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ABSTRACT

Reduced mobility consequent to motor paialysis is associated with Secondary Health
Conditions (SHC) among Lower Limb Paralytic Poliomyelitis Survivors (LLPPS). Arm
crgometry, an cffective acrobic exercise, ean be used to improve the overatl health of
LLPPS with SHC, but no clinical trial has comprechensively and concurrently assessed its
potential benefits in this populalion using a Randomised Clinical Trial (RCT) design. The

study investigaled the cffects of a lwelve-week arm ergometty training on sclccted health
indices of LLPPS with SHC.

The RCT involved 60 LLPPS [rom eleven local govermment cenlres in 1badan, Oyo State.
They were randomly sclected fiom the 252 who had SHC as delermined using Tate SHC
Questionnaire in a Cross-Seclional Survey. Participants were rundomly assigned into
Exercise Group (EG) and Control Group (CG). The EG received thrice-weckly armm
crgometty training for tvelve consccutive wecks in addition to flexibility excrcises which
was received by the CG. Participants’ Resting [Heart Rate (RHR), Resting Systolic Blood
Pressure (RSBP), Resling Diaslolic Blood Pressure (RDBP), Percent Body Fat (PBF), and
Body Mass Index (BMI) were assessed using standard methods, while Cardio-Respiratory
Fitness was assessed using Six-Minute Walk Test (6-MWT). The General Health Status
(GHS), Quality of Life (QoL) and Depressive Symptoms (DS) were assessed using
Dartmouth COOP llcalth Chart (higher scores indicate reduced activity), Ferrans and
Powers QoL mcasurc and Beck Depression Inventoty respectively. Assessments were
cartied oul ol bascline and end of 4%, 8" and 12" weeks. Data were analysed using

ANOVA, independent 1- (est and Mann Whitncy-U al p =0.05.

Twenty cight patticipants in EG (1S males, 13 fcmales) and 26 in CG (1) males, 1S
fcmales) completed the study. Tiwenty six patticipants had bilatesal. while 28 had
unilaterat fower limb affectation. Twelve were indcpendently ambulant shilc 42 used
assistive devices. Mosl participants were unmarried and had only sccondary school
education. They were predominanlly (rodets and artisans with average monthly income of
4,556 naira. The mecan ages of EG (38.4326.97) and CG (38.08 £5.75 ycars) were not

significantly different. The common SIIC observed were hypertension, depression,



ABSTRACT

Reduced mobility consequent to motor paialysis is associoled wilh Secondary calth
Conditions (SHC) among Lower Limb Pasalytic Poliomyelitis Survivors (LLPPS). Arm
crgometty, an clicclive acrobic cxercisc, con be used to improve the ovenil health of
LLPPS with SHC. but no clinical trial has comprchensively and concurrently assessed its
polcnlial benefits in this population using a Randomiscd Clinical Trial (RCT) design. The

study investigated the cffects of a (welve-week arm ergometry lraining on selccted health
indices of LLPPS with SHC.

The RCT invoived 60 LLPPS from eleven local govermment ccnires in Ibadan, Oyo State.
They were 1andomly selected from the 252 who had SHC os determined using Tate SHC
Qucstionnairc in a Cross-Seclional Survey. Participants were randomly assigned inlo
Excrcise Group (EG) and Control Group (CG). The EG reccived thricc-weekly arm
crgomctry training for twelve consecutive weeks in addition Lo flexibilily exercises which
was 1eceived by the CG. Participants’ Resting Heart Rate (RHR), Resting Systolic Blood
Piessure (RSBP), Resling Diastolic Blood Pressure (RDBP), Percent Body Fal {(PBF), and
Body Mass Index {(BMI) were assessed using standard mcthods, while Cardio-Respaatory
Fitness was assessed using Six-Minute Walk Test (6-MWT). The General I'lcalth Status
(GHS), Quality of Life (QoL) and Dcpressive Symptoms (DS) werc assessed using
Darimouth COQOP llealth Chort (higher scores indicate feduced activily), Ferrans and
Powers QoL mcasure and Beck Depression Invenlory respectively. Assessments were
corricd oul al baseline and cnd of 4®, 8" and [2" weeks. Dala were anolysed using

ANQVA, indepcndent L. test and Mann \Whitney-U at p = 0.08.

Twenty cight participants in EG (1S males, 13 females) and 26 in CG (11 males, 15
fcmales) completed the study. Twenty six patticipants had bilatesal, while 28 had
unifateral lower limb aflcclation. Twelve were independently ambulant while 42 used
assistive devices. Mlosl participants were unmarricd and had only secondmy scheol
educalion, They were prcdominanily traders and astisans with average monthly income of
4,556 naita. The mean ages of EG (38.43+6.97) and CG (38.08 45.75 years) wen not

significantly differcnt. The common SHC obseryed wcte hypetlension, depression,



obesity, back pain and spinal dclonmitics. At baseline, the heallh indices of EG and CG
were not significantly different. At twelflh week, CG had significantly higher R SBI?
(126.69 £7.18 vs 12(.50 £+ 6.29) and PBF (30.52%6.01 vs 23.43x1{.24) thon the EG
respectively. The CG had significantly higher scores than EG in daily activities (at 4%/8,
0/8", 4%/12® and 0/12* weeks) ond social activities (at week 8*/12th) domains of GHS.
Groups were not signilicantly different in QoL and DS. \Vithin-group comparison showed
signilicant decreases in EG's RHR (F=16.33), RSBI" (F= 8.99), RDBP (F=14.37), PBF
(F=20.78), DS (x = 19.61) and increases in 6-MWT (F=33.45) and QoL (37=23.53). CG
had significant increase in PBF (F= 20.78) and decrease in pain (p*13.67) and feelings

(0"=8.01) domains of GHS. No gender varialion was observed in ail the variablcs.

Twelve-week ann crgomelry training improved the health indices of lower limb paralytic
poliomyclitis survivors with secondaty health conditions. Arm ergometry should be

incorporated into the rehabilitation progiamme of these individuals.

