
0 (n=O ofS) 

44.4 (n"'8 of 18) 

35,3 (n=6 of 17) 
40.9 (n•9 of22) 
0 (n•O of9) 

0 (n=O of 14) 
41.2 (n=7 of 17)

0 (n=O of8) 

16.7 (n= I of6) 

58.1 (n 18 of3I) 

50.0 (n=8 of 16) 

0 (n=O of6) 

O (n-=O of2) 

25.0 (n=l of -1)

52.-1 (nc( I of21) 

0 (n= of2) 

0 (n"'OofO) 

25.0 (n:2 of S) 
0 (n•O of I}
66. 7 (n•S of 12) 
0 (n•O ofO) 
100.0 (n•lof I) 

• 
' 
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TABLE 4.3: HEALTH COl\1-PLAINTS AND SECONDARY H"EALTII 

CONDITIONS/CO-MORBIDITrES MIONG PARTICIPANTS 

IIEALTII CO�IPLAINT FREQUENCY 
OR CONDlTION 

Spinnl defonnities 28 
Require more help for 8 
dny-to-day tasks 
Un\\'3Jlted ,vcight 18 
gain/obesity 
Back pain 17 
Controctures 22 

Upper limb pain due to 9 
use of assistivc devices 
Periods of depression 14 
Problem making or 17 
seeing friends 
Chronic pain in mu scles 8 
or joints 
Reduced ability to carry 6 
out aeti, rities of doily 
living 
Lack of ro1nantic 31 
rclolionship 
Serious episodes of 16 
anxiety 
Episodes of fall or other 6 
injuries 
Sensitivity to ten1pcra1urc 2 
in the cx1ren1itics 
New muscle ,veokness in 4 
previously ,..,eak muscles 
Feelings of being isolated 21 

New muscle ,veakness in 2 
previously strong 
muscles 
Pins and needles 0 
sensation in the hands 
Sleep problems 8 
lncreoscd thirst I 
HyPcncnsion 12 
Fractures 0 

_Diabetes I 

PERCENT 
("/4) 

51.9 
14.8 

33.3 

31.5 
40.7 
16.7 

2S.9 
31.S 

14.8 

I I.I 

57.4 

29.6 

I I. I 

3.7 

7.4 

38.9 

3.7 

0 

14.8 
1.9 
22.2 

0 
1.9 

% DL\GNOSED 

0 

Not applicable 

0 

17.6 (n
=

3)
22,7 (n=S) 
0 

0 

Not applicable 

12.5 (n= l) 

Not applicoble 

Not applicable 

0 

Not applicable 

0 

0 

Not applicable 

0 

0 

0 

Not applicable 
100 (n 12) 
0 

100 (n"' l) 

% RErORTlNG 

l\lODERATE OR 

SIGNIFICANT 

PROIJLEl\l _ 

25.0 (n-7 of28) 
0 (n=O of8) 

44.4 (n=8 of 18) 

3S.3 (n=6 of 17) 
40.9 (n=9 of22) 
0 (n=O of9) 

0 (n=O of 14) 
41.2 {n-7 of 17) 

0 (n=O of8) 

16.7 (n2 l of6) 

S8.1 (n""18 of31) 

S0.0 (n=S of 16) 

0 (n=O of6) 

O (n""O of2) 

2S.O (n• 1 of 4)

52.4 (n= l I of21) 

0 {n of2) 

0 (n=O ofO) 

2S.0 (n•2 of 8) 
0 (n"'O of I)
66.7 (n=S of 12)
0 (n=O ofO) 
100.0 (n•lof I) 
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-'.J.2. CHARACTEIUSTICS OF PARTICIPANTS
The n1ean ngc, " 'eight, height, body mass index, percent fot, resting systolic blood
pressure, resting diastolic blood pressure, resting heart role, Beck depression inventory
scores, cardio- respiratory fitness scores and qunlity of life (QoL) scores of porticipants
in the experimental group ,.,.ere 38.43:1:6.97 years, 52.09±13.43kg, 146±0 12m.

, 24.95± 7 .03kglm·, 28.S 1± 11.89%. 127:t:7 .78mmJ lg. 78.S4±8.33mmJ lg, 80.S0±7 .06
beats/min, 7.49:t:7.21, 3.33±0.81 ml O.i/kg/n1in and 20.07± 1.01 respectively, ,vhile the 

menn age, ,veight, height, body n1ass index, percent fat, resting systolic blood pressure, 

resting clinstolic blood pressure, resting bean rote, Beck depression inventory scorcs. 

cnrdio-rcspirntory fitness scores nnd quality of life (QoL) scores for the control group 

were 38.08±5. 75ycars, 51.63:t:I 0.53kg, 1.48±0.12m, 23.70±4.45kg/m2
, 28 17±5.62°/o, 

127.85±7 .78mmHg, 78.85±3.73mmHg, 79. 12±8.04 beats/min. 9.00:t:6J9, 

3.35±1.41 ml  0?/kg/min and 21.05±0.81 respectively. Independent t-tcst at o •0.05 did 

not sho,v any significant difference bel\vecn the mean age (p=0.840), \\-cight 

(p-=0.890), height (p=0.604), BMJ (p--0.436), percent fat (p=0.896), resting systolic 

blood pressure (p=0.951 ), resting diastolic blood pressure (0.862), resting hcan rate 

(0.504), Beck depression inventory scores (p=021J), cardio-respirotor) fitness scores 

(0.956) and quality of life (QoL) scores (p-0. 121) of participants in both groups (Tobie 

4.4). 

-tl.3. CO�IPARI ON OF 1'11E CAllDIOVA CULAll P1-\RA�IETER OF
PA1lTICIPA1''TS IN TIIE EXJlERl�IE :Tt\L ANO COl\'TROL CltOUP \T
BASEL! 'E, \VEEK 4, \VEEK 8 ANO \\IEEK 12 OF 'nil'� STUDY

Heart Rate. The menn heart rates of the experimental group \\Clt' 80.50.t 7.06

beats/mm, 73.79-.7 73 beats/min, 76 I Ii bcnu/m1n and 73 54-1-' 99 bc;its. min at

baseline, end of the 4111 v.-ce�. end of the s• \\eel.. Md end of the 12111 ,,ttl.. of the: �tud)

I h'I th f the control nmup \\e� 79 1�8 04 bcalS min. 78 6�7 45respecuvc y, w I e at o ..--

beats/min. 78 77-J:.6.62 bcnulmin and 79 JI ±6 24 bcab. n11n fC)Jl«II' t:I) o1 �hni:.

• d f th 8°' \\ttL. nod end of the 17• \\CCI.. of the Stud).
(nd of the 4 wee'-, en  o e 

-0 Os ho cd thnt the groups' hdrt rate \\t:re not �1gnificuntl)Independent 1-test nt o . s \\ 

f th stud) (Table 4 S) The trcnJ t\fthc helUt r.11c
different ot each of the umc points O c 

rdffltcd in figure 4 1. Thm \\as a �n-of the expcnmcnt.al and control groups are r 
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Tt\DLE .&.4: Cl"IARACTERISTICS OF PAR'flCIPANTS

\11ri1blcs Group 1-v1lue p-v1luc 

Expcrin1cnlal Control 

"'"28 n•26 

!\1can:tSD !\1can:tSD 

Ase (yenrs) 38.43±6.97 38.08:t:5.75 0.042 0.840 

Height (m) 1.46±0.12 1.48±0.12 -0.034 0.604 

\\'eight (Kg) 52.09:13.43 51.63::10.53 0.028 0.890 

Bt.il (Kg/m1
) 24.95::7 .03 23.70±4.45 0.022 0.436 

Percent fill (o/o) 28.51± 11.89 28.17.:1:.5.62 -0.132 0.896 

RcstiogSBP(mmHs) 127::7.78 127.85±7.78 0.062 0.951 

RcstingDBP(mmHs) 78.54±8.33 78.85±3.73 0.174 0.862 

HR(bcats/mi n) 80.50±7.06 79.12:8.04 -0.674 0.504 

BDI scores 7.49.:1:7.21 9.00±6.39 0.806 0.213 

VO:ma.'( (ml Oi/kg/min) 3.33:i:0.8I 3.35:i:l.4 I -0.054 0956 

QoLscores 20.07::1.01 21.05±0.81 0.785 0.121 

8�11• Bod)· mass index SBr•Systolic blood pressure DBP•Di11S1ohc blood pressure

HR•Hcart rote 801 Beck depression inventory 

V01 mnx Index of cnrdio-respirotory fitness 

p• 0.05 

QoL-Q�lit) oflirc 
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TABLE 4.S: CO�IPARISON OF SELECTED IIEALTII VARIABLES OF 

PAllTICIPANTS AT \VEEK 0, \\'EEK 4, \\'EEK 8 AND \\'EEK 12 OF
1·11E STUDY. 

Group 
V11rl11blcs Time Experlmcntol Control 1-,•11luc 

frnme (n = 28) (n = 26) 

l\teorti:SD l\leon¼SO 

HR \VcckO 80.5±7.06 79.12:i:8.0-I -0.674
(bents/min) \Vcck 4 78.79:7.73 78.69:7.45 -0.699

\Veck 8 76.11:6.00 78.77±6.62 -1.282

\Vcck 12 73.54:1:4.99 79.J l:1:6.24 -0.9S9

SOP \Vcck 0 127.71:!:7 78 127.85± 7. 78 0.062

(n1mHg) \Veek 4 126.21:t6J3 126.96:1:7.43 0.04S

\Vcck 8 124.07:1:6.68 126.62:i:7JS 1.703

\Veck 12 121.50±6.29 126.69:t7.18 3.764

DBP \\leek 0 78.54±8.33 78.85±3.73 0.174

(mmHg) \Veck4 77.25±7.30 78.15±3.12 0182

\Vcek 8 73.18±6.10 77.69:1:3.15 0.929

\Vcck 12 71.36±4.98 77.54±3.39 1.465

POF \Vcck 0 28.51±11.89 28.17:t:5.62 -0.132

(%) \Vcck 4 27.04:t: 11.68 28.8S:t:5.96 -0. 771

\Vcck 8 25.46±11.46 29.4S:t:5.99 -1.525

\Vcck 12 23.43±11.24 30.52:i:6.0l 2.856

-0.055V021nn.x \Vcek 0 3.33±0.81 3.3S±l .43 
0.287 (ml01/kg/n1in) \Vcck 4 3.47±0.84 3.38:tlAO 

\Vcck 8 3.72±0,92 3.30±1.4 I 1.305 

4.04i0.93 3.19:tl.39 2 657 
-

\Veek 12 
•s· 'Ii d'fli bet,vcen experimental and control groups n1 a•0.05

rgnr 1cant , crence 

I IR I SOP I' blood pressure OBP•dinstolic blood pressure.
= 1e:in rate, •systo 1c 

PBF,. percent body fat, . · 
V . umption (index of cord10-rcsp1rolol')' fitness).
01mox• mox1n1ol oxygen cons 

p-,·nlue 

O.S0-1 

0.408 

0.207 

0.305 

0.951 

0,806 

0.062 

0.00-1• 

0.862 

0.511 

0.480 

0.100 

0.896 

0.420 

0.071 

0.001 • 

0.956 

0.776 

0.198 

0.010• 

I 
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lived, slight dccrcasc in lhc hC41t rntc f ,L_ o uic control group bc1,,ttn ,,eek O and \\ttk -i.

follo\\cd by O slighl incrc.uc bcl\,ccn \\CC' B ""d k 12 lul th " ... , \\tt • ,, c ere ,,-as a 
sustained, steady decrease 1n the hc:ut role of th · 

I e cxpenmcnlO group throughout the 
period of lhc study. 

Syslohc Blood Pressure The means of the S)s1ol1c blood pressure of the experimental 

group ,vcrc 127. 71:t: 7. 78mmllg, 126.21±6.J)mmHg, I 24.07.16.68mml l11 unJ 

121 SOi6.29mml lg 11 bascllnc, end of the 4111 \\'eek. end of the s• ,,eek nnd end of the 

12• ,,eek of the study rcspccti\-ely, ,,btle 1h31 of the conlIOI group ,,ere 

127.85±7 78mmHg, 126.96:!:7 43mmlfg, 126.62*7 JSmmHg and 126.69:t:7 18mmllg 

rcspcc1ively ot bnsclinc. end of the 4 ,,eek. end of the s• ,,eel.. nnd end of 1hc 12"' 

,,eek of lhc study Independent t·ICSI 01 a 0.0S sho,,·cd 1ha1 the groups ' S)Slolic blood 

pressure were no1 signifiC4ntl) difTcrcn1 111 �line, \\'CCk 4 ond ,,·eek 8 of the stud). 

bul the conlrOI group hnd sign1fic1111ll) grc:llcr (JP 0.004) S)Slol1c blood pressure 1hnn 

the expcrin1entnl group at the end of the 12• ,,eek of the stud)' (Tobie 4 S). The trends 

of the systolic blood pressure of the e>.pcrimen1nl nod control groups ore presented in 

rigure 4.2. \Vhilc there \\'US a stcndy decrease in the systolic blood pressure o f  the 

cxpcrin1cn1nl group ,vhieh b«.tme more IIUlrkcd in successive time points of the study. 

only o slight decrease ,vns observed 1n the control group from "·eek O 10 \\"eek 8 of the 

study, ,vhieh almost plateaued 01 the end of the stud). 

Dins101ic Blood Pressure. The means of the dins1ohc blood pressure of the 

expcrimcn1ol group ,vcre 78.S4 :!:8.3)mrnHg, 77.25±7.JOmmHg. 73.18:t6.IO mmllg

and 7 I .36±4.98nimJ lg 01 baseline, end of the 4" ,,eel.., end of the 8.., \\'CCk and end o f

1hc 12111 \\ttk of 1he study rcspccli\'cly, '"hilc that of the control group \\ere

78.85:1:3. 73mmHg, 78.15±3.12mm.Hg. 77.69±3.l 5mmHg nnd 77.54±3.39mmllg

rcspecuvely 01 baseline, end of the .i• \\CCI., end or the 8111 ,.,.eel. ond end of the 12

,,cck of the study respectively. Independent I-test at a 0.05 sho,,ed 1ha1 the groups'

diastolic blood pressure ,.,.ere not significnnLly different ot each of 1hc four time points

· I d (T bl 4 5) The trends of the diastolic blood pressure of the c,perimental
In l le SIU y O C . , 

d Scntcd in Figure 4.3. \Vhllc there \\'US o substnntial ste:idy
on conllol groups ore pre 

. 11 bl d p .... 5.,urc of the cxperimcntnl group all through lhc four
decrease 1n the dinsto c oo •� · 
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time points of the Sludy, lhere \\'IIS only a slight dccrusc observed in the conlrOI group 

through the entire time period. 

4.1.4. PERCENT DODY FAT 

The meons of the percent body fat of the expcrimenull group \\"Cre 28.51 :1:11.89%, 

27 .04:t:7 .11.68%, 25.46:t:.I 1.46% o.nd 23.43:t: 11.24 at baseline, end of the 4111 
\\'eel.., end 

of the 8111 ,veek nnd end of the 12111 ,vcek of the study respccu, cly, ,,hilc that of the 

control group ,verc 28.17±5.62%, 28.85±5.96� •• 29.45*5 9�. nnd 30.52±6.01% 
respectively 01 bnselinc, end of the 4111 \\'eek. end of the 3• \\'eek nnd end of the 12lh 
,vcck of the study respectively. lndcpcndcol t-tcst at a •0.05 shovtcd that the groups' 
percent body fat ,verc not significanlly diffc-mit 01 ,,·eek O, \\eek 4 and ,,·eek 8 of the 
study, but the control group hod significantly greater (p=0.001) percent bod> fat than 
the cxperin1cntol group ot the end of the 12• \\·eek of llle study (fable 4.5). The trends 
of l11c percent body fat of llle e.xpcrimcntol and control groups nrc presented in Figure 
4.4. \Vhile there \\'llS o progressive decrcnsc in the pcrcc:nl body fol of llle expcrin1cn1DI 
group throughout the study, there '''llS o conU11Sting increase in the percent body fat of 
the control group throughout the study. 

4.1.S. PAllTICll't\NT 'CARDIO-RESPllv\TORY FITNESS 

TI1c ,neon n1a.xin1nl oxygen consumption (V02mnx) of llle cxpcrimentnl group ,vcrc 

3.33:i:0.8 hnlO:/kg/n1in, 3.47±0.84n1I01/kl:lfm1n, 3. 72±0.9201101/J..g/min, 4.04±0.93 

mJ02/kg/min ot baseline, end of the 4th \\'CCk, end of the 8111 , , eek and end of ll1c 12111

,v1.-ek of the study respectively, ,vbilc that of llle control group ,,-ere 3.35±1.43

1nlOi/kg/min, 3.38± J .40mt02/kg/min. 3.30±1.41 ml02/kg/min, J.19±1.39

mt02/kgtmin.ot bnsc�nc, end of Lhe 4111 ,vcck. end of the 8111 \\'eek nnd end of the 12111

,vcck of ihe siudy respc,ctively. lndepcndenl t·ICSl 01 a •0.05 sbo\,·ed lhot tl1e groups'

d. · fi cores ,,·ere not significantly dilTercnt at oil the four timeca� 10-resp1rotory tncss s 
· 

f ll d (I' bl 4 5) Toe trends of the cardio-respimlol) fitness of l110points O lC SIU y O C • • 

· 1 ore presented in Figure 4.5. \Vhile there ,ws o steady
cxpcnmentol ond c-0ntro groups 
· . . · fitness of the expcnmcntol group through the four
tncrcnsc 10 the cord10-resp1rotory t 
· . re conversely observed in llle control group 01
tune points of the study, deereoscs \\C 

the lime points of the s1udy. 
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4J,6. \VJTllfN-GROUP COl\lPARJSON OF PA 1 RTlClPA1'TS' HE,\RT RATE 
ACllOSS \VEEK 0, \VEEK 4, \VEEK 8 A.'iD \VEEK 12 OF Tl IE STUD"I' 
Repented measures Annlysis of Variance (ANOVA) f th . . . o e participants' bean rate did
not sho\v significant group difTerenc (p o 410) · · c . , but the test \\'US s1g.n1ficant for ume 
while there \VO! 0 significant group-time intcroclion (p<0.001) (Tobie 4 6). Post-hoc
analysis using paired t-tcst ,vith the a-level set ot o 0125 b B " 

· d' . y on,crroru o �ustment
indicoted s1g.nific11nl dccrcnses in the heart rates of the participants in the cxpcrimenlBI
group ot 4th \\'Cck/8111 \vcck, Oweek/8th ,,·eek, 4th ,veek/12• "·eel.., 8111 \\'cek/1211, ,vccl­
and O \VCek/12111 \Vcck time interval,. The control group ho,ve,·er sho,vcd no significant
difference nt oil the lime intervnls (fBblc 4.7). 

4.J.7. \VITIIIN-GROUP CO�IPr\RI ON OF PARTIC1Pi\l\11'S' \'S"fOLIC 

llLOOD PRESSURE ACRO \\'EEK 0, \VEEK 4, \VEEK 8 ANO \VEEK 12 OF 

TIIE S'fUDY 

Repented measures 1\nolysis of Variance (ANOVA) of the participants' S)Stollc blood 

pressure sho,\'ed no significant group difference (p=0.504), but the te�t \\'i\S sig.nifieont 

for lin,c \\ hile there ,,'IIS o significant group-lime interaction (p<0.001) (fnble 4 8) 

Post-hoc anolysis using paired t-test \\iith the a-level set ot 0.012S by Bonferroni 

odjusunent indicotcd significant decreases in the systolic blood pressure of participants 

in ll1e expcri111cn1nl group ot 4111 ,vcck/8111 \veek, o,veek/8111 \Veck, 4th \\-cck/12111 \\eek,

8111 ,veek/12111 "'eek and O \\'cek/12" \\'Cck time intervals. The control r,roup ho\\'Cvcr

did not differ si&nificontly in llieir systolic blood pressure nt any of the time intervals 

(foble 4.9).

4.1.8. \VITIII -GROUP CO�ll'ARISON OF Pr\RT ICIP1 NTS' DIASTOLIC 

BLOOD PRESSURE ,\CROSS \VEEK 0, \VEEK -1, \VEEK 8 AND \VEEK12 OF 

TIIBSTUDY 
Repented nicosurcs Analysis of Variance (ANOVA) of the participants' diastolic blood 

d d S•1gn'iticant group difference (p"0.417), but Lht: test ,va.s
pressure cn1onstrate no 

· . 'fi ,, · 1 ·1 th c \\'t\S O sinnific:mt group-time interaction (p< 0.001)
s1gru 1cCIJlt 1or ume ,v II c er " 

(1 I · ·nn pllircd t-tcst ,vilh the a-level set ot 0.012S b)
nble 4.1 O). Post-hoc ana ysts us1 ., 

8 · d · ·r.cont deercnscs in the dinstolic blood pressure of
onferroni adjustment indicate s1gn1 1 

. . . 1 . 111 4111 "1:ek/81ll ,vcck, O\\ eck/8111 \,-eek, 4th
p:1rtle1ponts 1n the expenniento group

92 
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TABLE 4.6: REPEATED i\1EASURE ANALYSIS OF P,\RTICIPANT ' 

IIE1-\RT Iv\ TE ACROSS TIIE FOUR TL\tE Flv\1\tES 

Source Type 111 Sum or i\lran square or F I' 

squ11rc 

Bcl\\CCD Subjccis 

Group 116.712 116 712 I 0. 691 0410 

Error 8783.163 168.907 52 

\Vlthin Subjects 

Time 464.969 464.969 I 16.332 <0.001 •

Group x lime S09.413 509.413 I 17.894 <0.001 •

Error 1480.397 28469 52 

•Significant difference nt a•0.05

93 
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TABLE 4.7: POST-HOC ANALYSIS OF PAJtTICIP,\N
l

'S' IIE,\RT R,\1'E 

ACROSS TIIE FOUR Tl�IE FRM1ES OF TIIE STUDY 

\Yeck 

Ovs 4 

-I VS 8 

0 vs 8 

4 VS 12 

8 vs 12 

0 vs 12 

Mc11n 

difference 

2.79 

2.68 

5.46 

5.25 

2.57 

8.0-1 

Experimental 

1.978 

3.157 

4.093 

4.864 

3.935 

6.324 

p 

0.014 

0.004· 

<0.001 • 

<0.001 • 

0.001 • 

<0.001°

�leun 

difference 

0.42 

-0.08

0.)5 

-0.62

-0.S4

-0.19

Control 

-0.633

-0.228

0.567 

-1.424

-1.549

-0.278

• Indicates significant difference bet\\ een pair of \Vee ks nt a- 0.0125
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0.178 
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TABLE 4.8: REPEATED l\lEASlJRE i\NAL,'SIS OF P,\RTICIP-\l''TS' 

SYSTOLIC BLOOD PRESSURE ACROSS Tll£ FOUR Tll\1E Flv\l\lES 

Source Type 1 I I Sun1 of l\tc11n squ11re or F I' 

squnrcs 

Oci,,ccn Subjcc1s

Group 121.33 121.333 I 0.453 0.5� 

Error 13926.88 267.83 52 

\\lithin Subjects 

Time 181.96 181.962 I 8.99 0.004°

• 

Group x urne 466.96 466 962 I 23.08 <0.001 • 

Error 1052.22 20.235 52 

• Signi licnnt difference nt a•0.05
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\\'eek 

Ovs4 

4 vs 8 

0 \1$ 8 

4 \$ 12 

8 \'S 12 

0 \$ 12 

TABLE 4.9: POST-r1oc AN,\LVSlS OF PARTICIPM'TS' S\'STOLIC 

BLOOD P[tESSURE ACROS TIIE FOUR TL\IE FRAi\1ES OF TIIE �7 UO\ 

Experimental Control 

l\1eon t-voluc I' l\1con 1-,·alue 

difference difference 

1.50 2.583 0.016· 0.92 -0.792 0.241 

2.14 3.297 O.OOJ• -1.12 -I S98 0.142 

3.64 5.190 <0.001 • -0.19 -0.306 0.798 

4.71 6.003 <0.001° -2.08 -3.768 0,036 

2.S7 3.864 0.001 • -0.96 -2.682 0.063 

6.21 9.072 <0.001 • -1.15 -0.805 0 16-1 

"lndicntcs significnn1 dilTerencc bcl\,·e;:n pair or,vccks DI 0• 0.0125 
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TABLE 4. 10: REPEATED l\lEASURE Al�t\LYSIS OF PARTICIP,\1''TS' 

DIASTOLIC DLOOD PRESSUREACROSS TIIE FOUR Tll\lE FR,\1\IES

Source Type 111 Sum of !\Iran squ11rc df F p 

squares 

oc1,,·ecn Subjects 

Group 94.07 94.07 I 0.670 0.417 

Error 7303.77 140.46 52 

\Vi1hin Subjects 

Tin1c 429.41 429.41 I 14.37 <0.001 • 
' 

Group x lime 497.46 497.46 I 16.65 <0.001 • 

Error 1553.48 29.88 52 

•significont difference 01 a"0.05
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\\cck/12111 ,vcek Md O \\·cek/12111 weel,. tun· e in· 1 --• Th h e, vws ere \\11.s O\\C\ er no 
significant dilTercnce in the diastolic pressure of the con1rol group ncross nll the time
intervals (foblc 4.11 ). 

4.1.9. \VITIIIN-CROUr COl'!IPARJSON OF rARTIClrAl''TS' PERCENT 

DODY FAT ACllOSS \VEEK 0, \VEEK 4, \VEEK 8 Al�'D \\'EEK12 OF THE

STUDY 
Repeated measures Anolysis of Vorionce (ANOVA) of the panicipnnts' percent body 

fot did not show significant group dllTcrcncc (J)"0.083) but the test '''DS significant for 

time ,vhile there ,vas o significant group-time interaction (p<0.001) (Tobie 4 12). Post­

hoc analysis using paired t-tC51 \\ilh the a-level set 01 0.0125 by Donfcrroni adjustment 

rcveoled significant decreases in the percent body fot of participants in the 

cxperimcntol group across nll the time frames of the study. Similarly, there ,vcrc 

significMt increases in the percent fat of the conlrOI group 111 the 41h \\-Cek/8.,, ,vcck, 

Q,vcck/8111 \VCCk, 4th \\'Cek/12111 
\\'CCI,., g

lh \\'CCk/12"' \\'Cek and O \\'CCk/1211, 
\\'CCI.. time 

intervals (Tobie 4.13). 

4.1.10. \VITIIIN-GROUP CO�lrAlll ON OF PARTIClrANTS' CARl)IO­

RESPIR.1\TORY FIT ES CORE ACRO S \VEEK 0, \VEEK 4, \VEEK 8 ANO 

\VEEK 12 OFTIIEST o,, 

Repeated measures Analysis of Variance (ANOVA) of the participants' cardio· 

respiratory fitness scores (V02ma.x) sho,vcd no significant group dilTcrencc (pz0.822) 

but the test \\'llS significnnt for umc nnd there ,vns significant group-time interaction 

(p<0.00 I )  (Tobie 4. I 4). Post-hoc analysis using paired t-test \\1th the o-lc:vcl set nt 

0.0125 by Bonfcrroni odjuslment sho\vcd significant increases in the cardio·rcspirotory 

Ii f · · · the evn<>rimental group across all the time fran1cs of thellncss scores o pnruc1pnnts ,n · .. ,.-
. ·1· t decreases in the cnrdio-rcspirntory fitness scoresstudy. There ,vere ho,vever s1gn1 icon 

f . . . I I the -Ith \\'CCk/12111 "·eek, 3111 \\cck/12111 \\'eek and 0o pan1c1pnnlS 1n the conlrO group a 

,vcek/12�' \veek 1in1c intcrvnls (Table 4.15). 
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TABLE 4.11: POST-HOC ANALYSIS OF PARTICIPANTS' DIASTOLIC
BLOOD PRESSURE ACROSS TlfE FOUR Tl�IE Flv\�IES OF THE STUD\'

Experimeotnl Conlrol 

Vttk Mean t-vulue p �tenn 1-,•aluc p 

difference diCfcrcocc 

I VS 4 1.29 1.581 0.125 -0.58 -1.248 O.S22

I VS 8 4.07 5.556 <0.001 • 0.38 -1.40 I 0.39S 

Ovs 8 5.36 5.07S <0.001 • -0.19 -0.581 0.843 

4 VS 12 5.89 4.998 <0.001 • 0.00 -0.280 1.000 

8 VS 12 1.82 2.421 0.067 -0.38 -1.505 0.376 

O vs 12 7.18 6.952 <0.001 • -0.58 -0.982 0.604 

•Lndicntcs significnnt difference bet,veen pair of ,veeks 01a=0.0125
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TABLE 4.11: POST-1-IOC ANALYSIS OF PARTICIPANTS' DIASTOLIC
BLOOD PRESSURE ACROSS THE FOUR Tll\lE FRAJ\IES OF TliE STUDY

- Experimental 
Control 

\Vcck Menn t-vnluc P l\>1c11n 1-,·aluc P 
iJirrcrcncc 

iJirTerence 

O vs 4 1.29 1.581 0.125 -0.58 -1.248 0.522 

4 \IS 8 4.07 5.556 <0.001 • 0.38 -1.401 0.395 

0 VS 8 5.36 5.075 <0.001 • -0.19 -0.581 0.843 

4 vs 12 5.89 4.998 <0.001 • 0.00 -0.280 1.000 

8 \'S 12 1.82 2.421 0.067 -0.38 -1.505 0.376 

0 vs 12 7.18 6.952 <0.001 • -0.58 -0.982 0.60-1 

•[ndicatcs significant difference bct,vcen pair of,vecks at a= 0.0125 
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TABLE 4.12: REPEATED MEASURE ANALYSIS OF PARTICIPAi\'TS' 

PERCENT DODY FAT ACROSS TKE FOUR Tll\1£ FRA�1ES 

Source Type 111 Sum or l\1cao square or F r 

squares 

(3ctv,cen Subjects 

Group 1443.71 1443.71 I 3.12 0.083 

Error 24032.86 462.17 52 

\Vithin Subjec1s 

Time 69.55 69.55 I 20.78 <0.001 • 

Group x tirnc 375.32 375.32 I 112.1 5 <0.001 • 

Error 174.02 3.35 52 

•Significont difference 01 a•0.05

100 

UNIV
ERSITY O

F IB
ADAN LI

BRARY



TABLE 4.13: POST-HOC ,\NALYSIS OF PARTICIPANTS' PERCENT BODY
FAT ACROSS TIIE FOUR Tll\1E FRAl\lES OFTtlE STUDY

Experimental 
Control 

\Veek Menn I-value p l\lean 1-,•alue p 

difference difference 

O vs 4 1.47 8.511 <0.001 • -0.65 -1.396 0.015 
4 \'S 8 1.58 4.582 <0.001 • -0.52 -J.450 O.OOJ•
0 VS 8 3.05 8.213 <0.001 • -1.17 -5.907 <0.001°

4 vs 12 3.61 7.687 <0.001 • -1.40 -5.815 <0.001 •

8 VS 12 2.04 11.884 <0.001° -0.88 -8.396 <0.001 •

0 VS 12 5,08 13.304 <0.001 • -2.06 -9.102 <0.001 •

•1ndico1cs signilicont difference bct,vccn poir of ,,·eeks 01 u= 0.0125 
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TABLE 4.14: REPE,\TEO l\rEASURE ANALYSIS OF CARDIO· 

RESPIRATORY FITNESS OF Pf\RTICIPANTS ACROSS T•tE FOUR Tll\lE 

FRAMES OF THE STUDY 

Source Type I I I Sum or l\1can square or F r 

squares 

Bct"·ecn Subjects 

Group 2507.573 2S07.573 I 778.726 <0.001 • 

Error 164.22S 3.220 S2 

\Vithin Subjects 

Time 5.169 5.769 2.61 <0.001 • 

Group x time 4.402 4.402 95.67 <0.001 • 

Error 1.468 1.468 52 

•Significnnl difference ot u-0.05
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TABLE 4.15: POST-HOC ANALYSIS OF CARDIO-RESPIRATORY FITNESS

OF PARTICIPANTS ACROSS THE FOUR Tli\lE FR.i\l\tES OFTllE STUDY

\Vcck 

Ovs4 

4 VS 8 

Ovs 8 

4 vs 12 

8 VS 12 

0 vs 12 

Expcrin1cnlal 

Mean 

difference 

-0.14

-0.25

-0.39

-0.56

-0.32

-0.70

I-value

-5.417

-5.429

-7.522

-10.663

-8.458

-11.842

p 

<0.001 • 

<0.001 • 

<0.00 I• 

<0.001 • 

<0.001· 

<0.001 • 

Control 

i\lc110 

difference 

-0.03

0.08 

0.05 

0.20 

0.1 I 

0.16 

1-\'IIIUC 

-0.998

2.537 

1.426 

5. I 12

3.382 

3.871 

•1ndicntes significant diITercncc bet,vccn pair of \\'"Cc:ks at a- 0.0125
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0.328 

0.018 

0.166 

<0.001 • 

0.002• 
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4.J.11. PARTICIPANTS' GENERAL HEALTH SCORES ,\CROSS \\'EEK o,
\\'EEK 4, \VEEK 8 AND WEEK 12 OF T•rE STUD\'

\Vithin-group con,parison of panicipants' general health using Friednu1nn's Al OVA 

sbo,ved significant decrease (implying improvement) in all the domains for the

expcrimcntnl group {p is <0.00 I, 0.002, 0.011, 0.00 I, <0.001, 0.044, 0.011 and 0.002 

for the feelings, doily activities, social activities, pain, chnnge in health, o,eroll health, 

social support and quality of life (QoL) domains respectively). Significant decrease 

(implying improvement) ,vas also seen in the feelings and pain don1nins (p• 0.044 nnd 

0.003 respectively) for lhc control group (Table 4.16). Mann \\lhitncy-U test ho,vever. 

sho,vcd that participants in the experimental group ,vere signilicantly belier in tl1c 

doily activities domain 01 ,veek 4th/81h (p= 0.020), \\-ttk 01811, (p=0.008), ,ve.ek 4111/12111

(p• 0.029) nnd \VCck 0/1211, (p=0.028), and in lhe social activities domain at ,,eek 

Sth/12111 (p=0.028) (Tobie 4.17). Further. lhc groups ,vcrc not signilicw11ly different in

their change-in-health, overall health, social support nnd quality of life domains of 

general health scores at any of tile time frames (Tobie 4.18). 

4.1.12. PARTICIPANTS' lfEALTH-RELt\TEO QUALITY OF LrFE SCORES 

ACROSS \VEEK 0, \\'EEK 4, \VEEK 8 AND \VEEK 12 OF "fHE STUDY 

\Vilhin-group co,npnrison of participants' health-related quality of life using

Friedmann ·s AN OVA sho,vcd significant increase in the o verall quolity o f  life

(p<0.001), henlth nnd functioning sub-scale (p=0.001), social and economic sub-scale

(p-- 0.027) a.nd the psychological/spiritual sub-scale (p=0.027) for the c;,,-pcrimcntol

group across the difTcrcnt tinte points of the study. The control group only had

· · · · JI 1·1 f life t...s 0.002) (Table 4 16). 1\/lann
s1gn11icant increase 1n the ovcro qua I Y o w 

d · "licnnt difference bc�vccn the c,cperin1entnl
\\lhitncy-U test ho,vever, shO\\'C no s1gn1 1 

II th · frames in the overall QoL or the QoL sub-scalesand control groups ot a e time 

(Tables 4.19 and 4.20). 
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TABLE 4.16: FRIEDl\lAN'S ANOVA FOR GENERAL IIEALTII SCORES, 

DEPIU:SSION AND HEALTII-RELATEO QUALITY OF LIFE (1-IRQL) FOR

THE EXPERIMENT AL AND CONTROL GROUPS ACROSS \VEEKS 0, 4, 8 

AND 12 OF THE STUDY. 

Health varlnbles 

GENERAL IIEALTII 

Feelings 
Doily activities 
Social activities 
Pain 
Chnnge in hcnlth 
Ovcrnll hcnllh 
Social support 
QoL 

DEPRESSION 

HJtQL 
QoL 
HFSUO 
SOCSUB 

PSPSUO 
FAMSUB 

Experimen111I 

Chi-square p 

23.132 <0.001 • 
14.905 0.002• 
11.093 0.011 • 
15.808 0.001 • 
17.737 <0.001 • 
8.122 0.044· 
I I. I 08 0.01 1 • 
15.0 0.002• 

19.615 <0.001' 

23.526 <0.001 • 

15.873 0.001' 

9.200 0.021• 

9.200 0.027°

7.000 0.072 

Control 

Chi-square 

8.007 
4.714 
2.538 
13.667 
4.286 
3.353 
I 0. 10 I 
7.000 

9.000 

14.7S5 
4.600 
-t600
7.250
4.600

p 

0.044· 
0.19-l 
0.468 
0.003• 
0.232 
0.340 
0.061 
0.072 

0.029' 

0.002• 
0.204 
0.204 
0.064 
0.20-l 

"Signilicnnl difference nl a.=O.OS 
. Subscale SOCSUB-Social 

8 Health and Func11on1os
QoL= Quality of life, l·!FSU • 

=Ps cholosical/spiritunl Subscnle, 
and Economic Subscolc, PSPSUB y 

FA�ISUB=Foniily Subscnlc. 
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TADLE 4.17: l\1ANN \VHJTNEY-U TEST FOR COl\1PARISON OF

EXPERIMENTAL AND CONTROL GROUPS' GENERAL l·IEALTII

SCOilES i\T DIFFERENT Tll\lE FRJ\i\lES lN TJlE STUDY 

GENERAL HEALTli EXP ER.Ii\ IE!'l'T AL CONTROL

Domains Menn Rank l\1can R11nk z.v11luc r-,•11lue 

Feelings 
26.52 28.41 -0.972 0.331 \Veek O vs 4 

\Veek 4 vs 8 25.15 29.68 -1.813 0.070 
\Veek O vs 8 24.63 28. 16 • 1.908 0.056 
\Veek 4 vs 12 25.10 29.73 -1.542 0.123 
\',leek 8 vs 12 26.08 28.82 -I.IOI 0.271 
\\leek O vs 12 24.44 28.34 -1.792 0.073 

Daily activities 
\\leek O vs 4 26.54 28.39 0.954 0.340 
Week4 vs 8 24.15 30.61 2.324 0.020• 
\\leek O vs 8 24.08 30.68 2.641 0.008· 
\Veek4 VS 12 24.50 30.29 2.189 0.029' 

0.076 0.939 27.58 27.43 \\leek 8 vs 12 
2.202 0.028· Week O vs 12 24.48 JO.JO 

Social activities 
28.86 1.3 I 0 0.190 \Veck O vs 4 26.04 

0.019 0.985 27.52 27.48 \Vcek 4 vs 8 
0.794 0.427 28.39 \Vcck O vs 8 26.54 
1.841 0.066 29.71 \Veek 4 vs 12 25.12 
2.204 0.028· 29.79 \Veck 8 vs 12 25.04 

29.75 1.681 0.093 
\Veek O vs 12 25.08 

Pain 27.89 0.379 0.705 27.08 \Vcek O vs 4 
27.86 0.298 0.766 27.12 \Vcck 4 vs 8 
27.88 0.260 0.795 

\Veek O vs 8 27.10 
27.88 0.260 0.795 

\Veek 4 vs 12 27.10 
27.89 0.379 0.705 

\Veek 8 vs 12 27.08 
27.52 0.012 0.990 

27.48 \Vcck O VS 12 

*Significant difference al a•0.05

UNIV
ERSITY O

F IB
ADAN LI

BRARY



TABLE 4.18: MANN \VHlTNEY-U TEST FOR COl\lPARJSON OF 

EXPERIMENTAL AND CONTROL GROUPS' GENERAL llEALTll 

SCORES AT DIFFERENT Tll\1E FRAl\lES lN THE STUDY 

GENERAL IIEALTR C:XPERll\tENTAL CONTllOL 
Oon111lns i\lcnn Rank i\1ean Rank z-valuc
Change in ffenllh 
\Vcek O vs 4 26.52 28.34 1.964 
\Veek 4 vs 8 26.08 28.82 I. I 01
\Vcck O vs 8 25.08 29.75 1.683
\Vcck4 vs 12 25.62 29.25 1.261
\Vcck 8 vs 12 27.04 27.93 0.524
\VeekO vs 12 25.04 28.79 1.578

Ovcrnll licnlth 
27.08 27.89 0.379 \Veek O vs 4 
27.06 27.91 0.341 \\leek 4 vs 8 
27.06 27.91 0.342 \Veek O vs 8 
26.08 28.82 0.988 \Vcek 4 vs 12 
26.04 28.86 1.309 \Vcek 8 vs 12 
26.46 28.46 0.857 \\leek O vs 12 

Social Support 
27.58 27.43 0.076 \Yeck O vs 4 

27.43 0.076 27.58 \\leek 4 vs 8 
27.36 0.113 \\leek O vs 8 27.65 
27.36 0.113 \\leek 4 vs 12 27.65 
27.43 0.76 \\leek 8 vs 12 27.58 
27.32 0.128 

\Yeck O vs 12 27.69 

QoL 
28.89 1.701 27.00 \\leek O vs 4 
27.89 0.379 

\Vcck4 VS 8 27.08 
28.82 1.099 

\Yeck O vs 8 26.08 
28.29 0.566 

\Yeck 4 vs 12 26.65 
27.89 0.379 

\Yeck 8 vs 12 27.08 
28.30 1.297 27.56 \\leek O vs 12 

QoL=- Quality of life 

p-,r:ilu< 

0.051 
0.271 
0.092 
0.207 
0.601 
0.1 I 5

0.705 
0.733 
0.733 
0.323 
0.191 
0.391 

0.939 
0.939 
0.910 
0.910 
0.939 
0.898 

0.089 
0.705 
0.272 
0.571 
0.705 
0.195 UNIV
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TABLE 4.19: l\lA.l\'N \VlUTNEY-U TEST FOR IIE,\LTII-RELJ\TED 

QUALITY OF LLFE SCORES OF PARTICIPANTS ACROSS DIFFERENT 

TfME FRAMES IN Tl-IE STUDY 

lfRQL EXPERThlENT AL CONTROL 

Domains Mean Ronk l\fcan Rank z-valuc p-valuc

Tolol QoL 

\\leek O vs 4 27.21 27.81 0.213 0.831 

\\leek 4 vs 8 26.75 28.31 0.537 0.591 

\\leek O vs 8 26.82 28.23 0.486 0.627 

Wcck4 vs 12 25.79 29.35 1.053 0.293 

\Veek 8 vs 12 25.18 28.68 1.599 0.110 

\\leek O vs 12 26.00 28.00 0.921 0.357 

llFSUll 

\\leek O vs 4 27.48 27.52 0.019 0.985 

\Veek 4 vs 8 26.55 27.52 1.010 0.312 

\Veek O vs 8 27.04 28.00 0.448 0.655 

\Vcck 4 vs 12 25.25 27.52 1.680 0.093 

\Veek 8 VS 12 25.25 29.92 1.869 0.062 

\Veek O vs 12 25.36 29.81 1.601 0.109 

SOCSU13 

\Veek O vs 4 27.09 27.9� 0.502 0.616 

\Veek 4 vs 8 27.09 27.9� 0.502 0.616 

\Vcck O vs 8 27.09 27.94 0.502 0.616 

0.485 28.35 0.698 
\\leek 4 vs 12 26.71 

0.616 27.94 0.502 
\Veek 8 vs 12 27.09 

0.698 0.485 28.35 
\Vcck O vs 12 26.71 

. , e QoL"'Qunlity of life, IIFSUD• llcnlth nnd
I lRQL•Hcnltlt-reloted qunhty of hfi ' 

. b-scolc
functioning I socsun .. Sociol nnd cconom,c S\I 

sub-sen e, 
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TABLE 4.20: MM'N \VHJTNEY-U TEST FOR HEALTU-REL�\TEO 

QUALITY OF LIFE SCORES Al\1> DEPRESSION ACROSS DIFFERENT 

TmlE FRAMES fNTRESTUDY 

EXPEIUi\tENTAL 

HRQL 
PSPSUB Domnin 
\Veek O vs 4 

\Vcck4 vs 8 

\Vcck O vs 8 
\Vcek 4 VS 12 
\Veek 8 vs 12 
\Veek O vs 12 
HRQL 
F1\MSUD Domnin 
\Veek O vs4 

\\leek 4 vs 8 
\Vcek O VS 8 
\Veek 4 vs 12 
\Vcck 8 vs 12 
\Vcek O vs 12 

DEPRESSION 

\Veek O VS 4 
\Veek 4 vs 8 
\Veek O vs 8 
\Veek 4 vs 12 
\Vcck 8 vs 12 
\Vcck O vs 12 

1\-leon llank 

27.64 
27.57 
27.61 
27.04 
27.04 
27.14 

27.52 
27.52 
27.52 
27.00 
27.04 
27.04 

28.36 
28.82 
27.23 
28.27 
28.26 
27.29 

C01''TROL 

l\'lean Ronk 

27.35 
27.42 
27.38 
28.00 
28.00 
27.88 

27.48 
27.48 
27.48 
28.04 
28.00 
28.00 

26.58 
26.08 
25.63 
25.63 
26.26 
26.22 

Z-\'olue 

0.153 
0.076 
0.114 
0.386 
0.567 
0.297 

0.026 
0.026 
0.026 
0.482 
0.567 
0.448 

0.763 
I. I 01
1.242
1.242
0.763
1.193

p-,•aluc 

0.879 
0.939 
0.909 
0.700 
0.571 
0.767 

0.979 
0.979 
0.979 
0.630 
0.571 
0.655 

0.445 
0.271 
0.214 
0.214 
0.445 
0.233 

. fl"fi PSPSUB= Psychologicnl/Spiritunl sub-scnle
1 IRQL-1 lco.lth-related quality O I c. 

FANISlJB-f'an1ily sub-scale
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4.1.13. BE€K DEPRESSION lNVENTORY SCORES OF P�\RTICIP,\NTS 

ACROSS \VEEK O, \VEEK 4, \VEEK 8 AND \\'EEK 12 OF THE STUDY 

\Vi thin-group comparison of participants' depression score using Fricdmnno ·s

ANOVA sho,ved signific.ant decrense (implying less depressive symp1oms) for both

the cxpcrimenlnl and the control groups ,vith p-values of <0.00 I and 0.029 

respectively (Table 4.16). Mann \Vhilney-U test however, sho,,·ed no significant 

dilTcrence bet,veen the experimental and contr0l groups across all the time frames 

(f oble 4.20). 

UNIV
ERSITY O

F IB
ADAN LI

BRARY



4.2. IIYPOTHESIS TESTING

Sub-h)'pothesis 1 

Ho There \VOuld be no significant difference in lhe experimental group's daily

octivities domoin score of general health, on the Dartmouth COOP Chon ocross ,vcck 

o, 4, 8 ond 12 of the study. 

Alpho level=- 0.05 

Test stolistic: Fricdmonn's ANOVA 

Observed p-vnlue: 0.002 

Since lhe observed p< 0.05, the hypothesis ,vns therefore REJECTED. 

Sub-hypothesis 2

Ho 111ere ,vould be no significant difference in the control group's doily ociivilies 

domain score of general henhh, on the Dartmouth COOP Chart across ,veek 0. 4, 8 and 

12 of the study. 

Alpho le\ lcl= 0.05 

Test statistic: Friedmann 's Al\lOVA 

Observed p-vnlue: 0. I 94 

Since the observed p> 0.05, the hypothesis was therefore ACCEPTED. 

Sub-hypothesis 3 

Ho: There ,vould be no significant dilTcrcnce in the experimental group's feelings 

domain score of general health, on the Dartmouth COOP Chn11 across ,veck 0, 4, 8 and 

12 oft.be study. 

Alpha lc\lcl= 0.05 

Test stotistic: Friedmnnn's ANOVA 

Observed p-\lnlue: <0.00 I 

Since the observed p< 0.05, the hypothesis wrns therefore REJECTED.

Sub-hypothesis 4 
. . d·m nee in the control group's feelings domnin

I l o  There \\'Ould be no s1gruficant I ere 

th COOP Chnl1 across \\t:ek 0. 4, 8 ond 12 of
score of gcncrnl health, on the oru1mou 

the study. 

Alpha level• 0.05 

UNIV
ERSITY O

F IB
ADAN LI

BRARY



Test statistic: Friedmann's ANOV A 

Observed p-vnlue: 0.044 

Since the observed p< 0.05, the hypothesis \\'OS therefore REJECTED.

Sub-hypothesis 5

Ho There ,vould be no significant dilTerence i n  the e.'<perimeotal group's social 

activities don1ain score of general health, on lhe Dnnmoulb COOP Chart across \Vcek 

0, 4, 8 nnd 12 of the study. 

Alpha level= 0.05 

Test statistic: Friedmann's ANOVA 

Observed p-valuc: 0.011 

Since the observed p< 0.0S, the hypothesis ,vos therefore REJECTED. 

Sub-hypothesis 6 

1-10 111crc ,vould be no significant difference in the control group's social octi, itics 

domain score of general hcnlth, on lhc Dartmouth COOP Churt :icross s,vcek O. 4. 8 

nod 12  of the study. 

Alphn level= 0.05 

Test statistic: Friedn1nnn's ANOVA 

Observed p-value: 0.468

Since the observed p> 0.05, the hypothesis ,\·as therefore ACCEPTED. 

Sub-hypothesis 7 

Ho There ,vould be no significant diITcrcnce in the experimcntnl group's pnin domrun 

score of general bcallh, on the Dnrtmoutl1 COOP Chart ocross ,vcck 0. 4. 8 and 12 of 

the study. 

Alpha level .. 0.0S 

Test statistic: Friedmann's ANOVA 

Observed p-value: 0.00 I

. th I tl 5 s \\'11S therefore REJECTED.
Since the observed p< 0.05, e l)'JlO 1c- 1 

Sub-hypothesis 8 , . . 
. . d'"" rencc in the control group s pain domain score

llo TI1crc ,vould be no significant 1110 

COOP Chart across ,vccl.. 0, 4, 8 and 12 of the
of general health, on the Dnrt111outh

study. 
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Alpha Jc\ cl 0.05 

1 ol stntistic: Fricdn111nn's ANO VA 

Observed p--vnluc: 0.003 

Sintt the observed p< 0.05, the hYJ>Othesis \Vas therefore REJECTED 

Sub-hypot hesis 9

I¼ There \\'Ould be no signilicunt difference in the expcnmmuil group', change-in­

he3llh domnin score or genernl bcnlth, on the D3!tmouth COOP Chait ecross v.-eck o .

.i, 8 a.nd 12 of the sludy. 

Alph3 IC\el• 0.05 

Test st®Stic: Fricdmnnn's ANOVA 

Obsmed p--valuc: <0.001 

SUJCC the observed p< 0.05, the hypothesis \\'IU therefore REJECTED 

uh-hypothesis lO 

H.. Tbcrc \\'Ould be no sigruficant difference in the conuol group's changc-in-bcallh 

donwn score of general health, on the Dortmouth COOP Chait aero� \\ttl 0, 4. 8 and 

12 oft.be study. 

Alpha IC\ el= 0.05

Test statistic· Friedmann' s ANOV A 

Observed p--value· 0.232 

Since the observed p> 0.05, the hypothesis ,,115 lhcrcfore ACCEPTED 

�ub-bypo1bcsis 11 

II There \\Ould be no significant dilf«mcc in lhe e,ptrimenul �n,ur·s O\aall be4lth 

domain score of general health, on the D.utmouth COOP Clwt across "«'L. O. 4, u.nd 

12 or the Stud).

Alpha level 0.05 

1�t -utislit. f ricdmAnn's ANOVA 

Ob< ... ned p,,11lue: 0 044 

\1nu the olxcn cd p< 0 OS. the h)"Jl'llhffi� \\11.'i thcrct11rc RI :JI l ll l)

\uh•h)flOlht,b 12 
• J" 'fct'nc.:- ,n the �"Mtnil &"-"'I" • 1..'\�I hc-ahh

II I lt--:n. \\ould � no 51;n10clllll '"' 

().utfflOUlh CtX)P C h:111 o.:rou \\\"t"\; O. 4 and
do1n.un Kore of 111:ncnil h�hh, on the
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12 oftl1c study. 

Alpha level= 0.05 

Test statistic: Friedmann's ANOVA 

Observed p-value: 0.340 

Since the observed p> 0.05, the hypotliesis \\'IIS therefore ACCEPTED. 

Sub-hypothesis 13 

Ho There ,vould be no significo.nt difference in the experimental group's socioJ suppon

domain score of general health, on the Dartn1oulli COOP Chon across v,cck o, 4, s nnd 

12 of the study. 

Alpha level• 0.05 

Test statistic: Friedmann· s ANOV A 

Observed p-vnluc: 0.011 

Since the observed p< 0.05, the hypothesis ,vos therefore REJECTED. 

Sub-hypothesis 14 

Ho TI1ere ,vould be no significant diITcrcncc in the control group's social suppon 

domain score of general henllh, on the Dnnmouth COOP Chart across ,veek 0, 4, 8 and 

12 ofllie study. 

Alpha level= 0.05 

Test statistic: Friedmann's ANOVA 

Observed p-vnlue: 0.061 

Since the observed p>0.05, the hypothesis ,,·ns therefore ACCEPTED. 

Sub-hypothesis 15 

Ho There ,vould be no significMt difference in the experimental group's quality of life

domnin score of gcnernl health, on the Onr1n1outh COOP Chart across \\eek 0, 4, 8 and

12 of the study. 

Alpha level• 0.05 

Test statistic: Friedmann's A.NOVA 

Observed p-vnluc: 0.002 
. ti · , s therefore REJECTED.

Since the observed p< 0.05, the hypo 1cs15 "11 
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SulJ.hypotbcsi, 16 

Ho There ,vould be no significant diffi · th . . . crcnce 1n e control group s quaht) of life
domain score of general bcuhh, on the Dartmouth COOP Cha.rt across ,veek o, 4, 8 and
12 of the study. 

Alpha level• 0.05 

Test statistic: Friedmnnn's ANOVA 

Observed p-vnlue: 0.072 

Sine� the observed p> 0.05, the hypothesis "'BS therefore ACCEPTED. 

Sub-hypothesis 17 

Ho There ,vould be no significant dilTcrence in the 8<.'cck Depression Inventory scores 

of the experimental group across ,,..eek 0, 4, 8 and 12 of the study. 

Alpha level• 0.05 

Test statistic: Fricdmnnn's ANOVA 

Observed p-volue: <0.00 l 

Since the observed p< 0.05, the hypothesis ,,..as therefore REJECTED. 

Sub-hypothesis 18 

Ho There ,vould be no significant dilTcrcnce in the Deck Depression Inventor)· scores 

of the control group across ,veek 0, 4, 8 nnd 12 of the study. 

Alpha level= 0.05 

Test statistic: Friedn1ann's ANOVA 

Observed p-voJue: 0.029 
Since ll1e observed p< 0.05, the hypothesis \\fl\S therefore REJECTED. 

Sub-hypothesis 19

Ho There ,vould be no significnnt difference in the dinstolic blood pressure of the

experimental group across ,veek 0, 4, 8 and 12 of  the study. 

Alpha level• 0.05 

Test statistic: One-,vay ANOVA 

Observed p-vnlue: 0.417 
th · ,':IS therefore ACCEPTED.

Since the observed p>0.05, the hypo csis ' 
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Sub-bypolbcsis 20 

Ho There \VOuld be no significant difference in the diastolic blood pressure of the
control group across \Vtek 0, 4, 8 and 12 of the study.

Alpha level,. 0.05 

Test statistic: One-\\•ay ANOVA 

Observed p-volue: 0.417 

Since the observed p>0.05, the hypothesis ,vns therefore ACCEPTED. 

Sub-hypothesis 21 

Ho There ,vould b e  no significant difference in lhe systolic blood pressure of the 

experimental group across ,vcek 0, 4 , 8 and 12 of the study. 

Alpha level• 0.05 

Test statistic: One-,vny ANOVA 

Observed p-value: p:0.504

Since the observed p>0.05, the hypothesis \YllS therefore ACCEPTED. 

Sub-hypothesis 22 

Ho There ,vould be no signifieru,t difference in the systolic blood pressure of the 

control group across ,,'Cek 0, 4, 8 and 12 of the study. 

Alpha level= 0.05 

Test statistic: One-,vny ANOVA 

Observed p-value: p-0.504 

Since the observed p>0.05, the hypothesis \\'llS therefore ACCEPTED. 