Keywords: Pamlytic polioinyelitis, Atm ergomclry, Secondary health conditions.
Word count: 500
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CHAPTER ONE

INTRODUCTION

.1  [Introduction

Polio survivors constitute onc of the largest groups of people with disabilities in the world
(Tsai et al, 2009). There is however, a dearth of published work on their current statistics
in Nigeria. Laforce ct al (1980) cstimated the number of polio survivors in Nigeria at
200,000 -300, 000, while Porakoyi and Babaniyi (1990) estimated that a minimum of
33,300 paralytic poliomyelitis cases could have occurred annually in Nigeria betscen
1979 and 1983. \While the disease has beccome almost preventable with its practical
cradication in industrialized countries, Nigeria remains the most polio-endemic country
and accounts for the highest prevalence of circulating wild polio virus in the world (\WHO
Factshcet, 2012; Aina and Ejembi, 2013),

Poliomyeclitis has consistently proven to be a challenge to cradication programmes in
Nigeria. While there is 99% reduction in its prevalence worldiwvide, control measures in
Nigeria through the National Programyme on immunization (NP1) have not been fully
successful (Aina and Ejembi, 2013). Cultural, religious, sociopolitical and other
contextual factors scvercly constrain intervention options in northern Nigeria, which
majorly accounts for the on-going transmission of the polio virus in Nigeria (Prata ct al
2012). Although there has been geographical restriction of polio transmission in the
country, the National Primaty kealth Care Decvelopment Agency (2013) recently
submitied that the population immunity is froil, with a real nsk of re-infection of stales
that have not reported any cascs previously. Re-infection of these states would de a great
sctback 10 the progress being made and the countty may fail to achieve interruption of
polio transmission in the ycar 2014 and beyond (National Primary tHealth Care

Development Agency, 2013).



In the United States of America where the last dramatic epidemic of polio occurred over
40 ycars ago, poliomyelitis still remains the second leading cause of paralysis after stroke
(Baitels and Omura, 2005). Suivivors of the past polio epidemics now face multiple health
challenges associated with age and lifestyle (Bartels and Omura, 2005). The prevention of
the new health risks o f aging with polio and other long-term disabilitics has thus become a
major public health objective of the 21® centuty in the United States of Amesica (Healthy
People, 20£0). WVith the ongoing polio endemicity in Nigeria, it appears that poliomyelitis
will remain a subject of concem in the health sector for many years to come, cven long
allcr its successful cradication. 1t is imperative therefore; 10 consider straiegics (o promote

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

optimal care.

Many victims of past polio cpidemics live with severe consequences of a lifelong
paralysis and studies have documented various hecalth challenges faced by them
(Campbell, 1998; Stuiflbergen, 2005; Rimmer et al, 2007; Tersteeg, 201 1; Ramachandran
ct al, 2013). Belween 25% and 80% of them arc at risk for the occurrence of certain
physiological changes in their netrvous system, which result in a characteristic set of
symptoms, known as Post Polio Syndrome. This occurs afier many years of ncurologic
and functional stability (Halsicad, 1991, llalstcad and Gawne, 1993; Birk. 2003; | loward.
2005; King, 2008). Polio survivots arc also predisposed to chronic and non-communicable
discases associated with age and lifestyle. The significance of post-polio syndiome,
lifestyle, and age-relatcd chronic diseases lics in their potential 10 accelerate the aging
process and produce seccondary disabilities {Lollar, 1994; Ringaret and Watters. 2003;
Forman et al, 2009). Conscquently, a high prevalence of cardiovascular, pulmonay,
endocrine and metabolic discases as well as discases of the locomotive apparutus have
becen documented among polio survivors {(Gawne ct al, 2003; Niclsen ct al. 2004;
Mohammad ct al, 2009; Chang ct al, 2011; Kang and Lin, 2011). Bicnik and Kennedy

(2002) also idcntificd a range of depressive symptoms among them.



Recently, polio was identified as a signiflicant risk factor for stroke, independent of
hypertension, diabctes mcllitus, hyperlipidemia and cardiac diseases (Wu, 2012), and the
tength of years of polio disability is reportedly much of a risk factor as chronological age
(Postpolio Health, 2002), Conditions that have been noled to occur at frequencies grealer
than 50% among polio survivors are hypertension, depression, scoliosis, and rclatcd back
conditions (Field and Jeute, 2007). Thus, the prevention and management of sccondary

hcalth conditions is a critical health maintenance goal for this population (Rimmer, 2005;
Stuifibergen, 2005).

Despitc the growth in healtb promotion progiammes for apparenily healthy individuals,
very little effost has been devoted to developing programmes for people with physical and
cognitive disabilitics (Rimmer and Braddock, 2002, Smelizer, 2013). The public hcalth
community has traditionally paid little aftcntion to the health needs of people swith
physical disabilities, though recent activities mark a shift toward engaging thc hcalth
concerns of this large and growing population (Loflar, 2002). Anyaclc (20t2) submittcd
that lack of access to quality health care, poor nutrition, insurgency in the North, road
teaftic accidents and polio account for a g:owing number of people with disabilities in
Nigeria. | lowcvcer, health promotion programmes for this growing population have not
gained ground, or become adequalely intcgmled in Nigeria. Specifically, COMPASS
(2008), subrniticd that polio survivors in Nigeria have been shunned and marginalized for
gencrations. Health promotion programmes for this population may however, help prevent
or ameliorate secondary health conditions or co-morbidities and help improve their overall
quality of life (Rimmer, 1999; SwifTbergen, 2005). Silver and Gawne (2004), opined that
cffective control of co-morbidities and optimization of lifestyle related to hcalth and
wcllness must be included in the principles of carc for polio survivors. Whilc the
underlying mobility disability may not be reversible, their gencral mental, physical and

cognitive health ean be improved (Rosenberg, 201 1),

Excrcise has been identificd as a single intervention with greal promise of reducing the

risk of virtually all chronic discases simuhancously {Booth c al, 2000) Its therapcutic and
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preventive roles in maintaining good health and trealing or preventing diseases is well
established (Agarwnl, 2012). Exercise beneficially affects the human body in a
multifactorial moanner (Booth et al, 2000) and aerobic exercise in parlicular has been
associaled with various heslth benefits including lower mortality rates from cardiac risk
faclors, improved cardio-respitatory lilness, oplimal weight management and enhanced
psychological well-being (O'Toole, 2002). The primary lechnique for Improving
cardiopulmonary endurance has been actobic exercise (Birk and NieshofF, 2003); hence,

acrobic exercise ttaining is widely employed for health promotion purposes.