Sub-hypothesis 23 

Ho There ,vould be no signilicnn1 difference in the resting heart rote of the

experimental group across \\'eek 0, 4, 8 and 12 of the study.

Alpha level= 0.05 

Test statistic: One-\\'ll)' ANOVA 

Observed p-valuc: p"'0.410 
• I • vas therefore ACCEP1 ED.

Since the observed p>0.05, the hypot 1es1s ' 

Sub-hypothesis 24 
. . d'ffi rence in the resting hcnrt rote of the control

llo TI1erc ,vould be no s1gn1ficant 1 e 

group across ,veek 0, 4, 8 ond 12 of ibc study.

Alpha level• 0.05 
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Test statistic: One-\\-ay ANOVA 

Observed p-volue: p=0.410 

Since the observed p>0.05, the hypothesis ,vas therefore ACCEPTED. 

Sub-hypolhe!is 25 

Ho TI1crc ,vould be no  significant difference in the cardio-respiratory fitness scores of
the experimental group across ,veek 0, 4, 8 nnd 12 of the study.

Alpha level= 0.05 

T est statistic: One-,voy ANOVA 

Observed p-value: p<0.00 I 

Since the observed p<0.05, the hypothesis ,vas therefore REJECTED. 

Sub-hy)lotbcsis 26 

Ho TI1ere ,vould be no significant difTcrcnco in the cnrdio-rcspirotory fitness scores of 

the control group across , ,eek 0, 4, 8 nnd 12 oflhe study. 

Alpha level• 0.05 

Test stntistie: One-,,'lly 1\NOVA 

Observed p-volue: p<0.001 

Since the observed p<0.05, the hypothesis \\'llS therefore R.EJEC1.ED. 

Sub-hypothesis 27 

Ho There ,vould be no  significant difference in the percent body fol of the 

experimental group across ,,·eek 0, 4, 8 nod 12 of the study. 

Alpha level"' 0.05 

Test statistic: One-\\'!l)' ANOV 1-\

Observed p-value: p=0.083 

Since the observed p>0
.0

5, the hypothesis ,vos th�reforc J\CCEP fED.

Sub-hypothesis 28 

. .fi I di'ffercnce in the percent body fot of the control
Ho There ,vould be no s1gru aeon 

group across ,veek 0, 4, 8 and 12 °fthe stutly.

Alpha level= 0.05 

Test statistic: One-,vny ANOVA 

Observed p-valuc: p"'0.083 
CCFPTED 

I th sis ,vos therefore A 
Since the observed p>0.05, the 1ypo c 
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Suh-h) polhtSb 29 

II� n1cn: \\OU)d be no li81lifi�t d1ffmnec ·1n ,L_ • •• , u1e cxpenm.en...., G"'UJ', 
hulth/funclionina donwn ICOrc of the Qu:alny of hfc - �1uh1ple Sclerosis \'m1on
(Q0L-t-.1S), ncross \VCCk 0, 4, 8 Gild 12 ofthc: study.
Alrh.a lc,cl O.OS 

I c,t ,u111111t Pricdmnnn 1 /\NOV A 

Observed p-vnJuc 0.00 I 

Since the observed p.,. 0 OS, the hypothniJ \\'11.S therefore REJECTED 

Sub·h)1 polh'-'la 30 

llo There ,,ouh.l be no sisn1fican1 d1ffcrcn« in the collllOI s,oup's hcalthlfuncuon1ng 

donlllin score of the Qunlity or life - �1ulliplc Sclerosis VcrJ1on (QOL-�1S), across 

,,eel. 0, 4, 8 ond 12 of the study 

Alphn level 0.05 

Test stntistie friedmonn's ,\NOVA 

Observed p-voluc: 0.204 

Since the observed p> 0.05, the h)-pothcsis \\US lhcrcforc ACCEPTED 

ub-h) pothcsl� 31 

llo There ,vould be no sign11icnnt d11Tcrcnce in lhe expcnmentoJ sroup's social and

ccono1nie dornoin score of the QOL-�IS, ocross ,,eek 0, 4, 8 and 12 of the stud). 

Alpha level• 0.05 

Test stoUstic: Fricdninnn's ANOVi\ 

Observed p-volue: 0.027 
Since the observed p< 0.05, the hypothesis \\'tlS therefore REJECTED. 

ub-hy(lolhcsis 32 

llo Th ere ,vould be no significant difference in the control sroup's soc11ll o.nd

cconon1ic don111in score of the QOL-�1S, ncross \\eek 0, 4. 8 nnd 12 of the stud>

Alphn h:vel• 0.05 

Test stntlstlc: Frledmnnn's ANOVA 

Observed p-voluc: 0.204 
. I Is \\QS therefore ,,ccr l'TI 0.

Since the observed p> 0.05, 1he hypoi ,cs 
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Sub-hypothesis 33 

Ho There ,vould be no significant difli 
. . . 

crencc 1n the experimental group's
psycholog1cnl/sp1ntunl domain score of 1he QOL MS • , across ,veek 0, 4, 8 nnd 12 of the
srudy. 

Alpha level= 0.05 

Test statislic: Fricdmann's ANOVA 

Observed p-value: 0.027 

Since the observed p< 0.05, the hypothesis ,vus therefore REJECTED.

Sub-hypothesis 34 

Ho There ,vould be no signilic;mt diITcrence in the coolrol group's 

psychological/spiritual domain score of the QOL-tvlS, across ,,eek O, 4, 8 and 12 of 

the stud)•. 

Alpha level= 0.05 

Test SUltistic: Friedmann's ANO\I A 

Observed p-vnlue: 0.064 

Since the observed p> 0.05, the hypothesis ,,as lhcrefore ACCEPTED. 

Sub-hypothesis 35 

Ho There ,vould be no signilicnnt diITercncc in the experin1cnllll group's famil> 

domain score ofthc QOL-IvlS, across ,veek 0, -1, 8 and 12 of the study 

Alpha level= 0.05 

Test statistic: Friedmann's ANOVA 

Observed p-,•nlue: 0.072 

Since the observed p> 0.05, the hypothesis \\11.5 therefore ACCEPTED. 

Sub-hypothesis 36 

llo There ";ould be no significant difference in the contr0l group's famil> domllin

score of the QOL-IvlS, across \\"CCk O, 4, 8 and 12 of the study.

Alpha level• 0.05 

Test stalistic: Friedmonn's ANOVA 

Observed p-value: 0.204 

S. h b d O 05 the 1typo1hesis \\'115 therefore ,\CCl�PTFD
1nce t c o serve p> . , 
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Sub-hypothesis 37 

Ho There \',ould be no significnnt diffc · 1 rcnce In t 1e expenmcnto.1 group's O\'crall
healtlt-relntcd quality of life scores of the QOL NIS • , ocross '"eek 0, 4, 8 and 12 of the
study. 

Alpha level= 0.05 

Test statistic: Friedmann 's AN OVA 

Observed p-value: <0.00 I 

Since the observed p< 0.05, the hypothesis ,vos therefore REJECTED. 

Sub-hypothesis 38 

Ho There \VOuld be  no signi licant difference in tile control group· s overall health­

related qunlity of life scores of the QOL-NIS. across ,\ 'eek O, 4, 8 and 12 of lhe study. 

Alpho level• 0.05 
Test statistic: Fricdmann's ANOVA 

Observed p-vnlue: 0.002 

Since the observed p< 0.05, the hypothesis \\'llS therefore REJECTED. 

Sub-hypothesis 39 

Ho There \\'Ould be no significant difference bct"·cen tile general health scores of tile 

experimental and control groups at the time frames of "'eek O/\\-eek4, "'eek4/\\eck8, 

"'eckO/,\'cck8, \\'Cck4/,,·cck 12, \\'Cek8/,.,.eek 12 and \\'CckO/,\'cekl 2 in each of tile eight 

Danrnouth COOP Chart don1ains. 

Alpha level= 0.05 

Test sllltistic: Mann \Vhitney U 
Observed p-value: Tiic observed p- value ,vns less titan tile nlpho level (p< 0.05) only 

in t,\'o domains: the daily activities domain and the social octl\ ities domain 111 the 

follo,ving time frames: 

Daily activities domnin: At ,veek4thl8111 (p• 0.020), "'cel.0/8111 (p"0.008), "�k4th, 12•

(p• 0.029) and ,veek0/12111 (p"' 0.028).

Social activities domain: At ",eckSth/12111 only (p .. O 028).

Th h h h . REJECTED for the dnil> ac1ivi11cs don1n1n 111 \\.:ckilth,S•.
us, t c ypot es1s ,vns · 

.. . kO 80, 111 d k0/12'11 and for social 11c1t \'itics don1n1n al "eek

.. cc / , ,veck4lli/12 on ,vcc 

8•,,2111 II ti ther time frame� in tlic�c l\\O domains .i..� \\ell as
1 

, but ACCEPTED for a 1c o 

all . . 'x domains (t c the fcehng.s. pnin, chnngc 1n
the time frnmcs in the rcmn1n1ng si. · · 

h d unl't> of life (QOL) don1111ns).
1':>hh ,. ... -11 h .. ,.lth cncinl support on q 1 

UNIV
ERSITY O

F IB
ADAN LI

BRARY



Sub-hypothesis 37 

Ho There ,vould be no significant difli . 
. . 

ercnce in Lhe experimental group's overallhealth-related quality of hfc scores of the QOL MS • , across \\eek 0, 4, 8 and 12 of the
study. 

Alpha level= 0.05 

Test statistic: Fricdmnnn's ANOVA 

Observed p-value: <0.00 I 

Since the observed p< 0.05, the hypothesis ,vns lhcrcforc REJECTED.
Sub-hypothesis 38 

Ho There ,vould be no significant difference in the control group's overaJI heahh­
rclatcd quality of life scores of the QOL-MS, across \veek o, 4, 8 and 12 of the study.
Alpha lc\•cl• 0.05 

Test statistic: Friedn1nnn' s ANOV A 

Observed p-value: 0.002 

Since the observed p< 0.05, the hypothesis \\'OS therefore REJECTED. 

Sub-hypothesis 39 

Ho There ,vould be no significnnt difference bct\\-ccn the general health scores of the 

cxpc:rimentol and control groups al the time frames of ,veek O/\veck4, \Veek4/\,t:t:k8, 

\\ttk0/v,eek8, ,veek4/\vcck I 2, \\0eck8/\\t:Ck 12 and ,,-cckO/,vcckl 2 in each of the eight 

Darunouth COOP Chart domains. 

Alpha level= 0.05 

Test sLotistic: Mann \Vhitncy U 
Observed p-value: The observed p- value ,ws less thnn the alpha level (p< 0.05) only 

in l\\O domains: the dail}' octi\•itics domain and the social aeuvities domain at the

follo,ving time frames: 

Daily activities domain: At \vcek4th/8dl (J>"" 0.020), ,vcck0/8111 (p•0.008), "eek4thl 12111

(p• 0.029) and week0/12111 (p'"' 0.028). 
Social activities domain: At \Vet:kSth/12111 only (p•0.028). 

Thus, the hypothesis ,vas REJECTED for the doily octi\ ittes dom,un ot \\ttk4th. s•.

v.eck0/8111, ,vcck4th/12111 nnd \\'cck0/12dl and for social ac1iv111cs domain Ill week

8.,121!1 � 11 1 ther umc frames in these t\ ,o donltuns as \\ell O..\

, , but ACCEPTED ,or a 11c o 

all th . 
. 1 . s·,x donmins (i.e. the fcclin&5. pain, change 1n

e ume frames ,n Lhc rcmo n1ng · 

health, O\crall hcolth, sociol suppor t nnd quoli t}' of life (QOL) domains).

,,o 
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Sub-bypolhe,ls 40 

Ho There ,vould be no significant difference bet\lt'Cen the B"ck O · 1 � eprcss,on nvcntory 
scores of the cxpcrimcntnl and control groups nl •Le u· Ii f k 01 k u, me rumes o wee· "·ec 4,
,,cck4(,vcck8, ,veekO/,vcek8, ,veck4/\\'eek 12, ,veel(8/,veek 12 ond ,veekO/,veek 12 of
the study. 

Alpha level• 0.05 

Test s1ntis1ic: lvlnnn \Vhitncy U 

Observed p-vnlucs: 0.445, 0.271, 0.214, 0.214, 0.445 and 0.233 for ,,-eek Q/,veck4,
,veek4/vJeek8. ,veckO/,veck8, \\'Cck4/,veck 12, \\"CCk8/week 12 and "eekO/,veekl 2

respectively. 

Since the observed p> 0.05 in oil the time frames, the hypothesis \\lllS therefore 

ACCEPTED for coch of the time frames. 

Sub-hypothesi.s 41 

�'4 There ,vould be no significant difference be1,v-=cn the diastolic blood pressure of 

the cxperimcntol ond control groups 01 ,vceks 0, 4, 8 ond 12 of the study. 

Alpho level=- 0.05 

Test sto1istic: Independent 1-1cs1 

The p-volucs ,verc 0.862, 0.511, 0.480 and 0.100 01 "eeks O. 4. 8 ond 12 oflhe study 

Since the observed p-voluc> 0.05 in coch of the ,veel.s, the h)pothcs1s ,vos therefore 

ACCEPTED for each of the ,vccks. 

Sub-hypotbc.sis 42 

ll1> There ,vould be no significnnt difference bct\\·ccn the sys1ohc blood prcssun: of lhc 

cxpcrimentnl and control groups ol ,vecks 0, 4, 8 ond 12 of the study 

Alpho level=- 0.05 

Test statistic: Independent t-test 

Th I O 951 0 806 0 062 nnd 0.004 nt \\'eeks 0, 4, 8 ond 12 of the study
c p-vo ucs ,vcre • , . , · 

S. h b d 1 _ ..... 0 05 in ,vceks O 4 ond 8 of the stud) ond ,0.05 in \\ttk
1ncc t e o serve p-vo u...... . 

Ii • \CCEPTED for "cc1'.� 0. 4 nnd 8 of the
12 of the study, the hypolhesls \\'OS Lhcrc ore 1 

study, but REJECTED for ,veck 12 of the study.

uh-hypothcsb 43 
<lirr. •nee bct\\'ti:ll the �\lllll:l hcnrt role l,f the

I� ·111crc .. vould be no sl�nllicont uerc 

k O 4 8 ond 12 of the stu<l)
cxpcrhnen1nl on<l con1rol groups 01 wee ·s • • 

Alpha level O.OS 
''' 
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Test statistic: Independent t-test 

The p-values ,verc 0.504, 0.408, 0.207 and o 305 1 ks · a \VCe · 0, 4, 8 and 12 of the study.
Since the observed p-value> 0.05 in each of the \\'eeks of th d th C SIU y, e hrpothes1s \V8S

therefore ACCEPTED for all tJte ,veeks of the study. 
Sub-hypothesis 44

H& 'fhcrc ,vouJd be no significant difference bcl\vcen the an1· · Ii c 10-resp1rotory nness 
scores of the experimental and control groups at ,vceks o, 4, g and 12 of the study.
Alpha level= 0.05 

Test statistic: Independent t-tes t  

The p-vaJues ,vere 0.956, 0.778, 0.198 and 0.010 al \\"eeks O, 4, 8 and 12 of the study. 

Since the observed p-vnlue> 0.05 in ,vccks 0, 4 and 8 of the study and <O.OS in \vcek 
12 of the study, lhc h)rpothcsis ,vas therefore ACCEPTED for \\'eeks O. 4 and 8 of the 
study, but REJECTED for ,veek 1 2  of the study. 
Sub-hypothesis 45 
I� There ,vould be no significant difference bct,vcen the percent body fat of the 
experimental and control groups at ,veeks 0, 4, 8 and 12 of the study. 
Alpbn level= 0.05 
Test statistic: Independent t-test 
The p-,•aJues ,vere 0.896, 0.420, 0.071 and 0.001 at ,vceks 0, 4, 8 and 12 o f  the stud).

Since the observed p-vnlue> 0.05 in ,veeks 0, 4 and 8 of the study and <0.05 in ,vcck 
12  of the study, the hypothesis ,vns therefore ACCEPTED for ,, eeks 0. 4 and S of the 
study, but REJECTED for \\Cek 12 of the study. 

Sub-hypotbcsis 46 
Ho Th Jd be . 'fi I d'ifTerence bct\\ccn the bcolth-related quality of lifeere wou no s1gn1 1can 

t the time fmmcs of ,,-eel. Ot,vcel.4,scores of the experimental and control groups a 

I k l? ,,·eel.8/weel..1' nnd \\-cck01\\cckl2 1n
\\tek4/v,eek8, ,,·cek0/v.,eek8, ,veek4 ,vcc · -, -

. . th roll scores of the Qualit) of hfc-�lult1plc
each of the four domains and 1n e ove 

Sclerosis Version. 
Alpha level• 0.05 
Test Stnlistic: Mann \Vhitncy U 

.,93 0 I IO nnd 0.357 for
0 831 0 591 o 627, o.� . · 

O\trall QOL: 1hc p-volues \\ere: · ' · ' ·. 1 1,.ii \,cckS/\\..:Cl.12 nnd
ko' cek8 \\'CCk4 \\CC 

Weck O/\\cek4, \\ Cek4/,veck8, ,,ee '' · ' 

WcckO/weck 12 respeclively. 

l
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Since the observed p> 0 . 05  in  all t11c time "--,.� th h h . u Uin..,, e ypot es1s \\'3S thereforeACCEPTED for each of the Lime frames.

Htillh and functioning sub-scale: The p-values \\'ere: 0.985, O.J 12, 0_655• 0. 093,
0.062 and 0.109 for \Veek O/,veck4, ,veek4/,,·cck8, ,,·eekO/,...·cck8, \\'eck4/weekl 2,
\\-eck81'veek 12 and ,veckO/,,·cek I 2 respectively.

Since the observed p> 0.05 in all IJ1c time frames, the hypothesis ,vas therefore
ACCEPTED for each of the time frames.

Social and cconon1ic sub-scale: The p-vnJues ,vere: 0.616, 0.616, 0.616, 0.485, 0.616
a.nd 0.485 for ,veek O/,veek4, ,vcek4/,veek8, ,veekOf,,,eekS, \vcek4/\veekl2,
weekS/,veek 12 and ,vcekO/,vcek 12 rcspcc1ively.

Since t11e observed p> 0.05 in all the time frnmes, the hypo1hesis \\'IIS therefore
ACCEPTED for each of the lime frames. 

PsychologicnVspiritunl sub-sen le: The p-values \\'ere: 0.879, 0.939, 0.909, 0. 700,
0.571 and 0.767 for ,vcck O/\\•eek4, ,veek4/\\·eek8, ,vcck0/,vcok8, ,vcck4/\\cckl2.
wcck8/,,eekl2 and ,veek0/,veekl2 respectively.

Since the observed p> 0.05 in all the time frames, the hypothesis \\'l\S therefore 

ACCEPTED for each of the tin1e fran1es. 

Family sub-scale: The p-values were: 0.979, 0.979, 0.979, 0.630, 0.571 and 0.655 for 

week O/,veek4, ,veek4/,veek8, ,,·cckO/,\'cck8, "·cek4/\\eekl2, ,,-cek8/\\·eckl2 nnd 

\\Cck0/\\·eckl2 respectively. 

Since the observed p> 0.05 in oil the lime frames, the hypothesis \\'115 then:forc 

ACCEPTED for each of the t ime frames. 

• 

F 

•
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4J. DISCUSSION 

The aim of this study ,vas to investigate lhc effect ofa 1,,. 1 . k b-C VC•\\ee • SU maximal anncrgon1ctry training on the systolic blood pressure diastolic bl d . , oo pressure, n:sung heart rote, cardio- respiratory fitness, percent body fat, deprcssh•e symptoms, heruth-rcloted qunlity of life and overall general health of lo,ver rimb ft-l .,· 1. 1. · p-.. )-,1c po 1omyc 111ssurvivors ,vith secondary health conditions in Ibadan, Oyo State, Nigeria.

4J.1. PIIYSICAL CHARACTERISTICS OF PARTICIP,\NTS
The pnrticipnnts in the experimental and control groups in tJus study \\ere not
significantly different in age (p-0.840), height (p•0.604), ,vcight (p--0.890), body
mass index (p:a().436), percent body fat (p=0.896), dinstolic blood pressure (p-0.862).
systolic blood pressure (p=0.951 ), cordio-rcspirotory fitness (J)"'0.956), depressive
sympto111s (p=0.213) and quality of life (p=0.121) ot baseline. Therefore. differences 1n
the physical chnroctcristics in the t,vo groups might not hove been a rival hypothesis
for the differences observed in the groups' selected hcotll wrinbles.

4.3.2. EFFECTS OF A�I ERGOI\-IETR'' TRAINING ON THE SELECTED

IJEALTli TNDICES OF PARTICIP;.\.l'ffS 
4.3.2. I. Cordiovosculnr Vorinblcs (1 lcnrl rote, sysrolic, ond dinsrolic blood 

pressure) 
The rcsuJrs of this study shO\\'ed thnt there \\'QS no statistically significant difference in
the hean rate and diastolic blood pressure of tile expcrintentnl nod control groups 01 the 

four selected time poinrs of this study, ,v II c s1gn1 1can I -1 • 'fi t difference \\3$ obscncd 10 the
2111 k I , 1l1erc \\'tlS ho" c ,  er s1gnilicllllt systolic blood pressure at the end of the I \\CC on > · 
. bl ( '  d' ol'd b) 0 significant rcduct100 tnimprovement in aJI the eordiovosculnr vano es 111 ic c 

) of tJic c:-.pcrin1enrol l!")Up aero.cl. the heart rn1c systolic and dins101ic blood pressure • 
• 

' 

1 . lhcrc \l'tlS no sign1fic.1J1t J10.:rc�the dirrcren1 time frames in the study. Thoug 1 
d· lli· l lirnc fro111cs of this sruJ�' the n1.11nobserved bc1,vccn rho groups across the I crcn 

. • . h . . crion cO�ts \\Cl'C slgn1hcimr ll'r caneffects of group ond tin1c os ,vcll os their intern . J ·nJ• t , . I od rcssun: This ln1phc.', rune- l'(l( tn rate, aystollc blood pressure ond du1Stohc b O P 
\ slnul,u trcnJ 1,11.\

1..,_ , 1 expcrin1cntol group
c,ldllgc� in these hcollh vorloblcs 111 1 ic 
however no1 observed In 1hc co111rol group.
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Aerobic exercise training results in O number f . 
. 0 ana1om1cal and physiologicaladaptauons that lead to enhanced cardiovnscuJar fi . 

• uncuon and improved aerobic
capaci ty (Smith and Fernhall, 201 I). SpccificaHy, most of the beneficial effects ofe:<crcise on cnrdiovascular health hove been linked 10 lb od.fi . e m 1 1co11on of severoJ
modifiable coronary risk factors, such as blood pressure l L d bod eve s an y mass index
(\Vci el nl, 1999; Pitsnvos ct al, 20 I l ). Although there is O paucity of informlltion aboul
physiologic responses of persons \\1lh physical disabilities lo exercise, existing
literature supports that the cnpocity of these persons to adapt 10 increased levels of
exercise is similnr t o  that of persons ,vithout disabilities (Kilmer, 2002).

In the systematic revic,v of exercise interventions for people ,vith physical and 
cognitive disabilities, Rimmer et  al. (20 I 011), observed that �1ultiple Sclerosis and 
Stroke ,vere the most conunon conditions studied, ,vhlle limited researches ,vere 
carried out on polio survivors. Thus, closely related studies involving polio survivors 
(i.e., studies ,vhich c1nployed arm ergon1e1ry as the form of aerobic exercise nnd 
IISSCSSCd cardiovascular variables os research ou1eon1cs) are not re:idily available in 
literature. Ho,vever, findings from tJ1is study comp:ired favourably \\1th findings from 
a previous study involving patients ,vith lifes1yle-lin1iling claudicotion. Treot-Jocobson 
et al (2009) reported no significant difTercncc in the resting hell!t rate and diastolic 
blood pressure of their participants follo,ving 12 ,vccks of arm crgon1clr) training, 
while there \\'ilS significant decreose in the resting systolic blood pressure as similorly 
reported in this study. 

\VestJiofT Cl al (2008 ) on the other hand, reported significant dccrCAScs in botJi S)'Stolic

and diastolic blood pressure of p:itients ,vilh hypertension follo1ving n 12-\\ccl.. u�pcr
. . d · r, rcnce hod high blood pre�urc; 11 1�hmb ergomctry. As participants in tJ11s stu Y 1n re c 

rendily omcnnblc to lhe e,erci\e-oP<>ssiblc tJ1a1 their already-high blood pressure \\'llS

. tJi ITccl of the c.,crcise programme ,,minduced physiological change; or perhaps, e c . . , 1 d ressure; hence. the s1gn1fican1
more readily delectable on their olrcad)··lugh b 00 P · . , f 

re Th·15 is plous1blc 1n 11c\\ o 
d·rri · · 1 · blood prcssu · 1 ercnce reported also in their d1osto ic • 

sure . . • 2005) thol, reduction 1n t,lood r� the submission of Comehssen nnd Fagord ( 
d - hypcnen.�ivc . . . . is usllllllY more pronounce in 

follo\\1ng cardiovnsculnr exercise training . ·ri ,n1 difTerencc 1n the
P3lients. I lo\\ever, Jones el nl (1989) repo rtcd no s1gn1 ic..,, 
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cardiovnsculnr variables of polio survh•ors follo\";nn 16 k . . .. o a ·\\CC · aerobic C'Cerc1se
programme. I t  should be noted that Unlike in the present stud J aJ 1 y, ones et emp oyed o
bicycle ergometer, hence, Pnrticipao1s performed their aerobic \\'Orkout ,\ilh their
parctic lov,cr limbs. Although the ocrobic lrllining progT'Qmme lasted 4 \\'l?Cks longer,
p;irticipants' cnrdiovosculnr vnnablcs rcnuuned Sllltisticwly unchnnged. Titis could
possibly be bccouse of tJ1c d ifficulty in achieving their pcllk aerobic \\'Orkout ,�ilh
p;irctic lin1bs ond Ulereforc, CMdiovuscular adop11111ons ,,ere not significantly induced
(although. rcponed increment In the paniclpnnts' card1o-rcspirntory fitness index
suppor1ed n trnioing response). The researchers \\-ere nlso conscious of the need 10

O\oid tJ1e risk of overuse ond muscle fauguc tn p;1r1icipan1s' polio-affected fo,\-cr
limbs, TI1us, exercise trnining sessions \\'en: divided into bouts thnt \\ere interspersed
with rest periods. Additionally, p;irticiplllllS exercised onl) once a ,,-eek under
supervision, ,vhilc Ulc remaining I\\O sessions "�re carried out individually ot hon1c.
Strict co1nplioncc ,vit11 the exercise intensity aJI through the entire period \\'ll.S thus,
doubtful. In the present study however, ponicipan1s esercised under supervision all
through the 12-\\·eck training period ond the exercise intensily '''llS adequately 

monitored for compl ionce. Since the upper limbs \\ere not affected \\ilh polio, it \\'DS

easy for pru1icipants to carry out IJle c,ccrc1se programme ,vithin their target hcru1 rate 

range cfTccLivcly \\iithout quick fotigability 

Halstead (1998) had previously advised that upper limb aerobic exercise should 

alternatively be crnployed for polio SUM\Ors "� O\\ I""'" . . 'th I ·er limb n��iysis i n  order to

elicit all the desired efTeclS of an aerobic \\'Orkout. Findings from this study ha"e

,rv is on c1Tcct1\'c aerobic tmining further lent credence to this vie\v that arm crgonic�, 
. . . bl t ining effect on the blood pressure.progl'IUnmc and i s  capable of ehc1tmg favoura e rn 

. . 
tho olio survivors can achieve an aerobicIn addition, i t  provides evidence to suppon I P 

. h . to elicit fa,•ournble responses in t cir

cxcrtisc \VOrkload that is sufficient

cnrdiovnsculor systems despite their 
. d neuromusculnr status. An 

compron11sc 

·1 d am1 crgomclr)' training of· d' · • d loscly moru ore Ill 1v1duoh2cd, \veil-planned an c 
. . m· Furilier studies 

tcd tn11n1ng e ccts.appropria1c intensity ,viii produce the cxpcc 

the present findings ns. ecessary to corroborate 111\'olving polio survivors an: ho,\'ever O 
• • the cortlio"n.�ulnr . er omeuy tra1n1ng on 

studies investigating tJ,e effect of arm g 
,r. ncing. 

. I . literature for rc,crc 
'lriobles of polio survivors arc not avmlob e in 
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.tJ.2.2. lndicH of llcalth-Rtlatcd Fitness rn. b d \• ,rcco1 o y fat aocJ car d10-mpiratory fitnesJ) 

The rcsullS of  this study shoY.cd sigrufican1 inc--�- t·o th . ,A, , ,......_, c cxpenmcnuu group scardio-rcspirntory fitness across all the time frames of the study, while significant
bet\\'CCn-group difference \\'113 only seen at the end of the 1211, \\"eek of the study. This
finding agrees ,,it11 Kriz ct al (1992) who rcponed both ,,ith1n nod be1,,·ecn-group
increment In the crudio-rcsp1rntory fitness of polio survivors follo,,ing o 16-,vcck nrm
e111omc1ry training programme. The results indicated that 1,veh·e weeks of
oppropria1cly-struc1urcd arm ergomctry training progrnmme ,,us sufficient to
s1gnificnnlly to.sk the cordio-rcspirntory function of lo11·er limb pQl'U)ytic poliomyelitis
survivors, ,vith resultant improvement in eordjo-respimtory fitness. Ynmcy and
Grccn,vood (2005) hod previously submincd that cardio-rcspimtory decondhioning;
one of the factors responsible for reduced eardio-rcspimtol) fitness in people \\1th
physical disnbilhics is readily nmcnnblc 10 exercise 

Though there is pnucity of studicJ ,,hich cmplo)cd nrm ergomctry trnining nnd
ex.nmined c.nrdio-respirntory fitness ns n rcsc:uch outcome nmong polio survivors, 

increase in enrdio-rcspirntory fitness follo,ving arm crgomelr) trnining hove been 

documented wnong other populntions ,vith neurologic-0I scquclne. Ori ken ct al (2013)

reported ,,iitJlin nnd bci,,-een-group increases in the cnrdio-respiratol) fitness of 

l),'llients \\•ith tvlulliplc Sclerosis fol10,1ing 8-10 ,,-eeks of onn ergometry troining, 

· · th A---'·o-respiratory fitness of spinalwhile DiCorlo ct al (1983) reported tncrcnsc 1n c ""'u1 
. k mctry ,raining. These findings lend cord-injured patients follo\\'lng 5-,,ee' orm ergo 

. . 
e•n.• unining is elTcctivc 1n promoung the support 10 the foci lhnt omt crgon1 u; 

c.irdiorcspirntory health. 
• 

. vas observed in the experirnental groupF'or percent body fat, significant reduction , 
. p difference ,,·nsl ·1e si ificnnl bc1,1i:cn-grou across all the 1jn1c frames oftlic Sludy, '" u gn 

. d nrth of literature on the lh k f the study 1l1erc rs n c only seen nl tl1e end of  the 12 ,vee • 0 · 
b" lr3"ning) on the percent . . ( thcr fonns of aero ic i effects of nrm crgomctry trntrung or O • 

this siudy cnnnot be compared
,__J 

. . . hence findings fromUUQY fat among poho survivors, • 
d Ii d'ngs differ frorn those of. 

r tl1e observe ,n ' 1vtth closely related studies. Ho,,cvc ' 
1 bod)' fnl onc:r on 8-,vcck

h c in the perccn �larion ct ol ( 1986) ,vho reported no c ong 
,,, 
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arm crgomctry troining in an adolescent ,vith myclod>·spt . Th . . as1n. c tra1n1ng programmeof M:uion et al ( 1986) lasted onJy 8 \\'eeks \\'bile the d . f . . . . 
• · urat1on o trairung 10 this studywas four ,veeks longer, ,vhich probably have accounted r. h . "Ii • • ,or L e s1gru 1cant reduction 1nparticipants' percent body fat. Moreover, Morion ct al (1986) reported findings from 0case study, and in vic,v of the fact that case studies ore oflen conte,"<t-spccific(N,,'Odinig,vc, 2012) and in most cnscs, limited to the subject of study, conclusions

front such studies are usun.lly not subject to generalization.

Energy expenditure ,vhich accompanies regular aerobic exercise contributes positively 

to \\'eight loss and reduction in percent body fat (Kravitz and Vella. 2002: Bobalolo, 

2005). This is because, fat metabolism is on oltcmativc energy source during 

prolonged exercise sessions, particularly ,,·hen the muscle glycogen stores hove 

become depicted ,vith increased metabolic den1nnd (Burton et nJ, 2004). Thus, o 

melllbolic training effect of aerobic exercise is on enhJ10ccd ability 10 mobilize and 

brc.tkdo\\'O triglycerides (the fonn in ,vhich fat is stored in tltc body) for energy use 

(Kravitz and Vella, 2002). This breakdo,,'l'I offot results in \\'eight loss. 

Nnrnyani and Sudhan-Paul-Roj (2010) a.nd Song et al (2012) respeeth cly reported 

significant reductions in percent body fat of obese "'omen and obese n1en respectively, 

follo,,ring on aerobic training programme, though modes of aerobic training other than 

arm ergometry ,vere employed, \Vorpeho (2011) earlier noted that arm crgon1ctry is the 

most under-used mode of aerobic trnining, hence, the opporenl paucity of studies 
· (part'culorly among polio survivors).employing urm crgomctry for referencing 1 

· · · · b"c troining 1\'ould in Ho1,cvcr, POJbu et al (20 I 0) opined that part1e1pauon in aero 1 

. · Th· 5 could have occounted for themost cases, lead to ,veight loss in poho suf\•1vors. 1 
. f 

. . ts in the exercise group. Studies arereduction seen in the percent body fat o parucipon · 
, . 

d. f tl . s study omong poho sun1vors. ashoi,ever needed 10 corroborate the ftn 1ngs O 11 

• • 

. . · this populauon hos prc,1ously none of the fe,v avoiloblc studies on aerobic exercise in 

IISSesscd percent body fut ns on outcome variable.

. of odiposity in tl1c control group
The significant increase recorded in lhe measures

d fi d" " 11,crc ,vas \\C1ght
nn uncxpccte in in.,. from the 4111 ,veek of the study ,vos ho,,,ever

of the 12-,,ccJ.. study 
. u over the course8ain among participants in the control gro P

...

•

• 

UNIV
ERSITY O

F IB
ADAN LI

BRARY



which possibly nccow1ted ror the reduction in  th I Ii 1h 1h 1h e r llnes.1 me.uurc.1 at the lime framesof4111/12 \\'CCk, 8 /)2 \Veek and 0/l21h week orth d c SIU y. Thti \\'eight gain probablyoccurred bccnusc lhc study took place in the rainy S""•A 'th . .._n ,v, senous flood mishaps,,ithin lbodnn ntctropolls 01 the period, ,vttich might h , •. · a,e caused the part1c1�ts torestmin their outdoor activit ies and hence their enc gy d' • r expcn llure. \\/hen then: isenergy imbolnncc in the body, such lhllt energy cx""nd't · 1 th . ,..� 1 ure 1s css an intake,c."<ccssi,c rat occu1nuln1ion, ICDding 10 ,vcigbt-gOUt is ·me,,;tabl c •--'I th' , •, e. onu "" y, 1s couldhave been compensated for in the cxperimcnlnl group ,vho , c 1 , re on o regu ar exercise unining programme oll through the period. None or the groups \\IDS on Clllorierestrictions. 171us, it can be ex"lrapolatcd thnt a ,,-ell-structured, individW1Jiz.ed, 12-",:ckllllll-ergometry training could ndequntely prevent un,vanted ,veigbt-goin associated
,,,th physicol inactivity among polio survivors, as inrcrred from findings in tlus study.

4.3.2.3. Qunllty Of Life nod Depression
The findings or this study sho\\ed no signjficon1 bct\\·ecn-group difference in the
quality of life of porticipnnts in the cxperimcnlnl and control groups across all the time
frames of the study. Ho,,·cvcr, signiliCDnl increases \\'Crc observed in the overall
quality of life (QoL) and oil its sub-SClllcs (except the family sub-scale) in the
experimental group. This agrees ,vi1h the findings of Oncu (2009), "ho rcponed
signifiCDnt inercnse in the QoL of polio sun-ivors after on aerobic training programme.
Seton et nJ (2008) earlier opined tl1at tl1e henlth-relnred components of ph) sical firness
(such as cardio-respirnrory fitness nnd body con1position) eontribure to o he.11thy QoL 
This Is because; optimal fitness is rcfleclcd in on individual's obilit) to cope \\CII ,,ilb 
II.lily life. Thus, the improved cordio-respimrory fitness nnd percent bod) fot of 
J)alticipnnts in the experimentol group could hllvc contributed to tl1cir in1pro\'cJ QoL 

. lso ob cn'l'<I in the e�rcrin1cnlnJ A s1anilicon1 dccrco.se in depressive symp101ns "'US n ) 
d'fli • ice WM obscn cd nc� all the &roup, though no significant bct\\"Ccn-group I cn:i 

. ' 
. 1 1 Ii dings of Drilcn ct nl (20131 time frnn1cs of the study. TI1is is in consonance "11 1 t ie 111 

• , iptonis nn1ong � lulurle • kl\'l:-h�ho reponcd slgniliconl reduction In depress,, c syn . 
• iin I hu nnridcrl\',,1111 ncuon ,,

lXllicn1.1 follo\vinK R-10 ,vccks of nnn crgon1etl') tru11 I! ·  
� . "007)one . d s chologicnl bcnclits of c,cl\·lsc ( m, llt. • . .of lhc 111os1 con1tnonly occcpte P Y 

'd 1 .. ,1� .... ,1, � c,111dilil•n11111 0 I Ing prt1, 1 cs 111 • ,__, 111mcn1hol ct ol (2007) opined 1h01 ncrobl� �rn 11 
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nrngnunmc for ilie management of depression and tJ, .. 1 · . . . 
r- "' tn most c.ises; 11 IS ns elTccu,·eas the medication used to control depression.

An unexpected finding from this study ,vas the significant improvement in the overall
QoL of the con trol group as ,veil as reduction in their dcpresshe symptoms. Sincethere is no scientific evidence to support thnt flexibility e"<ereises which "·ere earned
out by the control group could improve QoL (Sign! ct al, 200-I) or reduce depression, it
is probable that the improvement obser\'cd could mcrel)' be a result of improvement in
their social en\'ironment (spccificcll>, as rcgll.rds their opponunity 10 freely 1n1erac1
\\ith the rcscruchcr and the assistants during the period, ,vhich possibly reduced
fetlings of isolation or loneliness, as almost hlllf of the panieipnnlS \\-Crc unmarried).
Since participants in both cxpcrimenlnl and control &roups hod opponunity to discuss
issues that \\Cre pertinent to them, this could hn, e contnbuted positively 10 their social
aspect of QoL and lessened dcprcssi ,e symptoms. The \VllO (2009a) identifies the
sociill environment as one of the key factors 1n determining the QoL nnd heolth status
of an individual and ,vhen this is fo,·ourable, the effect may be evident on the overall
QoL. 

4.3.2..4. Gencrnl Hcollh !\lcosurc 
· · d th th M• s1•u11·ficant positive trend 10,,nrds Findings from this study sho,vc at ere ,,..., ... 

. • JI th d "'ns of General Hcolth n1casurc in the c�pcrirnen111I group,1mprovcmc111 m a c om ... 
. • • , I) \\Cre seen in all its don1oins (feelings.as significant decreases (1mply1ng 1mpro, emen 

• • • 
1 • he:ilth overall he:ilth, social suppondaily activities. social ac1iv1ucs, pam. c 1nngc·111• 

'lli ( ro,·cment) \\'US ho,,-c,cr seenand QoL) Significruit bet\\-ec:n-group di crcncc imp 
, gtll "CC� 018111 \\'CCk 4111/J2th and \\CCI..only in the daily activities' dom:un nt \\'CCL 4lhf • 

111 • . . . , domain at \\CCI.. Slh/12 umc frame0/12111 timc frames nnd in the social ncu,,ucs 

. ulti-factori:il mnnner (Booth ct ol, 2000):E.'<ercisc benefits the human body in a m 
1• . d some beneficial . . could h3\'C C 1c11e henct, tlic 12·\\'Cek onn crgomctr)' trruning 

1 1 nll the do1TU11ns of 
d . I improved hen 11 in Ph)s1ologicnl changes thot unnslote in ° 

nh 1 re is II dc:irth of rcl:11cd 
al group. 1\lthout!'' 11e &eneral health n1co.surc in the cxpenmcnt 

Trc;it-Jncobson (2009) rcponcd. 
. D 'k l ol (2013) andstudies aniong polio surv1\'0rs, n en e 

rm el'l,onietT) 1ro1n1n 1n 
. lking ability follow1ns o reduced fatigue ond 1n1proved "3 

__ 

UNIV
ERSITY O

F IB
ADAN LI

BRARY



non-polio survivors. Reduced fn1igue and improved wnlking nbihl> could bothimpro,·e lhc sense of ,veil-being and enhance lhe nb't· 1 lly to cnny ou1 daily and sociolac:tlvitics. Allhough, lhesc ,vere 001 prim�"' ouicomes ·,n tlu d . b d 
-; s stu y, 11 '''l1S o serve 

lhlll ..... r1icipnnts in the experimenllll group \\ '  bl . . . r-- ere o e to progressively improve: 1he1r
pcrforrnnnce of the six-minute ,valk-1es1 (6-M\VT) ,vith less f:itignbilily (an evidence
of improved cordio-respirotory fitness). This could hil\e improved their :ictiviucs of
daily h,·ing and nccord them belier opportunity to p:uticip:ue in  soci:u acth11ics.
llcnce, the significant improvement observed in the daily and social activilics domn.ins
of the expcrimcntnl group ,,hen eomplll'Cd ,,;th their counterparts in the control group
could hnvc rcsuhed from their impro, ed le, cl of cnrdio-rcspiratory fitness.

Partieipnnts in the control group nJso demonstrated signifien.nt decrcnsc (1mply1ng
improven1cnt) in  the feelings nnd pain domains of gener:u hcahh Although this \\':15

unexpected, the 12-,veek flexibility exercises cnnicd out b) pnrticipant s  in this group
could have cumuln1ivcly hnd o benefic1nl psychologicnl cITect on them. n.nd resulted in
n subtle improvement in their sense of feeling and genera.I ,veil-being

. 
There is

howc,cr, no published "·ork to corroborate this sub1nission, os Oexibiltty exercise has 

been used in  clinical trio ls primarily os o "ploccbo" exercise (Curr ct ol, 2003; Yeung 

411d Yeung, 2001). Further studies moy be necessar)' to in,cst1ga1c: other possible 

clinical benefits of flcxibilil) exercises, p:lfliculnrly ilS long-term benefits, in c:ise 

lhcse mighl have been inodvertentl} overlooked 

4.4. CLINICAL [l\'IPLICATION OF FINDING 

The d ' . d' I d th�1 the cardio\'nsculor hcohh, cardio-rcspiratol')Stu y s outco1ne 1n ,ca e .. 
• 1 • r om) clitis suf\ "ors could be fitness, and general health o f  lo\\·cr hmb porn yt,c po 1 

. . . 
. -•·zed arm ergomctl') tmining programme Inimproved lhrough a ,,,..clvc-\\cck 1nd1v1duw1 

. rcducllOO in ph)')IC:U OCII\ II) \\l11ch
\IC\\ of 1hc mobili1y limi101ion and consequent

d' • d ( sccondnn.• hc:illh con lllODS.,.., · • • 'blc 10 0 JTl)flO O -, .. -.c poho survivors rcod1ly susccpu 

. . II cir hc3lth is , U11ining 10 op11n111c 1 find comorbidilies, Lhe use o f  nrnl crgometr) 
. . 

Oil" ihis population ometry 1r:11n1ng a1n D SlrOngly encouraged. 1·hc routine use of arm erg 
. illil)' of hfc nnd k�n

I ereby enhance their qu may help reduce their hcahh burden, 11 · ' 
g "illi sccondnf) hc:allh

f mnnog1ng or cop1n the finonciol burden ond physical stress O 

• 1 . strain on their fonuhes.
I there \\1II be css condittons nnd con1orbidi1ics. Consequent Y, 
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• communily, AS �cu u the health care S}stan Specificall), the stuJ) mealed 11131
lffll craomctry traJnjna could help 10 lo�enng blood � and rcdw:ina �rccntbody fat, therefore, it cnn be UScd to pre,cnt lbrsc '1nttmltdi;stc· �o,'ll$C\ll.lr ridfactors ConfiovllKUlor tll5Cl15cs an: reportedly tbc numl,n one cause or d�th aloholll)(WIIO lactshcct, 20130) one.I ii) J)�\cntron among th11 wae population 1113} M\O rnwuroblc unpact on rctluclng the global mo11.1Jil> rile

UNIV
ERSITY O

F IB
ADAN LI

BRARY



CliAPTER FlVE

SUMMARY, CONCLUSION Al\"D RECOl\li\lENDATION

S.O SUMMARY 

Poliomyelitis has bcco,nc almost ei..-tinct, but its survivors remain one of the largestg,oups of people \vilh disabilities in the \Vorld. Reduced mobility places poliosurvivors a t  risk of eorly onset of ngc nnd lifestyle- related secondary health conditions
ond co-morbidities and a number of heallh conditions have been documented lllllong
lhcm. \\ll1ile exercise is  no\v actively employed to promote hClllth ond prevent
secondary health conditions, its use in Nigeria is almost exclusively limited to
indi\'idunls \vilhout disabilities and people \\ilh diSllbilitics ore 1101 gelling needed
preventive exercise. It i s  thus not clcnr if Nigerians \\�l.11 physic.ii disnbilities can
benefit from structured exercise training progronuncs. The eITects of a l\velve-\\'eCk
arm ergon1etry training on selected heahh indices of lo\vcr li1nb paralytic poliom)clitis
survivors ,vcre investigated in this study.

The literature revie\v focused on definition, p:uho-physiology, fom1s. clinical 
symptoms, management, and complications of polio, the health implications of aging 
•nd h · I · · · 1· survi·vors nnd secondnry health conditions and co-..,, p ys1ca 1nnct1v1ty on po 10 , 
morbidities ossociated \Vith polio. Other orcas covered by the liternture revic\\·
· 

• t of body composition, asscssn1ent included: hcahh-related physicnl fitness, ossessmcn 
of cardio-rcspirotory fitness, blood pressure nnd heahh-relntcd qunlity of life. 

_
cxc�1sc

. role l)'pes of exercise, phys1olog1coland its health promotion nnd preventive 
aerob.1c/cardio-respirntory (mining for polioadaptations 10 exercise training o.nd 

survivors. 

d .. ns who \\tre randon1ly selecteds· · · · d ry health con 1110 • ix1y poho survivors "'1tJ1 sccon n 
. Thin n.1n1cipruits e.ich fi • • oted 1n the study. Y ,-rorn a cohon of 252 polio survivors, parucap 

. roup Ho,ve\'er 54. . . control or exercise g . • 
"ere randomly assigned into e11her 0

I 
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participants (exercise group=28, control grou=26) 1 ,. comp eted the study. The exercise
group hod a nvelve-,veek arm crgoo1etry training ·hi b . . . . . '' e ,vas 1nd1v1duahzcd for each
participant using lhe American College of Spon �led' · , . . . 1c1ne s exercise guideline for
polio survivors. Flexibility exercises ,vere employ..,, Ii = or '''llml·up and cool-do,vn
phases, \\1h ile the control group had only OexibiJity exe · ( 1. f • , rcascs rep 1e-0 o the 'Vllrm·up
1111d cool-do,vn activities carried out by the exercise group). The selected health
indices, nnn1ely tJ1e general health (OH), depressive symptoms {DS), quality of life
(QoL), resting diastolic blood pressure (RDBP), resting systolic blood pressure
(RSBP), resting heart rate (RJ-IR), cnrdio-rcspiratory fitness (CRF). percent body fat
(PBF) and body mass index (BN!I) ,verc a.sscssed at baseline and 01 every foW'-,veek of
the exercise progra1nme. Data ,verc analyzed using descriptive statistics of mean and
standard deviation nnd inferential statistics, ANOVA, independent-I and �1ann
\Vilhncy-U ICSIS \Vith alpha level SCI at 0.05. 

The mean ages of exereise (38.43 ±6.97years) and control groups 08.08 ±5.75rears) 
were not significlllltly different. At baseline, exercise and control groups ,,·ere not 

significantly different in their RSBP (127.71±7,78 vs 127.85±7.78nimMg), RDBP 

(78.54±8,33 vs 78.85±3.73mmllg), RHR (80.50±7,06 vs 79.12±8,0�beat.s/min}, POF 

(28,51±1 l.89 vs 28.17±5.62%), CRF ( 3.33±().81 vs 3.3S±l.'13), QoL (20.07±1.01 vs 

21.05 ±().81), OS (7.2143 ±7.49 vs 6.3846±9.00) and in all the eight domains of Gil.

At the t,velfih ,vcek, control group hod signilicnnlly greater RSBP w=0.00·0 and PBF

(Jr0.00 I) nod significaJllly lo,ver CRF (p-=0.01 O) There ,, ere signilicon1 ti111c and

lime-group interaction effects for RSBP (p=0.000), RDBP w=0.000), RHR (p=0.000),

PDF (p=0.000) and CRF (p=0.000). Significant bet,vcen-group differences ,,·ere found

Only in  the daily activities (p=0.020, 0.008, 0.029 and 0.028 at 411118111• 018111· 4111112111 and

111 • 
• • • '""'O 028 at ,,·eek 8111/12th) domains of0/12 ,,·eeks respectively) Md social oct1v111es ,1• 

G d·rre ence in both Qol. and OS (p>0.5).
II. 1l1ere ,ws no significant bct,vccn•group I r 

S.t. CONCLUSION

rninin reduced tho resllng hcrut rate.A l\vclvc-,veek, individualized, nm1 crgomclry I S 
. bod r. t and increased tho cartho-rc5p1rotol')

ltst1og sy 1 1 · bl d sure percent Y ,a , s o 1c oo pres , . _, h llh stotus of to,,er
Ii · • • • · domn1ns of gcne,w ca 
llncss index, and social and doily octiviues . . Th . . dory health cond111ons. \IS, nnn

hrnb Pilrlllytie poliomyelitis survivors \\'Ith sccon 
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ergon,clry troining Is nn cfTcclivc niode of b' . . . ncro ic exercise lhot can be used toopum,zc 1hc hcnlth of polto survivors \vilh I 1• . . O\\er imb offec1J11ion, \vho may find ,1diOicult to cond111on Lheir cnrdio-pulmonory syst . cm, using conventionaJ me1hods.

5.2. RECOl\lMENDATIONS

The follo,,�ns rccommcndotions ,vcrc 1nadc.
S.2.1. Rccomn1endntions for l'hysioChcrnpists
The ou1co111e of this study should encourage physiotherapists 10 readily employ .irmergomctry training os o 1node of aerobic exercise for Jo,ver limb paralyuc poliomyelitissur\livors ,,�tJ1 ilic aim of optimizing their health. In effect, routine .irm crgomctrytraining should fonn part of the basic cnrc of lo\\-cr limb pnralytic poliomyelitissur\livors ,vith sccondnry health conditions.

5.2.2. Rccomn1endntions for the government, health-policy m11kcn and public
health oliiciols 

The health-policy makers ond public health officials should double their efforts Ill

fflSUring that polio survivors nnd people ,vith disabilities generally, rul\e access 10
disease prevention and public health promotion strategies. The government 111 stnic and
federal levels should focus on assisting people ,,ith disabilities to meet their indhidU.11
potentials for physicnl, socinl, emotional, and intcllcctunl health by creating diS11bili1y­
fricndly community fitness centres. Accessible exercise equipments (p:iniculnrl) ann

trgometcrs) should be  n1ode nvoilable in vnrious health centres for rouunc aerobic 
exercises for people ,vJtJ, lo,ver li111b pornlysis.

S.2.3. llccon1n1cndulions for furlhcr studir.s
1 future studies should include o follo,v-up phnse 10 invesugntc po�ibk Clln)-o,cr

crrcc1& or o 12-,vcek onn ergon1c1ry training on sclcctl-d hcnhh inJttt of pt11i,,

aur..-ivors.

I• jljc OUlCOlllC lllCMU�� 10 a,-.��·» 2· Future studies ore needed 10 develop po io-spcc 
. , 

11 , dice� of polio �Uf\ 1vors G.:n.:n.:depression, quolily of life nnd other sclcclcd hen 1 1  111 • 

I 11 tudy n., poll11-,pcc11lc uut�'\1n1c.>outcome n1cosurcs ,verc bnslcolly c1nploycd 11 11 s s 

llleasurcs were nonexistent
3 111-:o_
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ergometry training is an cfiective mod r 
. . . 

e o aerobic exercise that can be used to
opt1nuze !he health of polio Survivors \\'ilh I . 1. 

. . . O\\er •mb affcctal1on, \rho may find it
difficult to coad 11100 !heir cardio-pulmonn.,, S)'SL • -J em, UStng conventJonal methods.

5.2. RECOMMENDATIONS 

The follo\ving recommendations ,rere made. 
5.2.1. Rccommcodotioos for Physiotherapists 

The outcome of this study should encourage physiotherapists 10 re.1dily employ am,
ergomelry training as a mode of aerobic exercise for lo\ver limb"�-• L. 1· 1- · . ruw)' IC Po IOOlYC 111S
survivors \Vitl1 !he aim of optimizing 01eir health. Jn e1Tec1, routine arm c:rgometry 
troining should forin part of the basic care of lo\vcr limb po.rnlytic poliomyelitis 
survivors ,vith secondary heallb conditions. 

5.2.2. Uecon1mcndn1ions for the govcrnn1cnt, health-policy n111kers ond public 

health officials 
The health-policy makers and public health officials should double their clTons nt 
ensuring thnt polio survivors nnd people \vith disabilities geocmlly, have access 10 
disease prevention and public health promotion strategics. 1l1e go\•em1ncnt 01 s1111e ond 
federal levels should focus on assisting people \\ itl1 disabilities to meet their individual 
potentials for physical, social, emotional, and in1ellec1ual health by creating disability­
friendly community fitness centres. Accessible exercise equipments (particularly onn 
ergometers) should be made available in various health centres for routine oerobic 
exercises for people \vilh lo,\er lin1b paralysis. 

5.2.J. Rccommcndnl ions for further studies 
I. Future studies should include a follo\v-up phase to invcsugntc possible cany-o\'er

effects of 11 12_,vcek nnn crgomctry trnining on selected hcnllh indices of polio

survivors. 
2. f-uture studies arc  needed to develop polio-specific ou1con1e n1ru'.1'cs to o.��

Ith indices of polio s11n·1\·ors. Gcm:nc
depression, quality of life nnd other selected hea 

. h. study 05 polio-spec1lic ou1con1e
ouicomc measures ,vere basically e111ploycd Ill t ,s 

lllcnsures ,vere nonexistent. "dcrcd 
3 . . . . eriod should be eons1 ·
· Sunllor studies eanploying n longer training P 
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APPENDIX B

LETTER OF 11''TRODUCTlON

Dear Sir�1adnm, 

Mrs. Ato,voju, A.A. is a poslgraduote student in the Department of Physiothernpy,College of Medicine, Unjvcrsity of Ibadan (Motric No. 66258). She is carrying out aresearch titled "Survey of health profile of polio survivors in Oyo state nnd theirresponses to  a t,vclve-..,,,eek ann crgomclry training", in par1iol fi1llillment of therequirements for tJ1e B\\'Brd of the PhD. (Physiotherapy) degree of the University of
lbodnn. 

\\le therefore solicit your cooperation in completing lhe attached questionnaire
honestly, nnd in nllo,ving some measurements to be taken on you. \Ve \\iish to assure
you that all information ,viii be kept strictly confidential and used for rcscnrch purpose
only. 

Thank you. 