Indications for cxereise and cardiopulmonary training extend to polio survivors (l{amazat,
2000); but their use poses particular challenges, given their associaled skelelal muscle
impairment. With the motor loss of the lower limbs following injuty or disease, upper
extremily cxercise is a logical choice for imptoving cardiovascular fitness and health.
Consequently, for individuals with lower limb paralysis, aeiobic training can be achieved
by participating in moslified wheelchair aerobics; arm or upper body ergometry (i.e.,
bicycle pedalling with the upper extremily (or arm cranking); or wheelchair ergometry
(pushing a wheel-chair on a treadmill or stationaty rollcrs) (Lockelte and Keyes. 1994,
Rimmer, 2005). 11 is however established, that there are differences in physiological
responscs 10 upper and lower body submaximal and maximal aerobic exercise (Mayo et al.
2001),

Uppcr-limb exercise induces o pgreater cardiovascular stress for a given level of
submaximal work than lower-limb exercisc (Asttand and Rodhal, 1986; Mayo el al. 2001)
Several possible explanations for the gteater cardiovascular stress include smaller muscle
mass involvement, decrcased venous retum o the hean, greater neurnl stimulation and an
increased static component imposed during upper body excrcise (Boilcau et al, 1984;
Eston and Brodie, 1986; Pivamik et al, 1988; Toner ct al, 1990; Miller, 1994). Research
has demonstralcd that for a given submaximal power outpul, arm exercise produces
incrcascd Ssystolic and diastolic blood pressure, heart ratc, total peripheral resistance,

dccreased stroke volume, and cither a similar or decreascd cardiac outputl (Astrand and
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Rodahl, 1986; Miles et al, 1989). Stroke volume is usually less during upper-body’

exercisc because of the absence of the skeletal muscle pump augmenting venous refurn
from the lowcer limbs, while a greater sympathetic stimulation associated with upper-body
excrcise accounts for the clevated hean rate scen. Greater sympathetic stimulation also
parily accounts for the increased blood pressure and totol peripheral resistance associated
with upper limb cexercise (Mayo et al, 2001). The practical implication of this is that a
lower training workload is usually appropriate to inducc physiological responses with
upper limb acrobic exercises and rcgular monitoring of untoward reactions is highly
essential (Miller, 1994).

Arm or upper limb crgometry has been shown 1o be an cflective mode of acrobic Imining
for both apparently hcalthy and physically-chalicnged individuals; however, relatively few
studies arc available {DiCarlo ct ol, [983; L.eMura and Von-Duvillard, 2004) and polio
sutvivors ore rarely involved in such studies. Theie is therefore a dearth of literature on
the impact of aim ergomelry lraining on the health indices of polio survivors. The
inlrequence or carity of formal acrobic conditioning programmes for individuals with
lower limb paralysis in Nigeria, and limited rescarch on the eflectiveness of arm
crgometry for aerobic conditioning putposcs, may account for its poor utilization and
conspicuous absence of arm crgometers in many clinics and fitness centers in Nigeria.
With the present challenge of on-going polio virus transmission in Nigeria, measures (0
reduce attendant health complications and optimize the health of past and prospective
polio survivors mcrit particular attcntion. This study was therefore designed to determinc
the effect of a (welve-week sub-maximal arm ergometty (a form of acrobic exercise) on
sclected health indices of lower limb pasalylic poliomyelitis survivors in 1badan, Oyo

state, Nigeria.

1.2 Statenicent of 'roblem:
Acrobic exercise has proven uscful for health-promotion and reduction of secondor)
health conditions because of its associated health beneflits. However, in Nigeria, health

promotion programmes arc almost restricted to individuals without disabilities.
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Consequently, there is a dearth of litciatuze on the impact of aerobic training on the heitlth
of Nigerian polio survivors. Considering the on-going polio endemicity in Nigeria vis-a-
vis the health burden associated with polio, the usc of aerobic exercise to promote the
health of this underserved population is imperative. However, ann ergometry, one of the
suitable fonms of aerobic exercise for this population is grossly under-utilized in clinical
rescarch. As a result, its eflccts on the health of polio survivors have not been adequately
explored. Specifically, randomized clinical trials investigaling the effeet of sub-maximal
arm crgomctry on the health indices (general health, depressive symptoms, blood pressure,
resting heart rate, percent body fat, cardio-respiratory fitness, and heaith-related quality of
iife) of Nigerian polio survivors are not available for referencing. Bearing in mind that
some of these selected health indices ase prediclive factors of cardiovascular health, tt is
crucial therefore 10 explore the eflccts of various clinical interventions on these important
health variables. This study therefore specilically sought answer to the question: Whal
would be the eflects of a |2-week, sub-maximal arm ergometry on selecied health indices
of lower limb panalytic poliomyelitis survivors with secondary health conditions in

Ibadan. Oyo State, Nigeria?

1.3 Aimn of Study:

This study was aimed at investigatling the ellecis of a twelve-weck, sub-maximal arm
ergomety on selected health indices (gencral health, depressive symploms, systolic blood
pressure, diastolic blood pressure, resting heart rate, cardio- respiratory fitness, percent
body fat, and health-related quality of life) of lower limb paralytic poliomyelitis survivors

in Ibadan, Oyo Statc, Nigeria.

I.d. Hypothescs:

1.4.1. Major hypotheses:
1. Therc would be no signilicant diflercnce in the general health, dcpressive
symptoms, blood pressure, resting heart rate, selected indices of hcalth-related tiness

(cardio-pulmonary fitness and percent fat) and hcalth-rclated quality of life scores of

polio survivors in Ibadan, beforc and after a hwelve-week arm ergometry tegining.
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2. There would be no significant difference between the general health, depresstve
symptoms, blood pressure, resting heast 1ate, selected indices of health-related fitness,
and health-related quality of life scores of experimcental and control groups at weeks 0
(bascline), 4, 8 and 12 ofthe exercise t1aining programme.

1.4.2. Sub liypotheses:

|. There would be no significant difference in the experimental group's daily
activities domain score of general health, on the Dartmouth COOP Chait across
week 0 (baseline), 4. 8 and 12 of the study.

2. There would be no significam diffcrence in the control group’s daily activities
domain score of general health, on the Dartmouth COOP Chart across week 0
(bascline), 4, 8 nnd 12 of the study.

3. There would be no significant diffcrcnce in the experimental group’s feelings
domain score of general health, on the Dastmouth COOP Chart across weck 0
(bascline), 4, 8 and 12 of the study.

4. There would be no significant difference in the control group's feclings domain
score of general health, on the Dartmouth COOP Chart across week 0 (baseline), 4,
8 and 12 of thc study.

5. Thcre would be no significant diffcrence in the cxperimental group's social
activities domain score of gencral health, on the Dartmouth COOP Chast across
wcck 0 (bascline), 4, 8 and 12 df the study.