�!rs. Abiolo A. Ato,voju Dr. 8.0.A. 1\dcgokc 

Researcher Supcr"isor 
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APPENDIXC 

tNFORi\lED CONSENT FORJ\J 
(RB Research approval number: 
This approval ,viii elapse on: 

Survey or flcallh Profile or Polio Survivors in Oyo Sl1tle nnd Th . i T"·elve-n•eck Arn1 Ergomclry Trnioing. 
e,r I espooses lo n

This. study is bei�g c�nducted by Mrs. A biol a A. Aro,,·oju of the De artrnent ofPhysiotherapy, University o f  Ibadan. It is self-sponsored. 
p 

The purp�se of  the rescarc� is t� fin� ou! the present health profile of individuals "hohave survived tl1e post pol_io ep1_d�m1cs 1n Oyo Stlltc, nnd sctondly, to determine the effect a t,velve-,vcek exercise lrDJrung progranune ,viii have on tlieir health
The research ,viii be in l\vo phoses. Phase I ,viii be 11 survey ,vhile Phase 2 ,,ill be onexercise troining session. For the survey, some of your hcallh pnrometers, for ins1ance.your blood pressure, ,viii be assessed using simple medico.I cquipn1cnts. You ,viii olsobe expecled to  complete sonic forms which \\•ill help to determine some nspccts ofyour henlth. These ,viii be o once-Md -for-all nsscssmen1, obtnined on a single day.No samples (e.g. blood) ,viii be taken frorn you. As many participants ns possible ,viiibe recruited for this phose. For the second pha.se, about 60 participants ,vho 1oke panin the SUIVC)', ,vho reside in lb3dM ,,;11 be selected. Lollcry \1111 be used to divide
them inlo t\\'O groups, involving 30 pruticipants each. 
The �''O groups ,viii be subjected to different fom1s of exercises. A group ,viii be 
required to come lhrice ,vcckly, on alternate days, for 1,,·clvc consecutive \\'CCks, 
,,hile the oilier ,viii come on other three dnys of lhc \\"Cck for same number of \\"eeks. 
Your health variables (the ones assessed 01 the survey) ,viii be re-assessed e\'ery four 
,veeks 10 determine the effect your exercise programme has on you. You !hould not 
spend more than I hour Ill each visit. Your panicipa1ion in lhc research w1II n�t cost 
you anything as tJ1e resenrcher \\-ill be 101nlly responsible for your lronspor1011on to· 
lllld fro- the research venue. If 01 the end of the study lho olhcr gro_up_ happens_ to 
benefit better than your group, you ,viii be ollo,ved to go throu�h a s1m1lar cxerc�se 
protocol if you so desire. You may have mild muscle aches o� �a,ns n

11
nc:r tl1c c��c 

1m· . 
• b body is not used to such ocllVJty. owcvcr, s is•rung session ecnuse your

tomed 10 the exercise expected to reduce gradually ns your body �cts occus 

programme. You ,viii not need nny trentmcnt for this. 

• ·11 be used for research purposes alone. YoUIAll infonnotion obtained in this study �VJ 
direct link of any information 10 )·ournames ,,ill be coded such that there ,VJII bc

1_
no. 

manoung from this s1ud> name. Your name ,viii not reflect in ony pub rcauon c 

• • 1 volunlllf), You 11111y choose not 10
Your panicipntion in this research 15 0011': 

� ,·on 01 on)tinic. This \\ill not place
Participate ond you moy ,vitl1dm,v )'Our pnrtici�o

l 
1 
, .. ver infom1otion ob1111ncd fron\' 

hatsocver r 0' " ' 
bl· · any negative consequence on you '" .li·ed used in reports or pu 1cat1ons. 

be I been modi i . or You fore you ,vithdro,v may iave 
. . . in this researchYou ,vii( not be paid nny fees for participo t�g 
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Statement of person obt:1ining informed conscni·
I have fully explained this research

to, ______________ _

and have given sufficient information 10 lllllke an informed decision. 
DATE _ ______ --"SIGNAl"URE

---------

NA� IE. ___________________ _

Slalemeot of person giving consenl:
1 have rend the description of the rc:scan::h (or hove hnd it lr.lnsla1ed into a language Iunderstand). I understand that my panicipa1ion is voluouuy. I kno1v enough obout thepurpose, n,cthods, benefits, and the reoc1ion I rnay possibly hove ofter carrying out 1heexercise session, if I am involved in the second phase. I understand tha1 I may freelystop being part of this study at any lime. I kno1v enough about tl1e study to judge that I11'00110 pnrtieipalc in ii. I have rccei\•cd a copy of this conscn1 fonn.

DATE. __________ SIGNATURE. ________ _

NAi\ifE�---------------------
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AJ>
PEND1xn 

DACKGll.OUND lNFORAtATION SJlEET Name: ............................. . 
. . .............. . 

Dale Of B:-L 'Age· . ·
s
·· ......................................... ··•··UUJI. •• ,. , ,, , •,, ,, • ,, • 
ev 

. . . . . . . . . . . . . . . . . . . ,'\.. . . ......... ..... . R I. on· · · · · · · · · · · · · · · · · · · · · · ... c ,g1 ................ ...•..... •··•··.. Tn·L-'St •••••• • • ••• ·• •• •• IJCI DlC' Address . . ......... - .....•..... ' ........ .
. . ................................ . ·································'·f b·le phone No ··· ..... ................ ..jV O I , , , . •...•.••••.••••..•.• . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ......................... .

FMIILY ST.1-\TUS: 

I. Married [ J ?ivorced [ ) Spinster/Bachelor ( J \VidO\\ed I J 2. Type of mnmage: Ivlonogwny [ ) Polygnmy [ J Polyandry r J3. Do you live nlone? Yes [ ) No [ J 
4. Do you have children? Yes [ ) No ( ]. If yes, bo\v mDJ1y? ............. .

EDUCATIONAL ST,\TUS: 

\Vhat is your highest educationnl qualification? 
• No formal education [ I Vocational training [ ] Pry. Sch. Leaving Cert. [ J
• Sec. Sehl leaving Ccrt/G.C.E/Tcacher's Training Grade 11 Cert. ( )
• OND/NCE[ ] 
• I IND/First Degree[ ) 
• Post-graduate Diploma ( J
• Masters [ J
• Ph.D [ ]

ECONO�J IC STATUS/INV OLVEl\lENT IN THE LABOUR l\lARKET
I. Do you ,vork for n living? Yes I I No [ I
2. If yes, pis tick the appropriate box belO\\'

• I om self-employed 
• I ,vork in a govemn1cn1 cstoblishmcnt (ci\-il servant)
• I ,vork in a private establishment

3 Profession/Occupation:
···················· 

..................................................

4. If unen,ployed, \\thy? Retired [ J . 
I Retired due 10 disability f ] Unlit 10 work [ 1 No job opportunll) I 

· ? c [ J Nlotor cycle [ I None I ]
5. Do you have n1eans of tronsportauon 01 

Others, specify---
f. d I J Inherited ( )6. Type of Accommodation: Rented [ l Set ·0\\1lC 

. . . . . . . . . . . . . . . . . •••••••••••••••••• 

Others, specify ........................ . b .. :jd:·� Flat I J 2 bedroon1s nnd parlour
7. Size of accommodation: Detached 

�;nt[ ) A rooni f I Others spcc1fy-­
apnrtmen1[ ) A room :llld pnrlour op 

••••••••••••••••••••••••
•• • • • • • • •• •• •• • • • • • • • • • • • • • • • • • • • • • 
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8 Uo" n1uch do you cnm in a moruh? (Pl1. e,,c llll cstuiwc 1r no1 l'amingmonthly 53fnry anJ trek the approPNtc bo�)·
#0-4,999 OOk I I #S000.9.999,00k l J 110.000.14 999 001,; ( J #15,000-19,999.00I. I I •20.000.24,999.00k I I 
#2S,000-29,999 OOk I I N30,000-J4,999.001; ( J 135.000-39.999.ooL I I#40,000-44,999.00k I I "4S,OOO-t9,999.00L; ( ) #SO 000 and abo, c I I

IIISI Olt\' Olt POLIO 
I Aac of conlnlc1in11 pollo ...................................................... .. 
:? Plirts of body ofTcc1cd 

Oo1h nmu lllld less I I 
One nrm ond both less ( J 
One leg ond both nrms [ I
Ooth lea, I I Oo1h nnns I I 
One leg (RI) side I I (Lt) Side I I 

l Do you use nny rorm of ,\-11JLin11 llid!.dC\iccs? Yes I I No I J.
If yes, ,vhich 1ypc? 

,\.xilllll) crutches I I 
f:lbo,, Crutchc, I l 
\\'oll..ing stic:1.. I J 
Others. spccify-----------

4. Do you use cnlipc�? No I I
Yes, one leg I )
y cs. both legs I I 

S. \\'ere you hospitnlized ot o�t? Yes I J No I ) Don't l.no1v I I

I fycs, for ho\\• long? 
.... . .. .. . . • • • • • • • • • • •• • • •• 

( J 6. oi�j�����-;��i;�;t�;? Yes I I No I 
r��n��;:o�o��� I J No I J7 I love you bod nny surgery on account 0 

Do not kno,v [ J 

If yes, 1ypc of surger y: ................. ..

rAST'rREAT�IENT FOR PO�l�c 1?Where did you receive treatment in pas 

... , .....•..•..•..•..
o o o o t t o I • o o o o o o o Io t • 

Private I lospitol I I 
Ocncrol hospital . I I 

ctors) ( I Spcc,nlist/tcochlng hospital I l 
nt provided b) nnll\ c do · 

Non-Orthodox trcouncnt (e.g. ircntmc 
Do not kno�,, I l 
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PllE."F.S-1' �IA'IACE\1£1'T fOR POLIO/PJU: 1-:_,7 IIE. l.T . J Prc$Cnl trc.i1mcnVRch.1biluat,on \ II �'TATl' 
Attend Pnvatc thn1c ( J
Aucnds OcncrnJ hosp1lAI f }
Aui,nds Spcc1ali II T�hina ho pita.I( JReech-in& non-onhodo� lmltmcnt ( J
Rccclvlna no trcutmcn1 ( J 

2, o) If a11cnd1n11 11ny hc#hh CCTUrc, "h.u cxactJ>· arc }OU bcina man.:agc.J for'?
......... --...... . -.. .. _

b) 1 lo\v rc11ulnr do )Ou attend?
Only if there i, complaint ( I
Rcgulor, In 1.ccpina ,, Ith clinic 1rpotnuntnts ( )

J I ln, c you nohced dc1rnoro1ion since initial rtto,a, from poho? Yes ( I No( J-I Do )OU require more help DO\\ for cb)·to-day acuv,ues? Yes ( J No ( I S llovc you hnd to ch.loge )Our iwist1,e dC'\icc in order 10 cope bcttc:r "ithoc1lvilles of doily II\ ing? Ye, I I No I I
6 If yes, previous cw1sti,e device ukd ...... ....•. . ......... . 7. I lnve )OU hod 10 l!i\ cup job as II rcsuh of p:l1ll or \\=lncu? Yes ( ) No ( )8. If yes, ""hen? .. ".-..... ---, .. 
9. I love you hod 10 chnngc job 1.> o result ofpoin or ,,�? Yes I J llio ( I
I 0. If yes, "hen? ... . . . .. . · ·· , .... 
11 I lo,v CM you role your he-:ilth no,,11mpro,1ng I I \Vorsc:ning I J No clwige (

LIFESTYLE: 
I. Do you sn1okc? Yes [ ), No [ I

If yes, ho,v ol\en? Se01tely ( ], Occo.siorutlly ( J, Regularly [ I
2 Do you tnl<e nlcoholic drinks? Yes ( ) No [ I

If yes, ho,v oficn? Sc01tcly f ), Occo.sion:tlly [ ). Regularly l I 
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APPENDJXE 

DARTMOUTH COOP CHARTS

INSTRUCTION: For cnch orlbc rollo\ving 
please choose the OflS\ver thnt best descri� 
how you hove been reeling during the past 
four weeks, including today. 1l1cre ore 00

right or ,vrong OllS\Vers. 

DAILY ACTIVlTIES 

During the pan 4 weeks ... 
How much difficulty hove you hod doing your usual 
ac11vi1ics or wk, bolh inside nnd outside 1ho house 
because or ·our h icnl nnd cmo1lonol hc.ihh? 

A Ht� bll or dlfficully 
2 

So11, dlfficully 
3 

Mich difficulty (; ·

·f
1

) .... 
rm 

C..111 not do 

4 

5 

. 
FEELINGS 

During the past 4 week, ... 
How much ha� )'Ou been bothmd by emotion.ti
problans such as fccli11g anxious, dcp�scd, lrrimblc or
downhearted and blue {sad)? 
Not at all 

SlighU� 

Quite a bll 

I ,1rc111rh 

-

SOCIAL ACTIVITIES 

During the p;ut 4 weeks ... 
Ila, )Our physical !Ind cmo1lonl! health limilcd your 
social occiv111cs wi1h family, frimdJ, neighbors or 

_AtOUPS?
Not II Ill 

0 

Quilt• hit 

1 ,trrmrh 

-·

Q 

t 

ttl 

�1� 

t�f�t� 

l
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PAIN 
During the past 4 weeks ... 
How much bOilil>; eain have )'.OU stnCTUII.)'. had?
No pain 

-
.

I Very 11lld pain 

l'tllkl pain 

Modtnlt pain 
• 

Scwcrc pain 

OVERALL IIEALTII 
During the pm 4 weeks ... 
I low would you ra�ur health in sencrnl? 
£sccllcnt 

_ _
_ .,__

_

@ 
Vny1ooc1 

Cood 
- - -�--..-� 

,.,, 

Poor 

.·�@ 
® 

© 
® 

1 

-

2 

3 

-

-

I 

i 

2 

3 

4 

CflANGE IN HEAL TH How would )OU !\\le your overall health now comparwto 4 weeks ago? 
l'tlucb �lier 

++ ++ 

A lllllt bflltr 

+ 

2 
About lht same 

++ 

3 
A lllllt '11013C

l'tlucb "om 

�� --

SOCIAL SUPPORT 
Dunng the �t 4 1\-CCl.s .. 
Wu someone Available to htlp )1111 i( you needed And 
wamcd help? for example i( you 
• Ftlt very n(l'Yous, lonely, or blue (sad)
• Got sic\. and had to SIAY in bed 
• Needed someone to 141\. to 
• Needed help with daily ehOl'CS 
• Needed help just w.ing cGnl or )Ourself 

\

:�;.::....... t f tI111I
rfHJ .. 
tri 
tf 

• VcJ, quite• �II 

vu. sonic 

Vn, a llttle 

No, not 11 all 
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QUALITY OF LlFE
1-lo,v ho,•c Lhing., been going for you during the pnsl 4
,veeks? 

-

I. Very \\'1!II:
Could hardly be bcner

2. Prcuv 2ood
( considerably good)

3. Good & bnd parts
nboul eoual

4.Pn:IIY bad
fconsidcrablv b3dl

r.....JL.--- S.Vety bad.
Could hard Iv be worse

• 

� 
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APPENDIXF:
BECK DEPRESSION INVENTORY Nrune: ___ __________ Marital Status: ___ _Age: 

Sex: __ _ Occupation: Educ:itionnl status: 
----------

Instructions: This qucstionnnirc consists of 21 groups of statements. Please read enchgroup of  stntcments carefully, and then pick out the one stntcment in each group Lhatbest describes the ,vny you have been feeling during the post t\\'O ,,tcks, includingtodny. Circle the number beside the stotcmcnt you hove picked. If scvcmJ stotcmcots inthe group seem to apply eqlllllly ,vcll, circle the highest number for that group. Be surethat you do not choose more UUln one stotcmcnt for noy group. Including iten1 16(Changes In Sleeping Pattern) or item 18 (Chnnges in Appetite). t. S,ul ncss 

2. 

3. 

ii. 

s. 

6. 

7. 

O I do not feel sod. 
I I feel sad n1ueh of the tin1c.
2 I run sod oll the lime. 
3. I om so sod or unhoppy that I con 't stand iL
Pcssin1isn1 
O I on1 not discouraged obout my future. 
I I feel more discouraged about n1y future lhnn I used to be.
2 I do not expect things to ,,·ork out for n1c. 
3 I feel my future is  hopeless nod 1vill only get worse.
Post Failure 
0 I do not feel like o fnilurc 
I I hove foiled more than I should hnvc.
2 As I look bock. I see n lot of failures.
3 1 feel J nm a totnl failure llS O person.
Lo s or Plc:1sure 

d'd from the things I enjoy.0 I get os much pico.sure ns I ever ' 
, . th' 35 much ns I used to. I I don t cnJOY mgs 

th' I used to enjoy.2 I get very little pleasure; ro1n �he 
thi�:: I used to enjoy. 3 1 can't get nny pleasure irom t 1c 

Guilty Feelings . 
0 I don't feel particulnrly g�ilty.

l hnvc done or should hove done.I I feel guilty over mnny th10SS • 
2 I feel quite guilty most. of the tune
3 I feel guilty all of the unic. 
Punishn1cnt Feelings . 1 cd O · 1 don't feel I nm being punis 1 •
I I feel I mny be punished. 
2 I expect t o  be  punish�-
3 I feel I nm being punished.
Self-Dislike yself as ever.0 I feel the some about � •self. I I hove lost confidc?cc in 11;} •
2 I om disappointed in mysc . 
3 I dislike myself.

"'" 
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8. 

9. 

I 0. 

11. 

12. 

13. 

14. 

IS. 

16. 

c1r-Cri1ic11locss 
0 I don't criticize or blnmc m)·sclf .... _ I I run · · more "'''" usual . _more cn11cnl of m) self than I used to be
2 I cnt1c1zc myself for all of my faults. 3 I blame myself for evel}lhing b3d that hn Sulchlnl Thoughls or \Vbbcs 

ppcns. 
0 I don't have any thoughts of killing myself. 
21 I

I 

hove
ld

lh
l
�
k
ughts �fldlling myself. but I ,,1>uld not carry them out,,ou I e to kill myself. 

3 I ,vould kill myself if I had the chance
Crying 
0 I don't cry nnymorc than I used to. 
I I cry more thnn I used 10. 
2 I cry over every little thing. 
3 I feel lik e crying but I con 't 
Agltnllon 

0 I nm no more restless or ,,'Ound up lh:ln usual. 
I I feel more restless or ,vound up than usunl 
2 I om so restless or ogitotcd thn1 it's lw-d to s lily still 
3 I om so restless or ogiuucd that I hn\'e 10 keep mo\'ing or doing 

something. 
Loss or I ntcrcst 
0 I hove not lost interest in other people or oc1h1tics. 
I I run less interested 1n other people or things th:ui before. 
2 I hove lost most of my interest in other people or things 
3 It's hard 10 gel interested in M)lhing. 
Indecisiveness 
0 I make decisions about ns ,,-ell as ever. 
I I find ii more difficult to mnl.c decisions than us\131.
2 I hove much grc.1tcr difficulty in making decisions lhnn I used 10.
) I hnvc trouble making any decisions. 
\Vorlhlessness 
0 I do not feel I om ,, orlhlcss. 
I I don '1 consider myself ns \\"Orlh"hilc 0nd useful 05 1 uscd to.

2 I reel more ,vorthlcss os compared to 01hcr peoph: 
3 I feel utterly ,vorlhlcss. 
Loss of Energy 

0 I hove os much energy ns c\'cr.
I I have less ener&)' than I used •0 ha, c.

h 
2 I don't hove enough encl"S) 10 do ,cr)/;'uc ·

3 I don 1 1 hove enough enc® 10 do no} 1 1 ng. 

Chnnges In lccplng P�1 11crn 
, han ,c In"')' �1�p1ng p:iucm

0 I hove not e,;pcncncc<l 011> c 8 
Io I sleep so111c,,hnt n,orc th00 usual.

I b I sleep s0111cwhnt less 1h011 usual. 

2o J sleep n 101 n1orc than usual. 
2b I sleep o lot less 1hn11 usuol. 
lo I sleep OlOSI of tho <ln)' l nn 't (ICI ti.,cl. Ill ,IN(I

3b I \Ynkcup I -2hours cnrl)' one c 
,,n 
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17, l rrlt11bllily 
0 I run no more irritable than usual
I I am more irrit.able than usual.
2 I nm ?1�ch more irrltnble lhnn usual.
3 I nm 1mtoblc olJ the time.

18, Change, In Appetite 
0 I hove no� experienced Cllly chllnge in m) appclitcl o  My oppc111e 1s somc,vhnt less th.1n I.ISWll. 
I b M) nppel!lc is some\\'Mt greater lhnn usual.
2n My nppelltc is much less than before 
2b My appetite is muc:h gre.iter lhnn usual. 
Jo I hove no oppctile ot all
Jb I crovc food ol l  the time. 

19. Concentration Difficulty
0 I cnn coneentmte os \\'ell os e, er 
I I con't concentrote os \\'CII as usu.ii 
2 It's hnrd to keep my mind on M)thing for ,cry long. 
3 I find I can't coneenu,ue on anyth111g. 

20. Tiredness or Fatigue
0 I nm no more tired or fatigued lhnn USUJ.I 
I I get more ured or fatigued more wily than usunl 
2 I nm too tired or  fotigued to do a lot of the things I used to do. 
3 I run too tired or rot1gued 10 do most of the things I used to do. 

21. Loss oflntcrrstl11 ex
0 I hove not nouecd any recent ch:lllge in my interest in <c.'(.

I I nm less interested an sc.:1. than I used to be. 
2 I run n1uch less interested in SC'< no,v. 
3 I hove lost interest In sex completely. 
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APPEND1XG FERRANS AND PO\VERS Q . , 
�IULTTPLE SCLEROSIS �

ALIT\ OF LIFE INDEX
PART 1: For each.of the follov,'ing, plense choose �

IO� In 
satisfied you nre ,vith thnt n.rca of your lif. Pl 

llllS\,cr 1h01 best descnbes ho,v 
number. There nre no right or \\'J"Ong nns,.:· case mark your WIS\vcr by circling the
Very Oissntisfied - I 

crs. 

Modern1ely Dissn1isfied - 2 
Slightly Dissatisfied - 3 
Slightly Satisfied -4 
�lodemtely Satisfied - 5 
Very Satisfied - 6 
HO\V S>\TISFIED ARE YOU \VITli: 
I. Your health? I 2 3 4 5 6
2. Your hcahh care? I 2 3 4 S 6
l The amount of pnin that you have? I 2 3 4 5 6
4. The an1oun1 of energy you have for everyday nc1ivities? I 2 3 4 S 6
5. Your nbility to take core of yourself ,,itbou1 help? I 2 3 4 5 6
6. Your nbility to get around, go places? I 2 3 4 S 6
7 Your obili1y to speak? I 2 3 4 5 6
8. The nn1oun1 of control you hove over your life? I 2 3 4 5 6
9. Your chances of living o.s long ns you ,,ould like? I 2 3 4 5 6
10. Your fn1nily's hcaltl1? I 2 3 4 S 6
11. Your children? I 2 3 4 S 6
12. Your family's happiness? I 2 3 4 5 6
13. Your sex life? I 2 3 4 S 6
14. Your spouse, lover, or partner? I 2 3 4 5 6
15. Your friends? I 2 3 4 S 6 
16. The cn101ional support you gel from your frunily? I 2 3 4 5 �

, 17. The emotional support you gel from peopl� �t_h�r than your frun1l)? I 2 3 4 5 6
18. Your ability to take care of family respons1b1htics? I 2 3 4 5 6 
19. Ho\v useful you ore to others? I 2 3 4 5 6 
20. l11e amount of ,vorries in your life? I 2 3 4 5 6
21. Your neighborhood? I 2 3 4 5 6 . 

1 , 3 4 5 6 22. Your home, apartment, or pince ,vhere you hvc? -
23. Your job (if employed)? I 2 3 4 5

. 
6 

d. bl d)? 1 2 3 4 s 624. Not hnving ojob (if unemployed, rcurcd, or isa c 
25. Your education? I 2 3 4 5 6 . 1 ds? I 2 3 4 5 626. How ,veil you can toke care of your linoncio nee 
27. The things you do for fun? I 2 3 4 5 

3
6 

4 5 6 28. Your chances for a happy future? I 2 
29. Your pence of mind? I 2 3 4 5 6 
30. Your faith in God? I 2 3 4 5 6 

1 2 3 4 5 631. Your achievement of personnl goals? 
5 6 32. Your happiness in gcncrol? I 2 3 4

33. Your life in general? I 2 3 4 5 6 
4 5 6 34, Your pcrsonnl nppcnrnncc? I 2 3 

35, Yourself in generol? I 2 3 4 5 6
CPlcnse go to the next section) 
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• 

p ART 2: For each of the follov.ing pleas h 
lh f 

, e c oose the llllS\\'C h bes irnportnnt at area o your life is to you. Pl . , 
r t at t describes ho\v 

number. There are no right or ,vrong 
aJlS\\'" case mark your IIJlS\\'er b) circling the

U 
. 

I 
�rs. 

Very rumportant -
�todcmtely Unimportant - 2 
Slightly Unimportant - 3 
Slightly Important - 4

�1oderotely Important -5

Very Important - 6 
HO\V ll\'IPORT ANT TO YOU JS: 

I. Your health? I 2 3 4 5 6
2. Your health care? I 2 3 4 5 6
3. llaving no pain? I 2 3 4 5 6
4. I laving enough energy for everyday acth�ties? 1 2 3 4 5 6
5. Taking care of yourself ,vithout help? I 2 ) 4 s 6

6. Your ability lo get around, go places? I 2 ) 4 5 6
7. Your ability 10 speak? I 2 3 4 5 6
8. The nmount of control you have over your life? I 2 3 4 5 6

9. Your chances of living as long as you ,,·ould like? I 2 3 4 5 6
10. Your fnmily's health? I 2 3 4 5 6
11. Your children? I 2 3 4 S 6
12. Your family's happiness? I 2 3 4 S 6
13. Your sex life? I 2 3 4 5 6
14. Your spouse, lover, or partner? I 2 3 4 5 6

15. Your friends? I 2 3 4 5 6

16. The emotional support you get fronl your fnn1ily? I 2 3 4 5 6
17. The emotional support you gel from people other lhnn your family? I 2 3 4 5 6

18. Taking care of family responsibilities? I 2 3 4 S 6

19. Being useful to others? I 2 3 4 5 6

20. Having no ,vorries? I 2 3 4 5 6
21. Your neighborhood? I 2 3 4 5 6
22. Your home, apartment, or place ,vhere you live? I 2 3 4 S 6

23. Your job (if employed)? I 2 3 4 5 6
24. Not having ojob (if unemployed, retired, or disabled)? I 2 3 4 5 6

25. Your education? I 2 3 4 5 6 . 4 5 6
26. Being able to tnlce care of your finnnc1al needs? I 2 3

27. Doing things for fun? I 2 3 4 5 6

28. I loving a happy future? I 2 3 4 5 6
29. Peace of n1ind? I 2 3 4 5 6

30. Your faith in God? I 2 3 4 5 6
6 31. Achieving your pcrsolllll goals? I 2 3 4 5

32. Your happiness in general? I 2 3 4 5 6 

33. Oeing sntisfied ,vith life? I 2 3 4 5 6 
6 

34. Your personal oppeoroncc? I 2 3 4 5 
35. A.re you to yourscll'l I 2 3 4 5 6

• ns QJ1d �tnrjoric J. Po11crs

O Copyright 1984 & 1998 enrol Es11vmg ferro 
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A 

I 

2 

3 

4 

s 

6 

7 

8 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 
24 

25 

26 

27 

28 

29 

30 
31 

32 

33 
34 

3S 

36 

37 

38 

APPENDIX fl: SECONDARY CONDJTIONS/CQ.�JORDIOITIESDlSABLEl\1ENT SURVEY QUESTIONNAIREEXPERIENCED fth d' · Hnve vou ever nnyo esc con tllons?
Sccondorv Health Conditions/Co-n1orbidiijcs
Ne,v muscle ,vcakness in previously "'eak muscles
Ne,v muscle \VCakness in orcviously strong muscles
General ,vcakness 
Sensitivity to temperature in U1c extremities/cold intolerance 
Lo,v stamina/hi ah fati11ue 
Chronic oain in muscle. joints 
Sleep oroblems 
Sninal deformities 
(Scoliosis [ ] Kyphosis [ ] Exaggerated lordosis [ 
Reduced lordosis I 1 
Periods of Dcoression 
fractures 
Controcturcs 
Obcsity/u,nvanted ,vci11ht 11.ain ... Reduced ability to cam• out normnl oct1v11tes 
Requires more helo no,v for day-to-doy tasks 
Gladder Dysfunction 
Bo,vel dysfunction 
S\\'llllo,vinl! oroblems 
Reelin11s of bcinl!. isolated 
Diabetes 
Hypertension/1 li11.b blood orcssurc 
Memon• oroblerns 

• falls or other inj�es . blc:nis (not cold) Breathinl!. difficul1tes/Reso,raiory oro 
Arthritis 
Pressure sores 
Hean oroblems/Oisease 

r crutches Ann/shoulder oroblen1s due to use o 
Pcrsonolity ehanl!e 
Dack pain 
Serious eoisodes of anxiety 

· 6 · dsProblems makil!.Slsect?I! n�o 
uick of romantic rclauonshio 
Ostcooorosis curiltle bones) 
Circulatory nroblcms . in the hlllldsPins nnd needles scnsnuon 
I ncrcnscd thirst 
Asthma 
Skin oroblcn1s 
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B. 

I 

2 
3 
4 
5 

6 
7 
8 

9 

10 

I I 

12 

13 

14 

15 

16 

17 

18 
19 

20 

21 

22 
23 

24 

25 

26 

27 

28 

29 

JO 

31 

32 

33 

34 

35 

36 
37 

38 

II be DIAGNOSE ave vou ever en D of nny of these conditions?Secondarv Health Condilions/Co-morbidiries 
Ne\V muscle ,veakness in previously \Vcak muscles 
Ne\V n1uscle ,veakness in orcvious(y stronll muscles
General weakness 
Sensitivity to temoerature in the extremities/cold intoleranceLo,v staminalhit!h fatil!Ue 
Chronic pain in muscle, joints 
Sleeo oroblems 
Sninal defonnities 
(Scoliosis [ ] Kyphosis [ 
Reduced lordosis f l 

) Exaggerated lordosis [ ) 

Periods of Depression 
Fractures 
Contmctures 
Obesitv/un,vanted ,veicht coin 
Reduced ability to .. I out norranl activities 
Requires more heln nO\Y for dav-to-dav tosks 
Olnddcr Dysfunction 
Oo\vcl dysfunction 
S\vnllo\\•in11 nroblerns 
f'cclin11s ofbeina. isolated 
Diabetes 
Hrncrtension/1 li"h blood orcssurc 
tvtcmory problcrns 
Foils or other iniurics 

I) Brcothin11 difficullics/Rcsoiratorv nroblcms (not cold 
Arthritis 
Pressure sores . 
Heart oroblcms/Discnse 

I es Ann/shoulder orobleolS due to use of crutc 1 

Personality choni:>e 
Bock pain 
Serious episodes of onxiet� 
Problems mokint!lseeino fncnds 
Lack of romantic relationShip 
Osteonorosis <Brittle bones) 
Circulatory oroblems 

. . he hMds Pins and needles sensation in l 
Increased thirst 
Asthma 
Skin nroblems 

17S 
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I 
2 

) 

4 

s 

6 

7 
8 

9 

10 

11 

12 

13 

14 

15 

16 

c. n d JIO\\ o en o vou ex""ncncc tl1cse riroblcois?

S«ood11ry Health Condltions/Co-01orbidhi� 

New muscle ,veakncss io previously weak muscles 
New muscle ,veakncss in pn:viously slrong muscles 
General weakness 
Scnsi1ivity to tcmpcrnturc in the extremities/cold 
in1olernnce 
Low s111minn/high fatigue 
Chronic pnin in n1usclc,joints 
Sleep problems 
Spinal dcfonnitics 
(Scoliosis [ J Kyphosis [ 
I I Reduced lordosis I l 
Pcriods,of Depression 
Froc1urcs 
Con1raclures 

J E.uggen11cd lordosis 

Obcsi1y/un\vnn1cd 1vcigh1 goin 
Reduced nbili1y 10 cany ou1 normal activities 
Requires more hcln now for dn)-IO-d3y 111sks 
Bladder Dysfunc1ion 
B01101 dysfi111e1ion 

17 ; Swnllowing problems 
18 
19 

20 

21 

22 

23 

24 

2S 

26 

27 

28 

29 

30 

31 

32 

)) 

34 

3S 

36 

)7 

Jg 

Feelings of bc:ing isoloied 
Diabc1es 
HyDCnension/1 ligh blood pressure 
�lcmory problcn1s 
falls or other injuries 
Brt.1thing difficultics/Rcspirolory problems (noi
coldl 
At1liritis 
Pressure sores 
Hean problcn1s/Discosc 

h 0 of crulc es Arm/shoulder problems due 10 us 
Pcrsonnlisty chongc 
Dack pain 
Serious episodes of anxic1y 
Problems making/seeing friends 
Lack of romantic rc lo1ionship 
Osteonorosis (Brittle bones) 
Cirtulntory problems 

d Pins and needles sensation in thc hon 5
Increased Lhirst 
Asthma 

Skin problems 
176 
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APPF \01\ I

nonc•s RA fF. Qf, PERCf'I\ ED EMR'flO\ �CALI- (Borg, 1982)

-

I 
RA

T£ 
o• P£HCEI\ l:.D 

., XE1t110.\ 

PXFltTIO\ 

No exertion Ill all 6 

Exlremely hghl 7 

8 

Very light 9 

10 l 
Light I I 

12 

Somc\\•h:11 hru-d IJ 

14 

llnrd/heavy IS 

16 

Very hnrd 17 

18 

Ex1n:n1cly hurt! 19 

�lnximnl exertion 
20 
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APPENDIX J: ASOMQ KfNf
OJU EWE AFINIM¢NA Nf PA OLUDAHUN !BEERE

ONkQ: ............................... . ··········································· 
QJQ ibi tabi QjQ ori ............................... Qkunrin tabi oblri

·�·; 
............................ . 
·································. . e,sin .................................. !;ya tabr (pinl� ........................... . ···························· Adfr(tsi. ....................................... . ···································································· NQmba f;ro al8gb8eka .......... ............................ . . .. . . . . . . . .. . . . .. . . . .. . .. .. . . ' ............. .

ETO l;L�Bi DE: 

1. Ti �egbeyaw6 [ l Ti k¢ site [ I Wundia tabi ApQn [ J Op6 [ J
2. lru lgbeyaw6 tr o �e: Olobinrin kan [ I lk6binrinJ¢ [ J ¢1¢k¢pupo ( I
3. $e 6 n daagbe ni? Be$ni ( I Beek¢ ( I
4. $e o bi ¢m¢? Be�ni [ ] Beek¢ ( I 

TI 6 bale beenl QmQ mel66 ni o bl? ......................... .. 

ETO�KO 

Kini iwe �ri tr 6 ga julQ tr o nr tabf ipele tr o kawe de? 
, Pu runtu I J l�e QWQ I I hve err onipo k�la I 1

• l\V8 �rr glrama tab( He ekQ oluk¢ onfpo k0ji [ I
, lpele ak¢k¢ n l  p611 tabf ne ek¢ oluk¢ni [ I 
• lpele keP nr p61i tabi oye ak¢k¢ ni rasru I I
• Dfpul¢ma teyln oye akQkQ [ 1 Oye ljinl� [ I Oye 1pn1e glga [ I

ETO ¢A¢ AJE TAB[ 1L¢w¢s1 ¢A¢ AJE

1. NJe on $81$e o6J¢? Beenl I I Beek� I I . .. 
2. Tl 6 ba Je been!, jQWQ mu eyf If 6 ba 1$e r� mu nfnu hv¢ny1. 

Emi ni mo nl 1$e ara ml tf mo n $9 I I 
0$1$� ijQba ni mi I I 
0$l�e ni mr nr lie i�e aladani I I 

3 I U ,>. 
.......... . • �� V O �8 . • • ••••• • •• • • •• ••• • •••••' •' • 

4. Tr o ko ba nf9e, kl 16 laa?

Mo ti reyln ti [ I 
Mo reylntl nrtorf allera [ 1 k6sagbara ati $i$e [ I Ko sf f$e I I
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5. NJ� o nl ohun lrins9? Ok¢ ay¢k$l$ ( J Al upu I J Ko sl kankan { I
Orf�I ohun lrlnse mlran tr O nr 

• •• • •• 

a. lru 116 wo nl o n gbe? Mehaya l 1 118 u I A re I Jogunba ( J 
Omlran ti 6 yat¢ sr lw¢nyr. . .. ' . .. . .. . .. ' .... ' '. . . 

7 lbl ti b n gb6 Ii t6bl to?: lie al6dA6wA hilAll I I YAn\ m6Jn 611
All pll1¢ I I Yflrll kan ( I 

pAlQ I I YllrA kan 

Omlran t r  6 yat¢ sr 1w¢nyr. ............. ................. .
8 �16 nl ow6 re 1 6!;u? (J¢wQ �lyllnJu 1611 Gfrb ow6 tr 6 n wQ16 run 9 16$CI II o k6

bll k l  n {#)a ow6 o�u. kf o sl mu 6yf ti 6 bamu nlnu awon lpele wonyl)

o) Kb t6 eg:,$$d¢g>¢n nalra (#�.999.00k) [ J

b) LAarln 9g:,$$d¢{j)Qn sr egbeninm$wa 6 din o6kan narra l I
(115000-9, 999 .OOk) 

d) LAArln eg:,eninm$wa sl egbeninmarundln16gun 6 dfn o6kan nafra I J
# I 0,000.14,999 001.. 

e) )Ulllrln e�runm6rundfnl6gun sl �nln 1Qn4 oglln 6 din o6kan n6fra ( 1

H15,000-19,999 001. 

t>) Llu\rln -,�run Iona ogun sf tlP$nlnm6rundrn1� 6 dfn o6kan nAfra ( J 

1120,000-24,999.00I. 

f) Lllarfn e�runm6rundrn1� sr �run IQI\A og:,Qn 6 din o6kan nafra r I

112S ,000-29 ,999. 001.

g) U6rln eg:,enln Iona � sf e�nlnm6rundfnl6g6P 6 din ookan n6fra [ I

1130,000-34,999.00k 

g:,) Llldrln e(Penln m6rundrnl6g6P sf �nln IQnA og6p 6 dfn o6kan n6rra I J

1135,000-39, 999.001. 

h) Uorrn e�nln 1006 096p sr �nln mArundlntAAdoto 6 din ookan n61ri I

ll40,000-44,999.00k 

i) Udrfn eg>Onln m6rundlnl64dQIO sf �nln IQnll dlldQto 6 din o6kan nA•ri

#45,000-49, 999.001. 

j) O Ju e�run IQnll 66dQto nllfrlt I I (#SO,OOO nnd ab<l\c)
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ITAN ARON RQMQLAPA-RQMQL�S� 

6. 

1. 

1. OJQ Ori ti O lugbadi arun romol�s� ......... 
2. �ya ara tf 6 lugbadl:

.......................... .. 

AtQWQ-at�s� ( l

Ow¢ kan atl �S$ mejeen r l

l;s� kan, atf ow¢ mejeep 1 1
1;s$ mejeeji I I Ow¢ mejeep I l 

1;s$ kan ( J ¢tun ( J osi ( 1 

3. Nj� o n lo ohun lranl¢w¢ kankan lati rln? B�¢ni ( I B��kQ ( l

Tr 6 ba Je  be$nl, lru ewo nl?
lgi lrlns$ abiya r l

lgi i rins� igb¢nw¢ ( I
¢pa IHI$ ( J

6mrran tf 6 yat¢ sr lw¢nyf ................................ .. 

4. Nj$ o n lo irin-aflrln? Beek¢ [ J 

Be$nl, �s� kan ( I 

Beeni. �se meJeep I I 

5. $e a da Q dur6 s r  ile-hvosan nrg:ia1r alsan yi bere? B�eni ( I B�ekQ ( I
N ko m¢ [ J

Tr 6 ba ie b$$nl, fun lgba wo? .................................................. .

$e o lo $rQ t i  a fi n mi nfg:>anaa? Beenl ( ) Be�kQ ( I N k6 m9 ( J

Nje o ti $8 1$e abi;, nftorf arun rQmQlapa-rQmQlese:

Tr 6 ba ji;, beenl, lru 1$e-abi;, wo: .......................................... ..

IT¢JU FUN ARON RQMQl.APA-RQMOL�S� NfGBAKAN RI:

Nfbo n l  o ti gba 1t¢ju fun arun rQmQlapa rQmQlese nlgbakan rl 

fle-lwosan aladaanf 

fle-lwosan ljQba 

fle-lwosan ak¢semose tab( tr a tin k¢n1

lt¢Ju 1¢d¢ awon onf$egi.ln ibR$

N ko mo 
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¢NA Tf O N GBA TQJU ARON ROMOLAPA . 
ALAAFfA A� WA BAYlf:

-ROM0Lf;S$ TABf IPO Ti

1. Bio �e n t¢Ju ara a r� bayli:
M¢ n 19 sf lle-lwosan adani
Mo n 19 sr ile-lwosan lj9ba
M¢ n 19 sf lle-lwosan ak¢semQse
Mo n cj:Ja lt¢ju 1¢d¢ awQn onf�egun lbO�
N ko gba lt¢Ju rara bayil 

[ l 
[ I 
[ I 
( l 
( l 

2o). B r  o ba n 19 sf ile-lwosan, kfni ohun tr o n rpa lt¢jli fun pat6?
····························· ·······························································

············ 2b). NJe o n IQ deede bf? 

Ali br mo ba ni l�oro tab! alaye 1at1 $a I J 

Mo n 19 deede, nr lbamu p�lu 9j9 ti a ba da run ml nr lle-hvosan I J 
J. NJ$ o �8 akfyesf lpadaseyln kankan lall lgba ak¢k¢ If o Ii rj)adun nfnli arun

rQmQlapa-r9m9les$? B$$ni I J B$$k9 ( I
4. NJ$ o nflo lranl¢w¢ Ju at$ylnwa IQ laU �8 1$$ ojlim¢ r() bayii?

B$$ni [ I B$$k¢ [ I

S. NJe o ti nilo lati paar¢ ohun lranl¢w¢ Ho n lo lati le $e 1$$ ojum¢ r�

deede? Been! [ I B$$k¢ [ I

6. Bf 6 ba J$  b$$nl, ohun lranl¢w¢ WO nl o n  lo tel$ rf?
7 NJe o ti nr fall Ii r�e sfle nftorf irora tab! a116kun? Beeni [ I Beek¢ ( I
8. er 6 bale be$nl, lgba wo? ................................... .. 

9. NJ$ o ti nl  fall paar¢ r�e nltorf lrora tabl ai16kun? B$$ni I I B$$kQ I I

10. Bi 6 bll je b(,�nl. lgbA wo? .................................................................. . .

11. Kini o le s9 nlpa alliafia r() bayll?
6 n dara s11 [ J 6 n bun.i sH I I ko sr lyfpada 1 1

lGBE-AYE 
1. NJ$ o n mu slga? Be$nl ( I Be�kQ I I

6 deedll sr? 
Bf 6 ba j$ b�e nl, b6wo nl $8 $8

6 $QWQn ( I �k9¢kon ( I Lllrolero ( I

2. NJ� 6 n mu Qtf. Beenl I J B�$kQ I I

J. ( I ekQQkOn I
Br o ba J�, b�enf bowo nl? 0 s¢w.,.n
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Al'l't:NUIX K 

AsoM¢ KEJl 

DARTMOUTH COOP CHARTS 
(YOltUBA VERSION) 

Fun ¢k¢¢kan ak6jQ lb(!ere w¢nyl, 
l¢w� mo ldahun kan tr 6 Ii han 
bl 6 �e II rl run Q lali ¢s6 m6rin s$yln 
iftr di onr. Ko sr ldahun 16 dara tab! u
ko dara. 

-

1$� OJOOJUMO 
Laarin ¢s6 merin ti O lo seyln, bawo nl O �8 nf 
l�oro sf latl le �e I�� ojoo)umQ r� nrnu lie labl
lbomiran nitori lpo ti alaafia ara all Qkan r�

I W.\7 

ro wa, ko to 
nnkankan 

'6ro wa nfw¢nba 

'6ro pup9 wa 

o wa l�pQl�pQ (n ko le ,e
nlcankan rara )

2 

3 

4 

5 

• I ;f 

�AOOKAN Laarin l)se m$rin II o lo s$yln, bawo nl o �8 nllporuru Qkan, ldaamu, lrowosl, ibanuJo, labllkoro 167 

Kosr r6ti\ 

DI� $88

OwaniwQnba 

6 PQ di� 

0 PQ pUPQ 

• (�) 2

B 

® 

® 

3 

4 

s 

AJ0M¢$E TABI AJUM¢K$GB$ 
Laarin ¢s6 m6rln II o lo seyln, nj$ lpo II 
alaafla ara all Qkan rq wa Jo okunla ldlw¢ lall 
darapQ mQ awQn elomlran (ojulumQ, Qro. 
aladugbo, abbl). Lall �e ojU$8 ro u\bl tall Jumo 

.M 7

Ko J� ldlw� 
rara 

6 j� ldlw�
di$, ko to 
nnkankan 

6 J� ldlw� 
nf,y¢nba 

6 J� ldfw� 

pup¢ 

I� ld1W9 
lqpQ�� 1n
kO to �o

nk8nkan1 

I 

, 

' 

I 
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L.aarin QSf m$rin Ii o lo s$yln, bawo nl lr IApapQ §8 pQ to? ora re
Ko sl lrora rara 

• · · ·- v·,, ,n Mn/'\ 

� nl, 0 le SQ nipa tllaafia re bayil ti o ba woy1
ifc 11 0 Wa nl QSf mtnn seyin? 

dara sn pup¢ 

) 

' 1rora dlt wa. o kere 
2 

- 0 dara dft sn

+ 

lrora wa nrwonba 
G 3 
I' 

++ 

lrora wa

nrw¢nt(lnwonsl 

• • 

6buni df$ an

-

oburup�sn Jrora pOpo wa 
++ 

I 
• 

ET61MAYERQRUN TABI 1RANIL¢w¢ 
F�=====----�==�11 Laarin 9s� m(lrin Ii o lo s(lyin, nje enlkenl wa

ALAAFIA A� LAPAPQ ti o $& lrAnl¢w¢ II o 16 lun Q? Fun apeere: 
Laarin Qs(l m(lrin U o lo s$yln, klnl o le SQ nlpa • NlgbAU o wa nlnu ldAAmli. ldanlkanwA,
alaafla ro lapapo? tabl lpo lbanliJ�. 

6 dara pup() pupo 

0dAra pupo

6dara 
-----

Odara dr$ 

IC6 dara rflrfl 

@ 

. ·@ 

,...... 
GO 

® 

J 

2 

3 

5 

• NlgbAII o wA nl ldOblil(l alsAn.
• NlgbAtl o n06 lati bayAn jlr6r6
• Nlgbati O nno lranlQWQ la!I le $8 1$(! lie
• Nlgbatl o n0o 11¢Ju run ara re.

Be,nf, lranlQWQ 
wa g�g(lbf mo �8
re 

<) 

4 
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IRORA 
L.aarln QSO merln Ii O lo s$yln, bawo ni l 
1aeae2 §8 e2 to? rora ri, 

lYIPADA ALAAFIA ARArl nl, 0 le SQ nfpa alaalla ri, bayli II O ba W oy,
� 

h o wa nf QSQ mQrln S9yin?Ko si irora rara 
@ 

dara all pupQ 
1 

. ) 
++ ++ 

J 

trora dlt will, o kere 6 dara di$ sfi

1 
:--

p{lpO 2 

+ + 

lrora wa nrw¢nba 
CD 3 K6 sf lyat9 
' \ 

+-+ --. ' 
lrora wA 

'.g 4 6 buru dlt an nrw¢ntunw¢nsl 
� -

' o buru pupQ anlrora pupQ wa -
0 5 

�� -

-

ET61MAYERQRUN TABI 1RANIL¢W¢ 
��=========�==�I Laarin ¢so morln Ii o 10 sovin, nJi, i,nlki,n1 wa

ALAAFIA RI; LAPAP¢ ti o $8 lranl¢w¢ II o I$ fun Q? Fun apei,ri,: 
Laarin ¢se merln ti O lo seyln, klni O le SQ nfpa • Nfgbatf O wa nlnu ldi\amu, ldllnlkanwa. 
alaarra r(l lapap¢? tobl fpo lbanuJo, • 

• Nfgbatl o wa n1 ldubulo atsan.

0 dara pup¢ pup¢ 

®"" 
J • Nfgbi\lf o nno lati baydn Jfroro

� • Nigbdtf o nno 1 ri\n1¢w¢ !all le $8 1$0 tilt
• Nfgbatf o nflo 11¢ju fun ara ri,,

6d6ra pup¢ 

Odara 

, . G_ 2 B$$nl, lranlQ\VQ 

f tf� Jj r8 wa g$g$bl mo �e J · , l.
I 

- - -- � 3 ie 1. 

Kodara rara 

'\::_) I B$$nf, lrant¢w¢ to 

� 4 
B$$nl, lranl¢w¢ ��� 

(;;;'\ 
dr$,va -l I)..

'd 

5 

!1
$nl, lrAnlQWQ 

tl 

3 

�------;;;;;;;;;;;;.=-=-=---------- lnLn�rw��n�ba6:..:7A'-----;;�- 5
K6 sl 1ran1¢wQ � �
,an\ • 

II 
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• • 

- - ·-

l I

0$UW¢N IGBE AYEBawo ni nnkan ti rl lun Q fall bl Qs� menn s�yln?

• 

1. dara pup¢, 6 re
ma le dara u ba I

s. 6 buru pup¢, 6 re
ma le bun) u ba I
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APPENDIX L 

ASOMQ Kl;TA: BECK DEPRESSION 11''VENTORY (YORUBA VERSION)
orukQ: ______ Eto �1$bl de:. ____ OJ¢
Ori: Qkunrin ni ¢ tabf oblnrin? ___ Is$ e re:. __ _�k¢ tr O ka parr: ____ _
A10JQ lbeen} yr nr ak6jQ or¢ m¢kanle16gun. J¢w¢ ka ¢k¢¢kan aw9n ak6J9
¢r¢ yH p$1u lfarabal$, kf o s1 mu ¢kan nfnu aw9n ak¢j9 ¢r¢ tr o fi han
kedere bf o se ni lm¢sflara latl bi ¢s� mejl s�yin trtr di onl. Yl odo sf
numba tr 6 wa 1$gbe$ ¢r¢ tr o ba mu. Tl ¢p¢1QpQ aw9n ¢r¢ yH ba ba Q
mu yi odo si numba tr 6 t6bl julQ ninu ak6JQ ¢r¢ naa. RO daju pe o ko mu 
ju �YQ ¢r¢ kan nfnu ak6JQ k¢¢kan pelu lpele k�rlnl6gun (iyfpada bi o �e n
sun) tabr ipele kend,nl6gun Oyf pada nipa if$ lati J�un) 

I. lbanuj$
0. N k l i  banuj$
1. Mo n b anuj$ 1¢p¢ lgba
2. Mo ma a n banuj$ nf gbogbo lgba
3. Mo maa n banuJ$ gan-an labl nf alnfdunnu debi pe ml o le <j:)a m¢

ra.
2. Alnlretr
o. N ko � e ojo nrtorl QiO·Qla mi

1. Mo n �e ojo n rtorf QjQ ¢la mi ju at$ylnwa IQ

2. N ko nir ell kl nnkan �e deede fun mi
• . 

A 1 8 y66 maa buru sH n,.
3. Mo m¢ p ¢j¢-¢1a mi k6 nlretl cal P 

.1 ljakul$ At$ylnwa 
0. N ko rf ar a a ml gege bl �nl tl o nl ijakule

1. Mo ti nl f Jakul$ ju bl 6 �e Y� IQ.
. • ln mo rf ¢p¢1Qp¢ ljakul$.

2. B I mo bojuw$y , 
. f rakule patapala.

3. Mo rf ara a ml gege bl (;IOI tr o II n J 

-�-
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"· FMP Pfp4d6nu 

o. Mo ol nr ¢p¢1op¢ fa6p g6g6 bf mo $8 ma n nl nlnu awon ohun IJmo gbadun. 

1 N kll g badun nnkan g6gt bf mo 08 mh n gbAdun won 161$.
2 lwonb a fllllP nl m6 n rr nlnu ohun tr mo maa n gbadun 161�.
3. N ko rl f allp kankan m¢  nlnu ohun ti mo 1r maa n gMdun 1$1�.

5. Alro ebl e�$

0 Ml o ler 6 pe mo l$bl.

1 Mo ler6 p6 mo l$bl 16rl pup¢ nrnu ohun ti mo ti �8 labf II 6 y� kl n 

�e.
2. Mo tero pe mo l$bl 1¢p¢ lgba.

3. Mo lero pe mo l$bl nl gbogbo lgba

6.lronu lpya

0. Ml o ler 6 pe a n fl lyA Je ml.

1 Mo 1er6 pe a le fl lya le ml.

2. Mo n retl kf  a tr lya le ml.

3. Mo faro pe a n tr lya l$ ml.

7. lk6rllra Ara-l;nl
· b' ti · 1eyln,va 0. Mo n l  �r o kannaa nfpa ara a m1 , a . 

1. Mo ti p adanu 1gb�k$1e nlnu ara a m i

2. Mo nl lj akul$ nrnu ara 8 ml

3. Mo k6rllra ara a mi
8. $1�e ldAJo ara-�nl/ DldA era �nl l(lbl

0. N kl I da era a ml 16J¢ tabf dal6bi ju bl 6 ti ye IQ.

I mo �e maa n �e 161� IQ.
1. Mo n da ara a ml 1eJQ Ju b 

"'l edllede ml. 
I j lor( g bogbo a � 2. Mo maa n da ara a ml e Q 

nl bogbo tr 6 bll sel$.
j fbrl ohun bubu 9 

3. Mo maa n dA ara a ml I$ Q 

.. ,
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9. �r6 lpara-.nl

o N ko  nr er6 IAtl pa ara 4 ml
1 Mo nr 6r o lali pa ara a ml, �ugbQn ml O nl se 6
2 Mila tt 1611 pa am a ml. 

3 MAa P a era a ml bl Ay6 r� ba yo. 
1 o. �kun srsun 

0. N kl I s unkun Ju bl mo se m!A n sun un tele IQ.

1 Mo n SU nkun Ju ti lele IQ.

2. Mo mAa n sunktln 16rr ohun gbogbo bl o u wu u kl o kekere to

3. Mo te I all sunkun, $i.lgbQn n kb le sun.

11. lru-S6ke

0. N ko $ 8 w¢nranw¢nran tabl sese Ju Ii ateylnwa IQ.

1 Mo n $8 w¢nranw¢nran tc\bl sese ju Ii aleylnwa IQ.

2. Mo nl al bale·okan t4br lru-s6ke debl pe o nlra fun ml IAII farabalt.
3. Mo nl albale·okan, tabl lru-s6ke debl pe mo nl laU maa rln tabl se

nnkan kan.

12. PlpadAnu lfe sf nnkan 
o. N ko tii padAnu lfe sl elomlran tabl aapqn.

e. lfe ti mo nl sl eeyan ati nnkan dlnku Ju lateylnwa IQ.

�- Mo ti p adanu ¢p¢ lfe ti mo nl sr 8\VQn eeyan tabl nnkan.

e. 6 soro I all nl lfe sr ohunk6hun

IJ. Aini pl nnu 

O. Mo sl n se lplnnu bl 1at�yln \VA

1 6 soro fun ml Ju tit el� IQ latl $8 lpinnu

$. 6 $Oro f un ml pup¢ pup¢ Ju tltele IQ IAtl $8 lplnnu.

6. Mo nl ls oro letl se lpinnu klpfnnu .

••• 
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14. AlJ6m¢ nnkankan
o N o ro pe n o Jam¢ nnkankan
o. N ko rf ar a a ml 9$9$ bf �nl tr 6 Jam¢ nnkan tabf tr 6 wulo bi til$1e $. Mo rf ara a mi 9$9$ bf �ni tr ko jam¢ nnk ankan J�g:,� awQn�lomlran. 

$. Mo rf ara a mi bf �ni tr ko Jam9 nnkankan rara.
15. Pfpadanu a9bara
o. Mo �i nf a9bara bfi tr tel$.
o. N ko I a9bara 16 bf mo �e nf i 1$1$.
$. N ko n i agbara t6 16 lati �e ohun pup9.
$ .  N ko nl agbara 16 16 lati �e ohunk6hun.

16.lyfpada nf bf O �8 n sun

o. N ko tn rf lyfpada kankan nf bf mo �e n sun.

1a. Mo n sun ju t'at$ylnwa.

1 b. Mi o sun 16 t'at$ylnwa.