6. There would be no significant difference in the control group’s social activities
domain score of general health, on the Dartmouth COOP Chart across sweek 0
(baselinc), 4, 8 and 12 of the study.

7. There would be no significant difference in the experimental group’s pain domain
score of general health, on the Daitmouth COOP Chant across week 0 (baseline). 4.
8 and |2 of the study.

8. There wouid be no significant difference in the control group’s pain domain score
of general health, on the Darimouth COOP Chart across week 0 (baseline). 4. 8
and 12 of the siudy.

9. There would be no significant difference in the experimental group’s change-in-
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health domain score of gencinl health, on the Dartmouth COO# Chart across weck
0 (bascline), 4, 8 and 12 of the study.

[0. There wouid be no signtficant difference in the control group's change-in-health
domatn score of genetal health, on the Dattmouth COOP Chart across week 0
(bascline), 4, 8 and 12 ofthe study.

11. There would be no significant difterence in the experimental group’s overall health
domain score of general health, on the Dartmouth COOP Chart across week 0
(baseline), 4, 8 and 12 of the study.

12. There would be no significant difference in the control group’s overall health
domain scorc of general health, on the Dartmouth COOP Chait across week 0
(bascline), 4, 8 and |2 of the study.

[3. There would be no signilicant difterence in the cxperimental group's social
support domain scorc of gencral health, on the Dastmouth COOP Chart across
week 0 (baseline), 4, 8 and 12 of the study.

|4, There would be no signilicant difference in the control group's social support
domain score of gencral health, on the Darnmouth COOP Chan across weck 0
(baseline), 4, 8 and 12 ofthe study.

15. There would be no significant difference in the experimental group’s quality of life
domain scorc of genemt health, on the Danmouth COOP Chart across week 0
(bascline), 4, 8 and 12 of the study.

[6. There would be no signilicant diflerence in the control group's quality of life
domain scorc of general health, on the Dartinouth COOP Chartt across week 0
(baseline), 4, 8 and 12 of the study.

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

of the experimental group across week 0 (baseline). 4, 8 and 12 of the study.

[8. There would be no significant difterence in the Beck Depression Inventoty scores
of the control group across week 0 (bascline), 4, 8 and 12 of the study.

19. There would be no significant differcnce in the diastolic blood pressure of the
experimcntal group across week 0 (bascline), 4, 8 and 12 of the study.

20. There would be no significant difTerence in the diastolic blood pressurc of the
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control group across weck 0 (basclineg), 4, 8 and 12 of the study.

21. There would be no significant difference in the systolic blood pressure of the
experimental group across week O (bascline), 4, 8 and 12 of the study'

22. There would be no significant difference in the systolic blood pressure of the
control group across wcek 0, 4, 8 and 12 of the study.

23. There would be no significant diflerence in the resting hcart raic of the
cxperimental group across weck 0. 4, 8 and 12 of the study.

24. There would be no signiticant difference in the resting heart rate of the control
group across weck 0, 4,8 and 12 of the study.

25. There would be no significant difference in the cardio-respiratory fitness scores of
the expcrimental group across week 0, 4, 8 and 12 of 1he study.

26. There would be no significant diffcrence in the cardio-respiratory fitness scoces of
the control group across weck 0, 4, 8 and 12 of the study.

27. Therc would bc no significant diftecrence in the percemt body fat of the
experimental group across week 0, 4, 8 and 12 of the study.

28. Therc would be no significant diftcrence in the percent body fat of the control
group across weck 0, 4, 8 and 12 of the study.

29. There would be no significant difference in the cxperimental group's
hcalth/functioning domain score of the Quality of life -- Multiple Sclerosis Version
(QOL-MS), across week 0, 4, 8 and 12 of the study.

30. There would be no signiticant difference in the control group’s health/functioning
domain score ofth ¢ Quality of life - Multiple Sclerosis Version (QOL-MS),
across week 0, 4. 8 and 12 of the study.

31. There would be no significant diftesence in the experimental group’s social and
cconomic domain score of the QOL-MS, across weck 0, 4. 8 and 12 of the study.

32.There would be no significant diffcrence in the control group’s social and
cconomic domain score of the QOL-MS, across weck 0, 4, 8 and 12 of the study

33. There would be no significant diftcrence in the cxperimental group's
psychological/spiritual domain scosc of the QOL-MS, across wcek 0, 4, 8 and 12
of thc study.



34. There would be no significant difference in the control group’s
psychofogical/spiritual domain score of the QOL-MS, across week 0, 4, 8 and 12
of the study.

35. There would be no significant difference in the experimental group's family
domain score of the QOL-MS, ncross week 0, 4, 8 and 12 of the study.

36. There would be no significant diffetence in the control group's family domain
score o fthe QOL-MS, across week 0, 4, 8 and 12 of the study.

37. There would be no significant diffeience in the experimental group's overall
health-related quality of life scores of the QOL-MS, across week 0, 4, 8 and 12 of
the study.

38. There would be no significant difference in the control group's oveiall health-
telated quality of life scores of the QOL-MS, across sweek O, 4, 8 and 12 of the
study.

39. There would be no significant difference betveen the general health scores of the
experimental and control groups at the time fiames of week 0/weckd,
weekd/week8, week0/week8, weekdAveek (2, week8/week]2 and weekO/week [2
in cach ofthe eight Dartmouth COOP Chart domains.

40. There would be no significant difference beiween the Beck Depression |nventory
scores ofthe experimental and control groups al the time frames of sweek 0/weekd.
weekd/wveek8, week8/week 12, week0/weck8. weekO/week12. weekd/weeki2 of
the study.

41. There would be no significant difference between the diastolic blood pressure of
the experimental and control groups at the time frames of week 0/weekd,
weckd/week8, week8/weekl12, weekO/week8, weekO/weekl2, weekd/weekl2 of
the study.

42. There would be no significant difference behwveen the systolic blood pressure of the
experimental and control groups at the time frames of weck 0/weekd,
weekd/week8, week8/week]2, weekOAwveek8, weekO/Aveek12, weekd/week12 of
the study.

43, There would be no significant difference beaween the resting heant rate of the
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experimental and control groups at the time frames of week OAseekd,
weekd/week8, weck8/weekl2, weekO/weck8, week0/week12, weekd/weekf2 of
the study.

44. There would be no significant difference between the cardio-respiratory fitness
scores of the experimental and control groups at the time frames of week OAveckd,
woekd/\veek8, week8/weekl2, weckQO/week8, week0/week12, weekd/week!|2 of
the study.

45. There would be no signiticant difference between the percent body fot of the
experimental and control groups at the time frames of week 0O/weekd,
wecekd/aveek8, weck8/weck12, week0/week8, weckO/weck!2, weekd/week12 of
the study.

46, There would be no significant difTerence between the health-related quality of life
scores of the experimental and control groups at the time frames of week (Vweekd,
weekd/week8, week8/weekl2, week0/week8, weekO/Aveek 12, week./weekl2 in

cach of the four domains on Quality of life-Multiple Scleiosis Veision

1.S. Dclimitation:
This study was delimited as follows:

1. Participants: Participants were adult pawlytic poliomyelitis survivors with
lower limb aflfectation alone, who were randomly selected fiom a larger pool
of polio survivors who earlier participated in a cioss-sectional survey to
assess their secondary health conditions and co-morbidities.

i. Participants were recruited from:

1. Four institutions for the physically-challcnged individuals which were

8. Cheshire | lome-School, ljokodo, |badan.
b. Moniya Disability Rchabilitation Centre, Ibadan,
c. Sekinat Adekola Home-School for the Handicapped. Challenge. Ibadan
d- W.O. Lawsl School for the lHandicapped, Ring Roadl, lbadan, and,
2. Eleven local govermment centies in Ibadan, where weekly meetings of the

Association of Persons with Physical Challenge arc held. They were
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(a) Egbeda LG
(b) Lagelu LG
” (c) Ibadan North-cast LG
b (d) 1badan South-cast LG
(¢} ldo LG
() Ibadan Nonh LG
(8) Ona Asa LG
(h) Ibadan North-west LG
(i) 1badan South LG
() Oluyole LG ond
() Akinyele LG.

iii.  Variables; The measured variables in this study were delimited to:

a) General health

b) Decpiessive symptoms

c) Indices of Health-telated filness which included cardio-respiratory
finess and body composition (percent body fat and body mass index
(8M))

d) llealth-related Quality of life

e) Blood pressure

) Hcarnl rate

g) Secondnry conditions and co-morbidities which polio survivors are

readily susceptible (o ¢.g overweight/obesity, depression, etc.

iv. Instruments: The insinunents used included:

a) Dartmouth COOP Chait System (1989) (APPENDIX E) to asscas geneal health,
b) Beck Depression Inventory (Beck et ol 1961) (APPENDIX F) to assess

depressive symptoms.

¢) Omion fat monitor (Omron BF 302, Europe) 1o assess percent body fal,
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d) Tilt table 10 assist participanis who could not independently stand, to assume the
standing posture while assessing their percent body fal.

¢) Quality of Life Index-Multiple Sclerosis (QLI-MS) Version (Ferrans andPowers:
[985) (APPENDIX G) 10 assess health-related quality of life.

f) Secondary Conditions Questionnaire (Tate, 1996) (APPENDIX H) 1o assess
sccondary conditions and co-morbidities which polio survivoss are readily
suscepliblc to ¢.g overweight/obesity, depression, etc.

g) Borg's Rate of Perceived Exertion Scalc (Borg, 1982) (APPENDIX |} to assess
rote of perceived exestion.

h) Weighing scale (Camey, China) to measure weight.

i) Non-eclastic tape measure o measure participants’ supine length (proxy for
standing height) (Rimmer et al, 2010).

j) Sphygmomanomecter (Omton MX2 Basic Digital Automatic Blood Pressure and
hcast ratc Monitor, lapan) to measure diastolic and systolic blood pressurc and
heart mic.

k) Arm Ergomecter {Physio traines, Taiwan) for upper cxtremity aerobic training
CXCICISCS.

1) Wooden table of variable height for mounting the arm ergometer

v. Assessment of cardio-respiratory fitness: The Six-Minute Wall Test (6\MWT)

(Lipkin, 1986) was uscd to assess cardio-respiratory fitness.

1.6. Inclusion criteria:
Polio survivors must:
0) tnve lower limb offectation only,
b) Bc able to cominunicate in cither English or Yoruba language,
c¢) Have no visual or hearing impainnent,
d) Be citlicr indcpendently snbulpnt or ainbulant with assistive devices,
c¢) Have no past or present medicol history suggestive of upper extrenily

entropment ncuropathics and able to etfectively use their upper iimbs,
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1.7.

) Agree nol 1o participate in any other cxcrcisc progrnmme during the

twelve-week exercise training programme,

Exclusion criteria

The following calegories of polio survivors were excluded from the study:

. Polio survivors who had persistent, severe pains and could not participate
cilectively in an exercise ttaining progtamme.

2. Polio survivors who had clinical evidence of respiratory' insufTiciencies

3. Polio survivors who had bilateral hamstring contiactures which limited full
extension of their knee joints and whose height could hence not be accurately

ascertained for proper body mass index (BMI) calculation.

1.8. Limitations:

1. Diagnosis of polio for recruitment of survivors into the study: In the absence of

clinical reports or laborntory-conducted vital studies confirming polio in the acute
phasec of thc infection, the past medical history and objeclive assessment of
participants’ muscles were relicd upon to infer polio before recruitment into the
study. LaFotce ct al (1980) carlicr opined that a diagnosis of polio can be made with
a high degrec of confidence, in the presence of flaccid patalysis with atrophy, where

there is no decreasce in sensation and a histoty of acute onsel without progression

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

quatity of life: Theye arc no polio-specific outcome measures lo assess the genernl
health, symptoms of depression and quality of life of polio survivors; hence, genceric
oulcome measures were used in this study. Howcver, the instrument used to assess
the quality of life (QoL Multiple Sclerosis Version, 'errans and Powets, 1985) has
been rcviewed in a previous study by a panc! of experts which included a polio
survivor and all ilems were found to be relevant to QoL in persons with
poliomyeclitis (Stuilfbergen, 200S). it has been found to be valid in previous studics

conducted on polio survivors (Harrison and Stuiftbergen, 2006).
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3. Non-uniformity of exercise tmining venuc: Participants’ work places or homes
were used os venue for the arm ergometry taining programme, as participanis werc
unwilling 1o lcave work for (welve consccutive wecks. This could have had
dissimilar c/Tects on individual cxercisc responscs.

4. Difterences in the distance employed for the six-minute walk tcst (6MWT): The
available space in cach environment wheie the 6MWT 1ook place detcrmincd the
length of the distance used to carry out the test. The rescarcher however ensured
that the distance used for cach participant was the same all through the assessment

period.