2a. Mo n sun gan an Ju ti al$yinwa IQ.

2b. Mi o sun t6 l'al$ylnwa rara, lyalQ pupQ wa.

3a. ¢p¢1Qp¢ igba 16oj¢ ni mo n sun

3b. Mo maa n jf bn wakatr kan si map �aaJu ak6ko, mi o kf sf n rf

orun sun pada. 

11. lmubfnu

0. N ko bf nu Ju ti at$ylnwa lo.

1. Mo maa n bfnu Ju ti at$ylnwa IQ.

2. Mo maa n bf nu pup¢ ju ti af$ylnwa IQ.

3. Mo maa n bf nu  nr gbogbo lgba.
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1s. lyrpada nrpa lf$ lati j�un 

0. N ko tn rr lyrpada kankan nipa if� lati J�un
1a. lt$ $ mi latl J�un dlnku df$ Ju ti at$ylnwa IQ.
1b. lf$ $ mi lati j�un p¢ di$ ju ti at$ylnwa lo.
2a. lf$ $ mi lati j�un df nku pup¢ ju ti ateylnwa lo

ff$ $ mi lati j$un p¢ pup¢ ju ti at$yinwa 1¢.2b. 

3a. N ko ni lf$ lati j$un rara 

3b. Mo n yanhanhan fun ounj$ ni gbogbo lgba. 
19.l$6ro ltokan-sr-nnkan 

0. Mo le f Qkan sf nnkan bf mo $8 maa n $0 lateylnwa

1. N kl> I e fQkan si nnkan bi mo $8 maa n $8 lateylnwa

2. 6 $ oro fun mi latr pc;,kanp¢ 16rf ohunkohun fun lgba pfp$.

3. Mo rli p e n ko le fc;,kan si ohunkohun.

20. Afr$ Tabf agara

0. Ko kf r n r$ mf ju t'at$yinwa IQ.

1. 6 maa n tete r$ mi ju t'at$ylnwa IQ.

2. 6 r$ mi p up¢ de bi pe mi o le $8 ¢p¢ ohun ti mo maa n $8 t$1$ ri.

3. 6 r$ mi pup¢ pup¢ de bi pa ¢p¢1op¢ ohun ti mo maa n $0 tel$ ri ni

mi o le $8 mo.

21 . Pfpadanu lf$ sf lball>p¢
· 1-A.fno· yll nrpa 1f$ sr lbalop¢.

0. N ko tr l $ akfyesr lyfpada kankan n, Qv v 

1. lf$ tr mo ni sl lbalop¢ kere si t'ateylnwa.

2. lt$ t r  mo ni sl lbalop¢ kere pup¢ pup¢ bayn.

3. Mo u p adanu lfe si lbalop¢ patapata.
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APPENDIX M: ASOMQ Kl;AIN
FERRANS AND POWERS QUALITY OF LtFE fNDEX (�IULTIPLE SCLEROSIS VERSION)-YORUBA TRANSLATION. APA KfNNf: Fun ¢k¢¢kan a won ibeere w¢nyf, j¢w¢ mu ¢kan nfnu ldahunti 6 Ohan bi abala kan ninu lgbe aye e r� $8 t� o !¢run sf. J¢w¢ saml siidahun rf;l nipa yfyf Odo sf nomba. Ko sf ldahun !6 dara tabf tf ko dara.Kot$mll¢run rara 

Kot$mfl¢run nfw¢n 

Kot$mfl¢run df $ 

1 

2 

3 
O t$mil¢run df$ 4 

o t$ml1¢run nfw¢n 5 

O temll¢run gan-an 6 

BAWO NI O $E Nf lT$L¢RUN sr P�LU: 
llera a rl;l? I 

2 lt¢ju llera a rf;l? I 

3 lye irora tf o ni? I 

4 lye okun tr o ni fun i$$ I 

ojoojum¢? 
s Agbara lati t¢Ju ara a r� lalsr 

lranl¢w¢ 
6 Agbflra lali yan kiri, IQ sf ibi 

gbogbo? 
7 Agbara lati s¢r¢? I

8 lye lJl;lgaba tr o nf 16rf ara a rf)? I

9 Anfaanf ti o nf l!ltf le wa . laye p$ bf I

0 $8 f$? 
10 llera l;lbi rl;l? I 

I I Awon QmQ ¢ rl;l? I 

12 ldunnu l;lbO rl;l? I 

2 

2 

2 

2 

2 

2 

2 

., -

2 

') -

2 

3 4 5 6 

3 4 s 6 

3 4 5 6 

J 4 5 6 

3 4 s 6 

3 5 6 

3 4 5 6 

) 4 s 6 

3 4 s 6 

4 s 6 

) 4 5 6 

3 4 5 6 
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13 igbe aye lbalop¢ r�?
I 2 J 4 5 6 14 Aya, ol61uf$ tabf �nfkep r�?

2 J 4 5 6 15 Aw9n ¢r$ � r�? 
I 2 J 4 s 6 16 ]ranlQWQ If O n rf Qba latl QdQ I 2 3 4 s 6 �bn r� nrpa mfm9 lrf-$dun r�?

17 lranlQWQ If O n rf gba fati QdQ 2 J 4 s 6 aw9n eniyan ti kl i $8 �bn r�?
18 Agbara lati le $8 oju$e r� nfna I 2 

�bi? 
3 4 s 6 

19 Bf o $8 wulo si fun aw9n I 2 3 4 s 6 
�16mfran? 

20 lporuru 9kan tr o nr? I 2 J 4 s 6 

21 Agbegbe r�? I 2 J -I s 6 

22 lbugbe r�. iy$wu r�. tabi ibi If 0 I 2 3 4 s 6 

n gbe? 
23 1$$ � rt;i, (tr o ba nr $$)? I 2 3 4 s 6 

24 Alnr$$ (ti o ko ba nrs$, o ti 2 3 4 5 6 

f$yintl tabf 1$ alallagbara)? 
25 �k¢ tabr iwe tr o ka? I 2 3 4 s 6 

26 Br o $8 le m6jut6 eto i$una r�? 2 J 4 s 6 

27 Aw¢n ohun tr 6 n $8 fun taaJi? I 2 3 4 s 6 

28 Antaani ti o nr t¢i¢ ¢la to lay¢? 2 3 4 s 6 

29 lbal$ Qkan If O nr? I 2 3 4 s 6 

30 lgbagb{> ¢ r� nrnu 01¢run? I 2 3 .:I 5 6 

., 3 4 s 6 31 Aw9n ilepa a r� tr o $8 parl? I -

4 s 6 3 I 2 32 ldunuu r� lapap¢? 
s 6 ., 3 -33 lgbe aye e r� lapap¢? 

3 4 s 6 
I 2 )4 Br lw9 tikalara $8 n Jade? 

3 4 s 6 
JS lw9 gan-an latokedel�? 
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APA KEJI: Fun ¢k¢¢kan aw9n lbeere w¢nyi, iowr;, mu ¢kan nfnu ldahiJntr 6 fihan bi abala kan nfnu lgbe aye e r� $8 $8 patakl sl. J¢wo saml s fldahun r1;1 nfpa yfyl ado sf n¢mba ti o f$. Ko sl ldahiJn to dara tabf tr kodara. 

Ko $8 patakl rara 

Ko $8 patakl nf w¢n 

Ko $8 pataki dr� 

6 $8 patakl df� 

6 $8 pataki nfw¢n 

6 $8 patakl ganan 

BAWO NI 6 $E $E PATAKl sr Q: 
I llera a r1;1? 
2 it¢ju ilera a r1;1? 
3 wrwa lalni lrora? 

1 

2 

3 

4 

5 

6 

4 Nfnf okun tr 6 t6 fun i$$ ojoojumo? 
5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

lt¢ju ara a r� lalnno lranl¢w¢? 

Agbara lati yan kiri, IQ si ibi gbogbo? 

Agbara lati s¢r¢? 

lye ij,:gaba tr o ni 16rl ara a r,:? 

Antaani tr o ni tall te P� taye bf O �0 t$ 

llera ,:bl l r,:? 

Aw9n 9m9¢ r,:? 

ldunu ,:bn r,:? 

lgbe aye lbalop¢ r1;1? 

Aya, ol61uf� tabl ,:nikejf r� 

Aw9n ¢re ,: r1;1? 
1 lranl¢w¢ tl o n rf gba I Q Q '¢d' bfl r� n pa 

mfm9 lnf-$dun r,:? 

lranl¢w¢ tr o n rf gba lat } ¢d¢ 8\YQn

enlyan tr kl r �8 1;1bn r�? 

I 2 

I 2 

I , 

I 2 

I ,-

I 2 

I 2 

I 2 

I ,-

2 

I , 
-

I 2 

I ,-

I 

I 

, I -

, 
I -

3 4 5 6 

J 4 5 6 

3 4 5 6 

3 4 5 6 

J 4 5 6 

3 4 5 6 

J 4 s 6 

3 4 5 6 

J 4 s 6 

3 4 5 6 

3 4 5 6 

3 4 5 6 

J 4 5 6 

J 4 5 6 

J 4 5 6 

3 4 5 6 

3 4 s 6 
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18 sr�e oju�e r� nfnu �bi?
I 2 3 4 s 6 19 Wfwulo fun ciWQn �16mf ran?
I 2 3 4 5 6 20 Wfwa lainf lporuru Qkan?
I 2 3 4 5 6 21 Agbegbe r� 
I 2 3 4 s 6 

22 lbugbe, ly$wu r�. tabf ibi tr o n gbe? I 2 3 4 5 6 
23 ,�� � r�. (ti O ba nf��. ) 

I 2 3 4 5 6 
24 A1nr�� (tr o ko ba ni�$. ti f$ylntl tabi ti I ") 3 4 5 6-

ko sf agbara fun i��) 
25 $k¢ ·tabf lwe ti O ka? 

I 2 3 4 s 

26 Mf m6jut6 eto l�una r�? I 2 3 4 5 6 

27 $f�e ohun t6 n fun Qnl faajl? I 2 3 4 5 6 
28 Nini QjQ ¢la t6 lay¢? I 2 3 4 s 6 

29 ibal$ Qkan? I 2 3 4 5 6 

30 lgbagb¢ 9 r� nfnu Q1¢run? I 2 3 -I 5 6 

JI Mfmu Hepa r� ��? I 2 3 4 5 6 

32 
• 
ldunu u r� lapap¢? I 2 J 4 s 6 

33 Ninf lt�1¢run p$1u lgbe aye? 2 3 4 5 6 

34 Bf iwQ tlkalara r� �e rl? I 2 3 4 5 6 

35 lwQ tlkarar� fun ra r�? I 2 3 4 5 6 
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APPENDIX N: ASOM¢ KARUN: ATOJQ IBEERE Tl ON Fl AILERA TABI
AJl.AGBAAA HAN (TATE SECONDARY HEALTH CONDITIONS/
CO�tORBIDITlES QlJESTIONNAfRE) 

CA) 

1. 
2. 

3. 

4. 

5. 

6. 

7 
8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16 

17 

18 

19. 

20 

21 

22. 

23. 

24 

25. 

26. 

27 

28. 

29. 

30. 

31. 

32 

33, 

34 

35. 

38 
37 

38. 

Nie o ti nr lrrrr okan nrnu awon allera tabi alsan wl'lnvi?AILERA TABI ATSAN 
A 116kun tuntun nrnu (Iran ara tr k6 16kun l�le 
All6kun tuntun nrnu 1;1ran ara ti 6 16kun tele 
All6kun gbogbo ara 
Mrm9 otutu all oru Iara 1¢p¢1Qp¢/allegba 61u1u m¢ra 
All6kun 16 tabl rfre ara 
rora Q)Q pipe nrnu (Iran ara all rlkerlke ara 
1$6ro alr6run sun 
QpA eyln ti k6 gun rage 
Wlw¢1egb�e ( ) 
lbuke 16 hande r I ibuke tr k6 hande r I 
Akoko lrewesl 
Egungun klkan 
srsunkl tabr rne (Iran ara all 1:,an 
lsanra asanju/srsanra IQpQIQPO 
Allagbara 16 latl $i$e ooJ¢ 
Mo nflo lranl¢w¢ bayll laU $8 1$e ojoojuml) 
116 11¢ ti ko $1$e daadaa 
116 lgbe tr ko $1$e daadaa 
$6ro latl gbe nnkan ml 
Er6 pa mo dawa 
Alsan 11¢ $uga 
Alsan eJe n.iru 
$Oro au rantr nnkan 
$Ubu tabr awQn lfarapa mHran 
$Oro atlmr daadaa (kif $8 kara) 
Alsan orlkerlke ara (agl) 

0 ba Iha pada E�bo tr n munl nfgba ti eeyan k Y 
' lsan Qkan 

r Apfl tabr epka dldun nlpa Hlo ¢pa 8 Q

ylpada lwa (IOI 
F;yln dfdun 

mu Kfk¢kan s6ke 1¢po lgba tabr ldaa 
$Oro lali nr tabr rf ore 
Allanfaanf lbtl$8PQ lie l¢kolaya 
Egungun tr ko lligblira 
$Oro latl gbe eJe kQja n/nu ara
Ow¢ Illa tlibl kfkan 
lp6ngb1;1 1¢p¢1QPO r llkllleke) Semlln semHn (alslin Im p 
Alsdn dwo ara 

Beenr 8Allkll N6mo 
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(8) NJ$ d6klta ti 1$8 aytwo ti 6 fj han pe O ni Qkan nlnu BWQn alsan
w¢nyl? 

1. 

2 

3. 

4 

5 

6 

7 

8 

10. 

11 

12. 

13. 

14 

15. 

16 

17 

18 

19 

20 

21 

22 

23. 

24. 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36. 

37 

38 

AILERA TABI AISAN 
Al16kun tunlun nlnu eran ara ti ko 16kun 1,10 
Alt6kun tuntun nlnu eran ara U 616kun 1610 
All6kun gbogbo ara 
MlmQ 01u1u au oru Iara l¢pQl9p9'alle�a otutu m¢ra 
All6kun 16 tabl ara rlre 
rora QI¢ pl� nlnu eran ara all rlken'ke ara 
1$0ro alr6run sun 
ypa oyln ti ko gun rege 
{WlwQlegbOO I I 
lbuke 16 hande r 1 lbuke ti ko hande r 1 
Akoko lr�wesl 
Eaunoun klkan 
Slsunkl tobl IOe eran ara all 1$<1n 
sanra asanju/slsanra IQPQIQpQ 
Allag,fua 16 latl $1$0 ooJ¢ 
Mo nllo lranl�Q bayll latl $8 1$6 o)oolum¢ 
116 11¢ tr kO 111$0 daadlla 
116 labo tr ko $1$0 dbadlla

$Oro lall gbe nnkan ml 
Ero pll mo dawn 
Alsan It¢ $Ugo 
Alsan Ole ruru 
$Oro att rAntl nnkan 

1$Ubu tabl awQn llarapa mllran 
1$0ro attml daadlla (kll � kAta} 
AlsAn orlkerlke ara (agl} 
Egbo tr n munt nlgba ti eevan ko ba ylhA pada 
Alsan Qklln 

Apll 1abl epka dldun nlpa mo ¢pa arQ
lylpada lwa enl 
Eyln dldun 
Klk¢kan s6ke t¢p¢ lgba tabl ldaamu
1$0ro tall nl tabl rl oro
Allllnlaanl lba$ep¢ IIO IQkQIAya 
Egungun trkola(t>ara 
1$0ro laU abe ele k9Ja nlnu ara 
Ow¢ Uta tabl klkan 
lpOngbe 1¢pl)IQPO 
Somlln somlln {alsan iml pbktileke)

Als4n Aw¢ era 

BIIAni Blt�k6 
..---

Nomo 
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APPENOJX 02: CONTROL GROUP'S RA \V DATA (CARDIOVASCULAR AND FITNESS VARJABLES) 

"' I IRI  IIIU lllU IIR4 SUPI SUP2 SUP) SUP4 DIIPI O!JP2 ODPJ OOP4 l'llrl run l'Df) 1'8F4 CRFI CRf2 cm
I 6a 15 15 7$ 130 130 128 127 8] ao 19 79 219 31 9 JU 34.J 2.62 26' l.,17 l.).t 
2 Kl ao so 81 128 128 117 128 74 75 74 74 ),I J 36& 371 .l9A 4.M l,Q s 47 ) 76 75 76 15 117 126 127 128 75 75 15 15 27 I 276 21 29.6 6,0 6$& 6.36 609 4 91 90 89 90 135 135 132 130 76 15 75 15 l4 4 ?4 2 1 6 27 UJ 19' 1.9 U? 
s 68 66 68 70 120 119 120 122 82 II 80 ao 27 I 1U 21 18.S 3.17 3S2 )jl) J.Sl6 76 15 76 78 1)4 130 132 IJO ao 71 78 71 29 30.S 30 312 6..la 6.21 6.J) ,., 
7 70 72 72 72 125 125 124 114 77 7 7 77 76 lSI 26A 26 2 7 6 S29 502 ,21 '" 
8 69 6) 65 65 126 126 12' 12S 76 74 15 74 236  lS.I 26 2.S.I ' S.2 SO'I S.lA 
9 73 72 n 1S 120 117 IU IIS 15 n 7S '' 22.4 22.4 14 I 146 S.lS S.J7 S II ' 10 74 75 74 78 139 139 IJ9 139 76 76 76 15 26.l 26.8 u.., 21>.S 1 9 199 ?.OJ 199 II Bl 78 76 78 IJ8 IJS IJS 135 so so so ao IJ 6 11.1 13.1 13 1.06 103 1.11 2.11 12 81 71 so so 115 IU I IS 113 76 1, 1S 7S 20.S 21 I ll.7 u 1.64 2.43 � 2.Jl) IJ Bl 78 80 80 110 110 110 110 79 11 7& 77 JS.7 JS.I 37 369 3 II 3 14 1.12 1.61 14 90 90 89 91 130 130 130 IJO 7J 7S 73 7J )01 31 7 31.S )) 2.36 2.S 261 2.2) 

IS 73 77 711 78  137 135 135 l)J 11 79 79 79 )2 3 2 4  ll.6 )44 3.37 3.SI )4 3.Sl 
16 72 72 72 75 125 Ill 123 125 71 78 76 78  21.9 ll.2 ll6 U I 2.46 2.42 2-55 2.) 17 88 88 as 88 139 IJI 13S 13S 16 as 85 BS 2S.2 24.& 24 I 27 1.97 2.09 2.05 1.91 

IS 81 81 19 80 122 120 121 125 &$ 12 8 2 82 2 1.7 308 31.2 32.s 2.77 2.61 2n 2.42 19 76 78 81 82 132 130 131 132 ll 8$ "' BS 33 I )4 �4 36,3 ,.n I 9S U7 161 20 96 94 90 88 12.? 120 120 120 82 80 71, 80 JS 3S.8 362 )6,S 3.17 <10) 373 l.&1 21 91 90 89 88 139 131 138 131 gj 12 82 80 214 256 288 30.5 2.$4 2.79 2.SJ 2.« 22 82 82 84 82 133 130 132 Ill SI 80 so 80 367 36.5 JS I )9.5 2.7S 2 <>7 2.54 2.41 2J 71 74 74 7S 131 130 128 128 74 71 74 72 29 3 I I JI I JU 2.07 l.l 2.15 1.99 .?4 SJ 80 82 30 122 l.?A 125 12S 79 711 7S 7& 39.2 399 40 404 2.67 2 (IJ 208 203 .?S a, 85 BS 13 120 122 120 l.?O 78 78 16 75 25.4 27 I 2 7 1 2 7 6 4.SB 4.$9 I IS 4.S2 26 11, 78 77 7S 125 121 125 U5 7b 7to �" 76 27 B !IJ I 29,9 306 1.1 I S,4 I 7 176 1-weekl, 2·wcek 2, 3- week 3, 4- week 4.

HR-heart rate, SBP, systolic blood pressure, OBP-cJlasiolic blood pressure. PBF-peranl body f.ir. CRF -c.ird10-rf.'Jp1ra10,y fitnen
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APPENDIX OJ: EXERCISE GROUP'S GENBRAL IIEALTH SCORCS 

A II A A 8 8 8 B

Sn W W \V W W \V W W

1 2 3 4 1 2 3 4  

1 3 3 2 2 2 2 2 1  

2 1 1 1 1 2 2 2 1  

3 2 2 2 2 2 2 1 1  
4 4 4 3 2 3 2 2 2  

5 1 1 1 1 1 1 1 1  

6 3 3 3 2 3 2 2 2  

7 2 2 2 2 1 1 1 1  

8 3 3 3 3 2 2 3 2  

9 1 1 1 1 2 1 1 1
10 2 2 2 2 3 3 2 2 
11 1 1 1 1 I l 1 1 

12 5 2 2 2 3 3 1 1  

13 1 1 1 1 1 1 1 1 
14 3 3 2 l 2 2 2 1 

15 1 1 1 1 2 2 1 1  

16 1 J 1 l 1 l l 1
17 1 1 1 1 1 1 J 1 

18 4 4 3 2 3 3 3 2 

19 2 2 2 2 2 2 1 1  

20 2 2 2 2 1 1 2 1  

21 3 3 3 3 2 2 2 2 

22 4 4 3 3 3 3 3 2  

23 4 3 2 2 1 1 1 1  

24 1 1 1 1 2 2 1 1 

25 4 3 3 3 3 3 3 2 

26 4 4 4 3 4 3 3 1  

27 1 l 1 1 l 1 l 1

28 1 1 1 1 1 1 1 1  
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1 1 1 
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1 
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F G G 

W W W

4 1 2 

2 3 3 

1 1 1 

2 l 3

2 3 3

2 1 l

2 2 2

1 2 2

2 1 1

2 2 1

2 1 1

1 1 1

3 3 3

1 4 4

2 3 3

1 1 1

1 2 2

l l l

2 3 3 

2 1 1 

2 1 1 

2 3 3 

2 3 3 

l 1 1. 

2 l 1

3 4 3

1 3 3

1 1 1

1 S 5

G G H H 

w w w w 

3 4 1 2 

3 3 2 2 

1 1 2 2 

3 3 2 2 

3 3 2 1 

1 1 2 2 

2 2 3 3 

2 2 1 1 

l 1 2 1 

l l 1 1 

1 l 2 l 

1 l 1 l 

3 3 4 2 

4 4 l l 

3 3 2 1 

1 1 3 3 

2 2 2 2 

1 1 1 1 

3 3 3 3 

1 1 3 3 

1 1 l 1

� 3 2 2

3 1 l l 

l 1 3 3 

1 1 5 3 

2 2 l 1

3 3 2 2

1 l l l

S S 3 3

W·Wttk, A-feelings domain, a.dally aC11vllles, C•sodal adfvltles, 0-paln, E-changc In health, F-ovcr.ill health, G·socl•I support. H-qw,lrty of Ille. 
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APPENDIX Ol: EXERCISE OROUP'S GENERAL HEAL TI I SCOR£S 

A A A A B 

Sn W \V W \V W 

1 2 3 4 1 
J 3 3 2 2 2 

2 1 1 1 l 2 

3 2 2 2 2 2 

4 4 4 3 2 3 

S 1 1 1 l 1 

6 3 3 3 2 3 

7 2 2 2 2 1 

8 3 3 3 3 2 

9 1 1 1 1 2 

10 2 2 2 2 3 

11 1 1 1 1 1 

12 S 2 2 2 3 

13 1 1 1 1 1  

14 3 3 2 l 2 

1S 1 1 1 1 2  

16 1 l 1 1 1 

17 l 1 1 1 1 

18 4 4 3 2 3 

19 2 2 2 2 2  

20 2 2 2 2 1  

21 3 3 3 3 2 

22 4 4 3 3 3  

23 4 3 2 2 1  

24 1 1 1 1 2  

25 4 3 3 3 3  

26 4 4 4 3 4  

27 1 1 1 1 1 

28 1 1 1 1 1  

B B 

\V W 

2 3 

2 2 

2 2 

2 1 

2 2 

1 1 

2 2 

1 l 

2 3 

1 l 

3 2 

1 1 

3 1 

1 1 

2 2 

2 1 

1 1 

1 l 

3 3 

2 1 

1 2 

2 2 

3 3 

1 1 

2 l 

3 3 

3 3 

1 1 

l 1

B 

w 

4 

1 

1 

1 

2 

1 

2 

1 

2 

1 

2 

1 

1 

1 

1 

1 

1 

1 

2 

1 

1 

2 

2 

1 

J 

2 

1 

1 

1 

C 

\V 

1 

2 

1 

1 

4 

1 

2 

1 

1 

2 

1 

1 

• 

1 

2 

1 

1 

1 

4 

2 

1 

2 

3 

1 

1 

5 

4 

1 

I 

C 

w 

2 

2 

1 

1 

4 

1 

2 

I 

1 

2 

1 

1 

3 

1 

2 

1 

1 

1 

4 

2 

1 

2 

3 

1 

1 

5 

3 

1 

1 

C 

w 

3 

2 

1 

I 

3 

1 

2 

1 

1 

2 

1 

1 

3 

1 

1 

1 

1 

1 

3 

2 

1 

2 

2 

1 

1 

4 

2 

1 

1 

C 

YI 

4 

2 

1 

1 

2 

l 

2 

1 

1 

2 

1 

1 

2 

1 

1 

1 

1 

1 

3 

2 

1 

2 

2 

1 

1 

3 

1 

1 

1 

D 

w 

1 

1 

1 

1 

2 

1 

4 

2 

3 

3 

3 

1 

3 

1 

3 

1 

l 

1 

4 

2 

l 

3 

s 

3 

2 

3 

1 

1 

1 

D 

w 

2 

1 

l 

1 

2 

1 

3 

2 

3 

3 

3 

1 

2 

l 

3 

1 

1 

l 

2 

2 

1 

3 

4 

3 

2 

3 

1 

1 

1 

D 

w 

3 

1 

1 

l 

1 

1 

2 

2 

3 

3 

3 

1 

2 

1 

2 

1 

l 

l 

2 

2 

2 

3 

3 

3 

2 

3 

1 

l 

1 

D 

w 

4 

1 

l 

1 

1 

1 

2 

2 

2 

3 

2 

l 

2 

1 

2 

2 

1 

1 

2 

2 

1 

2 

3 

3 

1 

1 

1 

1 

1 

E 

w 

1 

1 

3 

3 

3 

l 

1 

1 

1 

1 

3 

1 

3 

l 

1 

1 

3 

l 

1 

2 

2 

l 

3 

2 

1 

1 

1 

1 

1 

E E 

w w 

2 3 
1 1 

3 3 

3 3 

2 3 

1 l

1 1 

2 2 

2 2 

1 I 

3 2 

1 I 

2 2 

I l 

1 l 

1 1 

3 3 

l l 

1 1 

2 2 

1 l 

1 1 

3 2 

2 2 

l 1

I 1

l 1

1 1

l I

E f f 

w w w 

4 l 2

1 3 3 

3 2 2 

2 2 2 

3 3 3 

1 3 3 

l 3 3

2 2 2 

2 2 2 

1 2 2 

1 2 2 

I I 1 

2 3 3 

l l 2

l 3 3

1 1 1

3 2 1

l 1 1

1 4 4

2 2 2

l 2 2

l 2 2

2 2 2

l 2 2

l 1 2

1 4 3 

1 1 1 

1 l 1

I 1 l 

F 

w 

3 

2 

2 

2 

2 

2 

3 

2 

2 

2 

2 

1 

3 

1 

3 

1 

1 

1 

3 

2 

2 

2 

2 

1 

2 

3 

1 

1 

1 

F G G 

W YI W 

4 I 2 

2 3 3 

1 1 1 

2 3 3 

2 3 3 

2 1 1 

2 2 2 

1 2 2 

2 1 1 

2 2 1 

2 l 1

1 1 l

3 J 3

1 4 4

2 l 3

1 1 1 

1 2 2 

1 I 1 

2 3 3 

2 1 1 

2 l 1

2 3 3

2 3 3

l l 1

2 1 1 

3 4 3 

l 3 3 

1 1 1 

1 S S 

G G 

w w 

3 4 

3 3 

1 l 

3 3 

3 3 

1 1 

2 2 

2 2 

l 1

l 1

l l 

l 1

3 3

4 4

3 3

l 1

2 2

l 1

3 3 

1 1 

1 1 

3 3 

3 l 

1 1 

1 l 

2 2 

3 3 

l 1

S 5

w-week, A·fcellngs domain, a-dally activities, C-sodal actl11ltles, O-p•ln, £-<h•ncc In hc•lt.h, F-ovcr,11 hralt.h, G,iod•I support, H,qu•lltv of Ill�. 
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H 

w 

1 

2 

2 

2 

2 

2 

3 

1 

2 

l 

2 

1 

• 

l 

2 

3 

2 

1 

3 

3 

1 

2 

-1 

3 

5 

1 

2 

l 

3 

H H H 

w w w 

2 3 4 

2 2 2 

2 2 2 

2 2 2 

l 1 1 

2 2 2 

l 2 2 

l 1 1 

2 2 1 

1 1 1 

1 1 l 

l 1 1 

2 l 1

1 1 1

l 1 1

3 2 2

2 2 2

1 2 2

3 2 2

3 3 2

1 2 2

2 2 1

1 1 1 

3 2 2 

3 3 2 

1 1 1 

2 2 1 

1 l 1

3 3 2
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APP£NDLX o.i: CONTROL GROUP'S GENERAL IIEALTH SCORl:S 