1.9. Significance of Study:

I. This study has provided scicntific information on thc beneficial effects of acrobic
cxcercisc on the health of Nigerian polio survivors. This may inform the need to
cstablish specialized gymnasia for individuals with physical challenges in Oyo
Statc and Nigeria at large. The scientific information provided in this study
include the following:

1) Lowcer [imb paralylic poliomyclitis survivots with secondary health conditions
could improve their cardio-respiratory fitness, blood pressure, resting heart rate
and percent body fat through a carcfully monito:ed, individualized and well-
planncd arm ergomctry training programme.

ii) Arm ergomctry could be adopied as an integral part of an overall rehabilitation
programme of lower limb paralytic poliomyeclitis survivors in Nigeria for health-

promotion purposcs.

to

The tindings of this study could form a bascline for related rescarehes in Nigeria
os studies on the polio popuiation in Nigeria (and other parts of the world) are still

very few.
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1.10. Definition of opcrational terms:
a) Polio Survivors: These arc individuals who have residual flaccid paresis or paralysis of
muscles duc to previous infeclion by the polio vitus. They have however, recovered from

the acule infection, having atlained their peak recovety and are relatively stable in the
communily.

) Adult: This is an individual who is 25ycars of age and above, and s culturally ripe to

carn a livelihood and conscnt to marriage.
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CHAPTER TWO

LITERATURE REVIEW
2.1. POLIOMYELITIS

2.1.1. Delinition

The term *poliomyelitis’ is derived from three Greek words, nomcly: polios (gray
matter), myelos (spinal cord), and itis (inflammation), meaning intlunmation of the gray
maiter; the tissuc most commonly aftected in the spinal cord by the discase, which leads
to its classic manifestations of parulysis (Necumann, 2004; King, 2008). The shorlencd
term pofio is commonly used and the discase was originally referred to as infontile
paralysis, based on its propensity to infect the pacdialric population. A name, which,
although appropriate in the carly days of the cpidemic, inaccurately reflected the true
demographics of the discase, 3s adults were also infected (Neumann, 2004). 1t is an acule
viral discasc that infects the anterior hom cells of the spinal cord and the motor ncurons
of the lower brain stem resulting in flaccid paresis or paralysis of onc or more muscles
(Pallansch and Jafari, 2006; Koopman ct al, 2010). Usually, there is partial and

somctimcs complele recovery ftom the sclf-icnninating diseasec (Koopman ct al, 2010).

Although records from antiquity mention crippling discases cornpatible with
poliomyclitis, its first clinical description was provided by a physician, Michael
Underwood {rom Britain in 1789, where he referred to polio as a debility of the lower
cxtrcmitics. 11 was howcever first recognized as a distinct concition by Jakob llcinc in
1840, while its causative agent, poliovirus, was identified in 1908 by Karl Landstciner
(Paul, 1971). The tirst polio epidemic eccurred in Sweden in 1887. The cpidemic peaked
in 1952, and during the middle decades of the twenticth century, polio becamic the mosit-
feared discasc of childhood and adolescence because of the crippling patalysis that was

typically chamcteristic of the discase (Wilson, 2005; Weciler et al, 2009).
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It hos a worldwide distribution with the peak season being fiom July to September and
the concentration being in the tropical arcas of the Northem Hemisphere. 1t has no
racial predilection, and its malc-to-female ratio is 1: 1(Weiler et al. 2009). Between
1840 and the 1950s, it was o worldwide epidemic. During the latter part of the
twenticth centuty, it was proctically climinated from the Western hemisphere and since
the development of polio vaccines, its incidence hos greatly reduced. Nigeria, Pakistan
and Afghanistan are the only remaining polio-endemic countries as at February, 2014,
though Angola, Chad, and the Democratic Republic of the Congo recenltly expericnced

recstablished transmission of the poliovirus { WHO Factsheet. 2014).

2.1.2 Caus:live organisn:

Poliomyelitis is causcd by smail RNA viruses of the enterovirus group of the
Picomavirus family (Vidyadhara, 2012). Three antigenically distinct sutrains of the
virus orc known, which arc defined by the configuration of their capsid protcins which
include: Type | (also known as Bnahilde), Typc 2 (Lansing), and Type 3 (Lcon)
(King, 2008; Vidyodhara, 2012). All thece are extremely virulent and produce the same
diseasc symptoms (Ryan and Ray, 2004). Immunity {rom cxposurc o one poliovirus
strain docs not confer immunity against the other strains (Kcw ct al, 2005), thus.
theoretically, a person could be infected more than once (Gosvnc and IHalstead, 1995);
though, immunity to cach of the 3 strains is lifclong (Vidyadhara, 2012). Ncarly all
cpidemics are duc to type |, whercas types 2 and 3 arc more ofien isolated in vaccine-
associaled poliomyclitis. Chimpanzees, Rhesus monkeys and cynomolgus monkeys
(syn. Macacafascicularis) can be infected orally and suficr paralysis as a result, but in
practice, man is the only resctvoir of the polio virus (Necumann, 2004). The virus is
rapidly inactivated by hcat, formaldehyde, chlorinc, and ultraviolet light. It is

ncurotropic.

2.1.3 Pathophysiology

Poliovirus cnters the body by oral ingestion, then replicates in the lymphoid tlissuc of
the pharynx and ileum and spreads regionally to lymphoid tissuc (Gawne and
llalsicad, 1995; I1oward, 2005). On the cell niembianc. it aliaches itself to a specific
protein; human poliovirus receptor (CDI155). This protein belongs to the

immunoglobulin superfomily and occurs in several lissues (brain, spianl cord.
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Kidneys, heait). [However, some cells that express the receptor appear not (o sufler
any adverse cflect, probably becausc one of the subsequent stages in the intracclliular
replication of the poliovirus is blocked (Wood, 2004). The response o poliovirus
infection is highly variable, tonging [tom asymptomatic to symptomatic infcclive
stoges, ond the discase is categorized based on the severity of its clinical

presentations (Neumann, 2004).

2.1.4. Forms of Polio Discase

a) Sub-clinical Polio:

Up to 95% of all polio infections are inapparent or subclinical. In this form. the victin
is unawore of the infection because no physical signs or symploms of the discase is
produced (Birk and NieshofT, 2003). Infected persons without symptoms however shed
the poliovisus in their stool and are able 10 1ansmit the virus to others (Neumann,
2009).

h) Abortive poliomyelitis: Approximately 4%-8% of polio infections consists of a
minor, nonspecific illness without clinical or laboratory evidence of central necrvous
system invasion. [t is usually o mild form of the discasc charactcrized by complete
recovery in less than a weck (losts only from hours to a [cw days). Three syndromes
observed with this form of poliovirus infeclion are upper respiratory tracl infection
(sore throal and fever), gastrointestinal disturbances (nausea, vomiting, abdominal
pain, constipation or, rarcly. diatrhca), and influenza-likc illness. The syndromes are
indistinguishable ftom other viral illnesses (Birk and Nieshoft, 2003). In more than
95% of cases, the discasc does not progress. No physical or skeletal muscle problems
other than the short-lived symptoms are reported. Sometimes however, the virus muy
invade the nervous sysiem and couse more severe forms of the discase (Aiscn and
Sclzer, 1998; Birk and Nicshoft, 2003; King, 2008).

¢) Non-paralytic polioinyclitis: This form occurs in about 1%--2% of polio infections.
it typically produces aseplic meningitis (symptoms of stiffness of the neck. back,
and/or legs) usually following several days after a prodrome similar to that of minor
illness. Muscle paralysis and weakness occur carly in the course of the discasc and
may also recur many years after acule infection (Birk and Niesholl. 2003). As with

abortive poliomyelitis, symploms from non-paralytic polio usually subside within a



fcw days (lasting from 2 (o 10 days), followcd by complete recovery. No permanent
damage is caused (Aisen and Selzer, 1998; King, 2008).

d) Paralytic poliomyclitis: In about | - 2% of cases, a more disabling form of the
discasc occurs, In this form, the vitus invades the CNS., causing tempormy damapge or
permancnt destruction of the cells, Neurological and funclional loss occurs as antcrior
hom cells are lost, and thus, the muscle fibres innervated by them are “orphaned.™
Paralytic symploms gencrally begin 1 to 10 days after prodromal symptoms and
progress for 2 to 3 days (Atkinson ct al, 2007). The prodromal signs and symptoms
include fever, a loss of superficial reflexes, initially increased deep tendon reflexes and
severe muscle aches and spasms in the limbs or back. The illness progresses to flaccid
paralysis with diminished deep tendon reflexes and recaches a plateau svithout change
for days to weeks. It is usually asymmcuical (Birk and Nicsholl, 2003). Recovery
begins in weeks and rcaches a platcau in 6 to 8 months (Gawuc and Ialstead, 1995).

Furthcr modest retuen in muscle strength is possible up to 12 1o {8 months after
infection (Ncumann, 2004). The extent of ncurological and functional recovery is

determined by: (1) the number of motor ncurons that recover and resume their normal

function, (2) the numbecr of motor ncurons that develop terminal axon sprouts (o

reinncrvate musclc fibers lefl orphancd by the death of their original motor neurons.

and (3) muscle hypertrophy (Gawne and Halstead, 1995; Atkinson ct al, 2007).

The phenomenon of terminal axon sprouting makes it possible for an uninvolved or
recovered molor neuron to “adopt” oiphaned muscle fibers. Normally, a single healthy
motor unit may innervate 500 o 1000 muscle fibres. Following axonal sprouting. this
samc motor unil may compensalc by inncrvating S000 to 10000 muscle fibres
(Neumpnn, 2004). As a result, the survivors of acute poliomyclitis may be lcR with a
few, significantly enlarged motor units doing the work previously performed by many
units (Atkinson et al, 2007). In addition to this cinncevntion, the remaining musclc
fibers hypertrophy 1o increase the strength of the muscle group. Becausc this
mcchanism o [ ncuro-physiological compensation is so effective, a muscle can retain
normal strength even afler 50% of the original motor ncurons havc bcen lost

Thercfore, in some paticnts, Manual Musclc Testing (MMT) may be nomal even

when more than half the original anterior hom cells are destroyed (Grimby ct al, 1989).



However, these “giant” motor neurons may fail over time due to their increased
mclabolic demand (Neumann, 2004).

Any limb or combination of limbs may be allected, but in childien below 5 years of
age, paralysis of one lower limb is most common (Aisen and Selzer, 1998. King:
2008). In adults, quadriplegia is more commonly seen, while in some cases, respiratory
muscles ore olfected, thus necessitating the use of an artificial respirator. Depending on
the site of patalysis, paralytic poliomyelitis is classified as spinal, bulbar, or
bulbospinal (Wood ct al. 2005),

i) Spinal polio: This results from viral invasion of the motor neurons of the antenor
horn cells or the ventral gray matter in the spinal column, [t causes inflammation of the
nerve cells and consequent domoge or destruction of the motor neuron ganglia.
Wallcrian degeneration of the aflected spinol neurons ensues, leading to paralysis or
paresis of muscles supplied by them (Cono and Alexander, 2002), it is the mosl
common form, and during 1969-1979 epidemics. it accounted for 79%% of paralytc
cases, characterized by asymmetric paalysis that most ofien involves the Jower limbs.
ii) Bulbar polio: This occurs when poliovirus invades and destroys nerves within the
bulbar ccgion of the biain stem (Atkinson ct al, 2007) leading to weakness of muscles
innervated by cranial nerves. Critical nerves aflccied arc the glossopharyngeal nerve,
the vagus ncrve, thc accessoty nerve, the trigeminal nerve and the facial nerve
(Silverstein ct al, 2001). [t accounted for 2% of cascs during the 1969-1979 polio
cpidemics. Sometimes, the virus affects the brain stem. with resultant death (\Wood.
2004).

iii) Bulbospinul polio: Thisis a combination of bulbar and spinal paralysis. also called
respiratory polio (Atkinson ct al, 2007). 11 aflects the upper pan of the cervical spinal
cord (CJ through CS5). Paralysis of the dinphgram occurs due to affectation of the
phrenic nerve. It con also lead 10 pamlysis of the limbs and may affect swallowing and
heart functions (l{oyt ¢t al., 2005). It accounted for 19%a of cases during 1969-1979
cpidemics {\Vood, 2004). The dcath-to-case 1atio for paralytic polio is gencrally e~
5% among children and up to ] 5%~30% for ndults (depending on age), 11 incrcases to
25%—75% with bulbar involvcment.



Factors that incrcase the risk of polio infection or affect the severity of the discasc
include: immunc deficiency, malnutrition, inttamuscular injcctions, pregnancy, old
oge, localized 1auma, such as a recent tonsillectomy, tooth cxiraction. or tioculations,

and unusual physical cxcrtion during the minor illncss (IHoward, 2005; Springhousc,
2005).