A A A A a a B a C C C C 0 0 0 0 E E E E F F F F G G G G H H H H 

s w w w \Y \Y w w w w w w w 1/1 w w \Y W \/I W \Y W W W W W w w w w w w w 

n 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 

1 3 2 2 1 1 1 1 1 3 3 3 3 3 3 2 2 2 2 2 2 2 2 2 2 1 I 1 I 2 2 2 2 

2 1 1 l l 3 ) 3 3 3 3 3 3 2 2 2 2 4 3 2 3 2 2 2 2 4 4 4 4 2 2 2 2 

3 2 2 2 2 3 3 3 3 3 3 3 3 2 2 2 2 I I l 1 1 1 I 1 1 2 2 2 2 2 2 2 

4 5 4 2 2 4 4 3 3 1 1 2 2 3 3 2 2 3 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 

s 1 1 l 1 3 3 3 3 1 1 l l 3 3 3 2 2 2 1 1 I 1 1 1 I 1 I I 1 1 I 1 

6 3 3 3 2 2 2 2 2 l I 1 l 3 2 2 2 3 2 2 2 2 2 2 2 l l 1 I 2 2 2 2 

7 2 2 2 2 2 I l l l 1 I l 2 2 1 1 1 1 1 l I l 1 l 2 2 2 2 1 1 1 l 

8 3 3 3 2 2 2 2 2 I l 1 1 2 2 2 2 2 2 3 3 3 2 2 2 1 l 1 1 2 2 2 2 

9 l 1 1 1 1 1 1 I 3 3 3 3 2 2 2 2 1 1 1 I l I I I 1 l 1 I 1 1 1 1 

10 2 2 2 1 3 3 2 2 l 2 2 2 2 2 2 2 s 4 3 2 3 3 3 2 4 4 4 4 3 2 2 2 

11 1 l 1 1 1 1 I 1 3 3 3 3 l 1 1 1 1 1 1 l l 1 1 l l 1 l 1 l 1 1 1 

12 s 2 2 2 4 4 4 4 1 2 2 2 3 3 2 1 3 3 2 2 2 2 2 2 2 2 2 2 3 3 3 3 

13 l 1 l 1 1 I l l 1 1 l 1 2 2 2 1 I 1 1 I l 1 1 1 I 1 l 1 1 1 l l 

14 3 3 3 2 2 2 1 l I l I 1 3 3 3 3 l 1 l l 1 1 1 1 1 2 2 2 2 2 2 2 

15 1 1 l 1 1 1 2 2 3 2 2 2 l 1 1 1 l 1 1 I I 1 l l 1 l 1 1 l 1 1 l 

16 1 l 1 l 3 2 2 2 l 1 1 2 I I l 1 4 4 3 3 3 2 2 2 4 3 3 3 l l 1 l 

17 1 l l l l l l 1 1 l I I 1 l 1 I 2 2 2 2 2 2 2 2 2 2 2 2 l 1 1 I 

18 4 4 4 3 I l I I 2 2 2 2 4 4 3 3 2 2 l 1 l l l l l 1 l I 3 3 3 2 

19 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3 3 2 2 2 2 2 2 2 2 2 2 2 2 2 2 

20 2 2 2 2 l l I l I 1 I 1 2 2 1 l 4 4 3 3 3 3 1 l 3 3 3 3 l l 1 l 

21 3 3 3 2 l 1 1 l 3 3 3 2 2 2 2 2 4 4 l 1 l 1 1 2 1 1 l 1 2 2 2 2 

22 4 4 4 3 3 2 2 2 2 3 2 2 2 2 2 2 l l 2 3 2 2 2 2 1 1 1 l 3 3 3 3 

23 4 3 3 3 2 2 2 2 l I I 2 2 2 2 2 4 3 3 3 3 3 3 3 s s s s 1 l 1 l 

24 1 1 1 1 1 l 1 l l l l 1 2 2 2 2 4 4 3 3 3 3 3 3 4 4 4 4 2 2 2 2 

25 3 3 3 2 1 1 l l 1 l 1 l 3 2 2 2 l 1 l 1 1 l I 1 l l l 1 3 3 3 3 

26 3 3 2 1 l 1 1 1 1 1 1 1 l 1 1 l l 1 l 4 1 3 3 2 2 2 2 2 3 3 3 3 

W-Week, A-feellncs dom•ln, &-dally actlvllles, c-sodal actMUes, 0-paln, E-�nge In health, F-overall health, G-sodal support, H.qualliy of Ille.
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APPENDIX 05: BECK DEPRESSION INVENTORY SCORES FOR EXl!RCISC AND CONTROL GROUPS 

EXERCISE. GROUP CONTROL GROUP 

s/n Week 1 Week 2 Wcck 3 Week4 Week 1 Week2 Week3 Week4 

1 280 28.0 27.0 24.0 1 0 1.0 1 .0 1 .0 

2 0.0 0.0 00 0.0 26.0 26.0 250 23.0 

3 10.0 10.0 9.0 90 19.0 19.0 19.0 150 

4 12.0 11 .0 11 .0 9.0 1 .0 1 .0 1.0 1 0

5 00 0.0 o.o o.o 12.0 12.0 12 .0 10.0 

6 17.0 16.0 15.0 15.0 3.0 2.0 2 .0 20 

7 1 .0 1 .0 1 .0 1 .0 0.0 0.0 00 0.0 

8 0.0 0.0 00 0.0 3.0 3.0 3.0 30 

9 4.0 4.0 4.0 4.0 8.0 8.0 80 60 

10 3.0 3.0 3.0 2.0 0.0 0.0 0.0 00 

11 2LO 21 .0 17.0 14.0 0.0 0,0 0.0 00 

12 4.0 3.0 3.0 3.0 28.0 28.0 27.0 22.0 

1 3  13.0 10.0 10.0 10.0 24.0 24.0 24.0 22.0 

14 5.0 5.0 5.0 4.0 5.0 5.0 5.0 so 

15 0.0 0.0 0.0 0.0 16.0 15.0 14.0 140 

16 4.0 4.0 4.0 4.0 14.0 14.0 12.0 10.0 

17 3.0 3.0 3.0 3.0 30 3.0 3.0 3.0 

18 7.0 7.0 6.0 6.0 0.0 0.0 o.o o.o

19 9.0 9.0 9.0 9.0 0.0 00 o.o 00 

20 16.0 16.0 14.0 10.0 4.0 4.0 4.0 40 

21 7.0 7.0 7.0 s.o 00 00 0.0 0.0 

22 0.0 0.0 0.0 o.o 14.0 10.0 10.0 100 

2 3  14.0 14.0 13.0 10.0 00 00 0.0 0.0 

24 00 0.0 0.0 0.0 30 3.0 3.0 2.0 

25 10.0 10.0 10.0 10.0 0.0 0.0 0.0 0.0 

26 24.0 23.0 2 3.0 19.0 0.0 0.0 00 0.0 

27 5.0 5.0 5.0 5.0 

28 15.0 LS.O 1 3.0 12.0 
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APPENDIX 06: QoL SCORES FOR Tl!£ EXERCISE AND CONTROi GROUPS (EXERCISE CllOUI': 1-28, CONTROL GROUP: 29-�).

1 30 l 0 2.0 20 2 . . 0 LO 30 J.O 1,0 1.0 10 10 30 1.0 30 2.0 30 

2.0 30 so 40 2.0 s.o JO 4.0 3.0 S,0 60 so 6.0 40 40 so 60 

6.0 6 0 60 40 4.0 40 so 6.0 4,0 6.0 so 6,0 30 so s.o so 30 

s.o 40 4.0 30 4.0 3.0 so 40 s.o 60 40 60 s.o 60 60 60 60 

2. JO 4.0 so 40 3.0 4,0 40 s.o s.o s.o so so so S,O s .o s.o so 

4.0 so 4,0 40 30 40 40 so 4,0 s.o 40 s.o 60 so 50 so 40 

s.o 60 s.o 40 so s.o 40 6.0 GO 60 6.0 60 60 6,0 60 60 6.0 

6.0 60 6.0 so so 6.0 60 6.0 6.0 6.0 so 6.0 6-0 6,0 60 6.0 60 

3 6.0 60 6.0 60 s.o 6.0 60 6,0 6.0 6.0 60 6.0 6,0 60 60 s.o 60 

4,0 6.0 6.0 6 0 60 6.0 6.0 6.0 6.0 6.0 6.0 60 60 60 60 60 6-0

6.0 60 6.0 6.0 6.0 6.0 6.0 6.0 60 60 6.0 6.0 6.0 60 6.0 6.0 so

60 s.o 6.0 60 6.0 6.0 6.0 6.0 6.0 60 6.0 60 6.0 60 60 60 6.0

4· • 4,0 4,0 1.0 40 40 4,0 so 4.0 40 40 40 40 4.0 40 40 40 40

4.0 4.0 4.0 40 40 4.0 4.0 4.0 40 40 6.0 60 6.0 60 60 4,0 6.0

6.0 4,0 4,0 4.0 4.0 4,0 4.0 6.0 4,0 4.0 40 4.0 4,0 40 4.0 40 40 

4,0 40 4,0 40 4.0 4.0 40 4.0 4.0 4.0 4.0 6.0 6.0 60 6.0 6 ,0 4.0 

s, 5.0 2.0 2.0 4.0 30 3.0 40 2.0 J,0 30 6.0 6.0 4.0 30 40 so 40 

5.0 40 4,0 5.0 5.0 6.0 JO 2.0 so 2.0 s.o 5.0 6.0 40 so s.o 4.0 

4,0 4,0 s.o so s.o s.o 4.0 so 30 60 s.o 6.0 4.0 so so so 4.0 

so 4.0 3,0 4.0 3.0 4,0 30 4.0 40 so 30 3.0 s.o 40 s.o 6.1) 4.0 

6. 4,0 40 4,0 so 1.0 1.0 so so s.o so so s.o S,O 30 2.0 so 4,0 

4,0 4.0 4,0 4.0 40 4.0 30 40 30 40 40 so 6.0 4.0 40 4.0 3.0 

3.0 4.0 4.0 60 60 60 6,0 s.o 40 s.o 40 s.o 4.0 so 1.0 4.0 s.o

s.o 4.0 4,0 60 s.o 5.0 so 3.0 s.o 60 40 5.0 s.o 6.0 so 4,0 40 

7. 3.0 30 2.0 2.0 20 2.0 60 60 6,0 60 so 6.0 60 6.0 so 6.0 6.0 

4.0 s.o s.o 6.0 s.o 6.0 6.0 60 6.0 60 6.0 6.0 60 6.0 6.0 4.0 4.0 

2.0 60 6,0 60 6.0 6.0 6.0 60 60 60 60 6.0 60 6.0 60 60 6.0 

6.0 60 6 .0 60 60 6.0 60 6.0 60 6.0 60 6.0 6.0 6.0 6.0 6.0 6,0 

8 4.0 40 1..0 30 6.0 6.0 40 60 6.0 60 60 4.0 40 6.0 40 6.0 2.0 

6.0 3.0 6.0 40 60 40 6.0 3.0 60 30 60 6.0 60 6.0 6.0 40 6.0 

4.0 6.0 6.0 to 3.0 6,0 6,0 30 60 60 60 60 60 6.0 6.0 6.0 6.0 

2.0 60 3.0 60 40 6.0 4,0 40 60 60 50 6.0 60 s.o 60 6.0 60 

9 so s.o 60 s o 60 60 6,0 60 6 0 6.0 60 60 60 60 6.0 6.0 6.0 

so 60 s.o 60 so s.o so 60 6 0 6.0 60 60 6.0 60 60 60 s.o

60 6.0 GO 60 6.0 6.0 60 60 6.0 60 60 6.0 60 60 60 60 60 

s.o 6 0 6.0 60 6.0 6.0 60 6.0 60 60 so 6.0 60 60 GO 60 6.0 

10 1.0 10 2.0 40 40 1..0 6.0 s.o 60 60 60 6.0 60 60 20 2.0 so 

so 30 40 60 3.0 4.0 20 2.0 20 30 40 so 60 30 so 40 S.O
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60 60 60 30 40 s.o 3.0 60 40 4.0 4.0 40 40 60 6.0 20 20 

so 60 60 so 60 60 60 6.0 60 60 40 60 6.0 60 60 60 60 

11 60 s.o s.o 30 so 2.0 60 60 60 40 40 40 60 so 60 40 so 

s.o so s.o 40 2.0 s.o 20 6.0 4 ,0 4.0 4.0 so 6.0 40 60 so •o

s.o 60 so 4.0 4.0 6.0 40 6.0 5.0 so s.o 40 4-0 s.o s.o so 40 

4,0 60 6.0 so 6.0 s.o so s.o 6,0 6.0 4.0 60 6.0 60 4.0 so •o

12 .  30 6.0 40 30 so 4.0 s.o 6.0 s.o so s.o s.o 4,0 40 s.o 40 60 

40 so 4,0 30 40 6 .0 40 5.0 4,0 4,0 4.0 s.o 6.0 6.0 so 40 5.0 

50 so s.o 40 40 s.o 4,0 s.o s.o 6.0 s.o so 5.0 4.0 40 40 so 

4 .0 6.0 4,0 40 4.0 4,0 6.0 s.o s.o s.o 4.0 60 60 6 ,0 4.0 s.o so 

13 4.0 40 3.0 40 4.0 s.o 60 6.0 5.0 s.o s.o 50 50 5.0 3.0 40 30 

4.0 6.0 4.0 40 4.0 4,0 40 s.o 4.0 5.0 5.0 60 6.0 4,0 s.o 60 4.0 

so 6.0 6.0 s.o 6.0 6.0 60 6.0 6.0 5.0 6.0 60 6.0 60 so 4.0 50 

so 6.0 6.0 s.o s.o 6.0 60 5.0 60 6.0 60 60 6.0 60 6,0 6.0 60 

14 4.0 4 0  6.0 60 50 6,0 60 s.o 60 40 40 5.0 6.0 6.0 60 5.0 60 

4,0 5.0 s.o GO 6.0 5.0 4.0 6.0 4.0 6.0 4.0 40 6.0 50 60 40 40 

5.0 4.0 4.0 60 6.0 6.0 so 6.0 s.o 6-0 40 60 s,o 60 6.0 60 50 

6.0 60 60 6.0 s.o s.o so 6.0 6.0 6.0 6.0 6.0 60 60 6.0 6.0 6.0 

lS 6.0 1.0 4.0 2.0 2.0 1.0 60 5.0 60 5.0 5.0 6.0 6.0 4.0 6.0 60 5.0 

s.o s.o 40 4,0 s.o 5.0 LO 6.0 30 40 6.0 so 6.0 50 60 so 5.0 

5.0 6.0 6.0 60 60 G.O 6.0 6.0 6.0 60 6.0 6.0 6.0 so 5.0 60 6.0 

6.0 6.0 6.0 60 60 6.0 6.0 6.0 60 60 6.0 6.0 6.0 6.0 60 60 6.0 

16. 6.0 6.0 60 60 6.0 6.0 6.0 60 6 .0 6.0 6.0 60 6.0 6..0 60 40 3.0 

6,0 6 0 60 60 60 6.0 6.0 6.0 6 .0 6.0 60 6.0 6.0 6.0 60 60 60 

60 60 6.0 2.0 6.0 6.0 6.0 6.0 60 6.0 60 60 6.0 6.0 60 60 6.0 

5.0 60 60 6.0 6.0 60 60 6.0 6.0 6.0 60 60 6.0 6.0 60 6.0 6.0 

17. 1,0 ]0 3.0 1.0 LO 3.0 30 1.0 LO 30 1.0 30 3.0 LO 30 1.0 2.0 

6.0 6.0 6.0 60 60 6.0 4.0 4.0 6.0 60 6.0 6.0 6.0 6.0 6.0 6.0 60 

6.0 60 6.0 60 6.0 6,0 6.0 60 6.0 60 60 6.0 6.0 6.0 60 60 60 

6.0 6.0 6.0 60 60 6.0 6.0 5.0 40 4.0 50 6,0 60 6.0 40 60 60 

18. 4.0 3.0 3.0 40 40 3,0 6.0 4.0 40 LO 40 1.0 LO 1.0 10 LO 30 

s.o 60 2.0 20 2.0 1.0 1.0 30 6.0 LO 4.0 30 6.0 LO 1.0 1.0 60 

50 6.0 5.0 LO 40 5.0 3.0 60 40 6 0 1.0 10 10 1.0 2.0 1.0 10 

1.0 60 6.0 JO 1.0 10 3.0 3.0 LO 5.0 1.0 60 5.0 60 50 3.0 5.0 

19. s.o s.o 50 s o so 30 6.0 60 60 6.0 6.0 so s.o s.o 60 5.0 s.o

60 so 2.0 50 50 50 4,0 50 s.o so 60 60 60 so 6.0 s.o 4,0 

so s.o 60 so s.o 6 0 5.0 60 50 60 60 6.0 6 0 5.0 s.o s.o 6.0 

so 60 5.0 so 5.0 60 6.0 60 6 0 so so 60 60 60 50 60 so 

20 40 4.0 4.0 40 50 4.0 5.0 60 so 60 20 60 60 60 6,0 6.0 60 

60 6 0 40 40 3.0 4.0 3.0 40 4 0 so so 60 50 40 60 s.o so 
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40 so s.o so 4.0 40 40 60 6.0 so 40 40 4.0 60 20 20 so 

40 40 40 40 40 4.0 60 so 6.0 4.0 so 60 6.0 60 6.0 so so 

31 s.o so 3.0 so 50 5.0 so so 5.0 6.0 60 60 s.o 50 so so so 

so so 2.0 so 2.0 s.o s.o so s.o s.o 60 60 6.0 50 60 so so 

50 so 50 30 s.o s.o s.o 5.0 s.o s.o so 60 6.0 so so so so 

60 so 5.0 so s.o so so 60 s.o s.o so 60 6.0 6.0 50 so 60 

32 60 so 3.0 50 6.0 6.0 60 30 1.0 1.0 40 so 6.0 6,0 60 10 4.0 

1.0 60 6.0 60 1.0 6.0 LO 1.0 3.0 6.0 60 s.o 6.0 LO 40 so 60 

60 60 6.0 60 60 6.0 60 6.0 6.0 6.0 60 6,0 6.0 6.0 60 60 6.0 

6.0 60 60 60 6.0 60 60 60 6.0 6.0 60 6.0 6.0 6.0 60 60 60 

33 s.o s.o so 5.0 60 s.o 6.0 6.0 6.0 5.0 6,0 60 60 6.0 60 60 so 

s.o 60 s.o s.o so s.o 5.0 5.0 s.o 6.0 60 60 6.0 so 60 50 so 

60 60 6.0 60 60 6.0 s.o 6.0 6,0 6.0 6.0 60 6.0 6,0 60 6.0 6.0 

so 6.0 6.0 6.0 so 6.0 5.0 4,0 6.0 60 60 60 6.0 60 60 6.0 60

34 4.0 40 4.0 40 40 40 so 6.0 s.o s.o s.o so s.o so 30 2.0 so

10 6.0 2.0 40 40 5.0 4.0 40 1.0 s.o 6.0 4.0 6.0 4.0 40 40 40

s.o 4.0 4.0 1.0 3.0 3.0 4.0 5.0 6.0 5.0 s.o 5 ,0 s.o so 40 40 .. 0

s.o so 60 60 60 6.0 60 6.0 6.0 6.0 6,0 60 6.0 60 60 6.0 60

35. 2.0 4,0 40 30 LO 5.0 10 10 40 1.0 2.0 3.0 1.0 1.0 30 10 2.0

4.0 so 2.0 1.0 2.0 2.0 2.0 10 20 30 3.0 4.0 4.0 s.o 50 4,0 4.0

3.0 40 4,0 40 40 5.0 5.0 so s.o s.o s.o s.o 5.0 40 40 4 0 4.0

4,0 4.0 4.0 4.0 5.0 5 ,0 5.0 so s.o 5.0 so so s.o 5.0 so s.o s.o

36 3.0 20 3.0 60 so s.o 60 so s.o 6.0 60 6.0 6.0 6.0 60 6.0 6.0

6.0 6.0 6.0 60 60 6.0 6.0 60 60 6.0 60 60 6.0 60 60 60 6.0

6,0 6.0 6.0 6.0 60 60 6.0 60 60 6.0 60 60 6.0 6.0 6.0 6.0 6.0

6.0 6.0 G.O so 6.0 60 60 6.0 40 4.0 3.0 6.0 6.0 60 60 6.0 6.0

37 4.0 s.o 4,0 40 30 s.o 40 so 40 4.0 4.0 so 5.0 4.0 40 40 40

3.0 3.0 4.0 3.0 30 4.0 3.0 20 30 20 3.0 2.0 4.0 2.0 30 3.0 2.0

3.0 so s.o so so s.o s.o so s.o 5.0 so 5.0 s.o s.o so 5.0 so

5.0 s.o 5.0 5.0 so s.o s.o so s.o 4.0 so s.o so 5.0 so so so

38. 6.0 30 4,0 30 40 20 LO 40 40 3.0 40 1.0 40 3.0 30 2.0 10

4.0 20 4.0 30 2.0 30 3.0 so 4.0 3.0 3.0 4.0 so 4.0 30 3.0 6.0

3.0 3.0 4.0 30 30 3.0 4.0 so 30 2.0 3-0 4.0 30 2.0 30 2.0 40

2.0 40 2.0 30 60 3.0 4,0 40 4.0 l.O 2.0 3.0 2.0 1.0 30 2 .0 30 

39 s.o s.o 2.0 so 10 40 6.0 60 60 60 60 60 60 60 60 6.0 2.0 

4.0 so 2.0 2.0 40 2 . . 0 2.0 20 40 6.0 60 60 60 60 60 60 60 

6.0 6.0 6.0 10 60 60 6.0 60 6.0 6.0 6.0 6.0 6-0 60 60 6.0 6.0 

40 60 60 40 40 40 4,0 40 6.0 60 60 6.0 6.0 60 60 60 6.0 

40 2,0 so 30 60 60 5.0 6.0 40 60 60 60 3.0 S.O 30 60 60 60 

3.0 50 10 20 10 6.0 10 1 0 so 30 60 30 60 60 so 40 so 
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so 6.0 6.0 40 lO 4.0 40 
6.0 60 30 I 0 60 60 6.0

41 . 60 5.0 1.0 3.0 30 3.0 60
40 40 30 40 40 4.0 2.0 
40 60 60 10 10 3.0 40 
60 6.0 60 60 so s.o 6.0 

42. 60 6,0 60 6.0 60 4,0 6.0 
so s.o s.o 60 6.0 6,0 60 
6.0 6,0 6,0 60 6.0 6.0 60
60 6.0 60 so 60 6.0 60

•3 40 4.0 4,0 so so 4.0 60 
•.o s.o 30 40 40 s.o 4.0 
s.o 6,0 6.0 6.0 6.0 6.0 6.0 
4,0 6 .0 60 40 40 s.o 6.0 

44 so s.o 30 4,0 so 40 6.0 
2.0 2.0 3.0 3.0 l.O 2.0 1.0 

40 6,0 60 60 60 6.0 6.0 
4.0 5.0 6.0 6.0 60 4,0 60 

45 3,0 s.o 3.0 3,0 40 4.0 6.0 
4.0 5.0 30 50 so 6.0 L.0 

6.0 60 6.0 60 6.0 6.0 60 
4,0 6 .0 6.0 60 6.0 60 60 

46 6,0 6.0 4.0 so so 60 60 
6.0 6.0 2.0 s.o 60 6.0 1.0 
6.0 6 .0 60 s.o s.o so 6.0 
6.0 6.0 6.0 40 s.o so s.o

47. 4.0 6.0 2.0 3.0 20 1. .0 S,O 

4.0 s.o 3.0 4.0 2.0 60 2.0 
3.0 6.0 6.0 40 4.0 20 l.O

3.0 4.0 s.o 4,0 4.0 3.0 6.0 
48. 4.0 4.0 2.0 40 s.o 6.0 s.o

1.0 30 4.0 4,0 4.0 1 .0 l.O

6.0 5.0 6.0 2.0 40 1 . 0  10 
s.o s.o s.o 40 4.0 so 5.0 

49 30 40 1.0 5.0 50 1.0 5.0 
40 4.0 4,0 40 40 so l.O

40 60 60 20 60 50 40 
40 60 4.0 30 60 60 6.0 

50; 30 4,0 so 30 40 30 20 
30 s.o 30 40 30 40 30 

1 .0 60 60 60 60 60 60 
60 60 6.0 60 60 60 6.0 
50 40 s.o 60 60 40 s.o

30 30 60 60 2.0 60 so

60 6.0 2.0 60 60 10 so

4.0 60 s.o 60 6.0 60 60 
6.0 60 6.0 60 60 4.0 6.0 
6.0 6,0 6.0 G.O 60 60 60 
6.0 60 G.O 60 60 60 4.0 

6.0 6.0 6.0 40 60 60 6.0 
6.0 s.o 6,0 60 60 6.0 5,0 
4.0 40 4.0 40 40 6.0 4.0 

6,0 60 60 6.0 60 6.0 6.0 
s.o 60 60 6.0 60 6.0 60 
s.o so so 2.0 40 4,0 s.o

4.0 3.0 4.0 5,0 6.0 6.0 s.o

6.0 60 6.0 6.0 60 6,0 60 
60 6.0 6.0 6.0 60 6.0 60 
s.o 6.0 60 60 60 6.0 6.0 
1..0 so 60 6.0 6.0 6.0 s.o

6.0 60 60 60 6.0 6.0 6,0 
60 6.0 60 so 60 6.0 6.0 
60 6.0 6.0 60 60 6.0 6.0 
6.0 60 60 60 60 6.0 6.0 
60 6 0 60 60 60 6.0 6.0 

50 6.0 6.0 60 6.0 6.0 6 .0 
30 so 6.0 60 s.o 40 S,O 

so 3 0 30 s.o s.o 6.0 4.0 
30 30 5.0 so 6,0 60 4.0 
6.0 40 3.0 30 6.0 s.o 6.0 
40 6 0  so 60 5.0 6.0 3.0 
30 30 1.0 30 2.0 6.0 3.0 
50 30 20 40 60 5.0 1.0 
2.0 50 s.o 50 40 4.0 6.0 

so 60 4.0 40 30 4.0 30 
60 40 6.0 60 5.0 6.0 30 
5.0 so 60 60 60 6.0 60 
10 60 so 60 60 6.0 6.0 
20 20 JO 20 30 30 3.0 
40 40 50 30 JO 20 l.O
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60 30 
60 60 
40 20 
60 40 

60 6.0 
so 60 
GO 60 
60 60 
60 60 
60 60 
so 10 
6.0 40 
60 60 
6.0 60 
40 60 
60 so 

60 6.0
60 60
40 10 
so s.o

60 60
60 6.0
so 6.0 
60 6.0 
60 6.0 
60 6.0 
60 6.0 
so 4,0 
so so 

40 4.0 
40 3.0 
30 2.0 
40 40 
60 60 
30 30

so 50 
40 40 
40 5.0 
40 so 

30 40 

60 
60 ,( '1: 
s 0� 

2 

'� 6 -
60'1" 
60 -� -·.

,

40 

so 

40 

60 
40 

40 

40 

6 .0 
2.0
6.0 
40 

6.0
60
6.0 
s.o

6.0 

40 
30 
so 

40 
40 
2.0 
30 
60 
30 
4,0 
40 
60 
30
30
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