2.1.5. Prcvention of polio infcction

There is no cure for polio; howcver, the infection is preventable (King, 2008).
The atiempt to eradicate the discasc represcents one of the gicat medical success storics
of modern times, following the introduction of polio vaccines in the 1950s. The (wo
types of polio vaccinesin usc are:

a) Injectable polie vaccine (IPV): This was the first successful vaccine against polio.
It was developed in the United States of America in 1934 by Dr Jonas Salk (King,
2008). The viruscs arc grown in a type of monkey Kidney tissue culture (Vero cell linc)
and inactivated with formaldchyde. 1t contains 2-phenoxycthanol as a preservative, and
tracc amounts of ncomycin, streptomycin, and polymyxin 8. It is an injeclable vaccine,
supplicd in a singlc-dosc prefilled syringe and administered by cither subcutancous or

intramuscular injection. hence, requires the service of trained medical personnet.

[PV produces antibodies in the blood which halt the circulation of poliovirus to the
ncrvous system, thereby confeiring a high degree of immunity on individuals, The
only significant side cffect of [PV is vety rarc reaction occutring in persons who arc
allerpic to the antibiotics used in the vaccine-production. Once scparated from the
formaldchyde, the trcated vitus can no longer preduce scrious infection, but retnins
cnough of its molecular character to stimulate the immunc system 1o recognize and
ncutralize the virus, thus building future immunity against the virus. Various fotms of
this inactivated polio vaccine, administered by injection, have been used since the mid-
1950s (Aisen and Sclzer, 1998, Wood, 2004; King, 2008).

b) Oral polie vaccine (OP'V): Trivalent OPV contains live atlenuated strains of all
three scrotypes of poliovirus in a 10:1:3 ratio. The vaccine vituses arc prown in
monkey Kidney tissuc culture (Vero cell line). The vaccine contains trace amounts of
ncomycin end sircptomycin, bul docs not contain a preservative and it is usually

supplicd as a single 0.5-mL dosc in n plastic dispenser. 11 has gained wider use, almos!



cntircly replacing the injected foirm because of the case of administration, patticularly
in remotc arcas which may lack trained medical petsonnel. Using live poliovitus in the
oral polio vaccine howcvcr, could posc a 1isk, since there is a chance that o dosage

may contain improperly wcakcned virus which is capable of causing a paralytic
infection (\Wood, 2004).

The mechanism of Vaccine Associated Paralytic Polio (VAPP) is belicved to be a
mutation, or rcversion, of the vaccine virfus 1o a more ncurotropic form. Reversion is
belicved 1o occur in almost all vaccine recipients, but it only rarely results in paralytic
discasc. e paralysis that results is identical to that caused by wild virus, and may be
pezmancnt. Inactivated poliovitus vaccine docs not contain live virus, hence, cannot
causc Vaccinc Associated Paralytic Polio (CDC, 2005). [nfection or vaccination with
onc scrolypc of poliovirus does not conler immunity against the other scrotypes and

full immunity requires cxposure to cach serotype (Kew ct al, 2005).

2.1.6. Polio cradication strategy

Global polio cradicntion represcents onc of the largest and most significant public
health cilotts under way (Thompson, 2007). The international comtnunity founded the
Global Polio Eradication Initiative (GPEI) in 1988. Scveral well known organizations,
including Rotary [ntermational, collabotated to spend billions of dollars on the
cradication cffort and polio vaccination. The GPEI's Independent Monitoring Board

considers Nigeria and Pakistan to be the greatest challenges for cradicating polio
(WHO 2014 Factshect).

The WHO 1ecommends the following strategics for the cradication of polio:

a) Auaining high routinc coverage (at lcast 80%) with at lcast 3 doses of Oral Polio
Vaccinc (OPV),

b) Providing Oral Polio Vaccine (OPV) 10 children 0 — 59 months during National
Immunization Days (NIDS),

c) implementing Acute Flaccid Paralysis (AI'P) Surveitlancc,

d) Conducting mop-up immunization whcn polio is reduced 1o focal transmission



2.1.7 Polio diagnosis and trcatment

Paralytic poliomyelitis may be clinically suspected in individuals expericncing acute
onset of flaccid paralysis in onc or morc limbs with decrcased or absent tendon
reflexes in the affected timbs, which cannot be attributed to another apparent cause,
and without sensory or cognitive loss (CDC, 1997, Atkinson ct al, 2007). A laboratory
diagnosis is usually made by isolating the virus from an infected person using throat
cultures, stool or CSI' samplcs. Blood tests which indicate the presence of antibodies
specilic for the vitus will also confitm a poliovirus infection (Atkinson et al, 2007).
Once an individual is infected by the poliovirus, no drug or other medical treatment
can halt its destructive potentiols in the body. Howcver, sevetal medical treatments can
lessen the severity of the discase. Mild cases of polio do not require specilic ircatment.
For the more sctious cascs of paralytic polio, rest, in some cases, minimize the scverity

of paralysis (IHoward, 2005). Initial trcatment will consist of immediate hospitalization

and strict bed rest. Antispasmodic dwugs arc benelicial for patients who sufler

involuntary muscle contractions resulting from ncural damoge (King. 2008). If
respiratory  difficulty occurs, a ventilator will be required (Ncumann, 2004.

Once the high fever and other symplonis of polio’s most scvere stage have passed,

paticnts who atc disabled by paralysis receive physiotherapy. Physiotherapy is aimed

at preventing joint stiffness and contractures, minimizing atrophy, and building muscle

strength.  Patients may also !cam the use of braces. crutches, and other assistive

devices which provide additional support and aid mobility (Wood, 2004; Atkinson ct
al. 2007; King, 2008).

2.1.8. Prognosis

Paticnts with abottive polio infections recover completely. [n those that develop only
ascptic imcningitis, the symptoms can persist for two to ten days, followed by complete
recovery (Neurnann, 2004). In cases of spinal polio, if the affected nerve cells are
completely destroyed, paralysis will be perraanent; cells that are not destroyed but lose
function temporarily may rccover within four to six wceks after onsct (Ncumann,
2004). I1alf the patients with spinal polio recover fully, one quarter arc left with scvere
disability (Cucurrullo, 2004). The degree of both acute paratysis and residual paralysis
is likely to be proportional 10 the degree of immunity (Mueller ct al., 2005) Spinal
polio is rarely fatal (Silverstein ct al., 200(), but bulbar polio often causcs death ¢f
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respiratory support is nol provided (lloyt ct al., 2005), with support, its mortality rate

ranges {rom 25 to 75%, depending on the age of the patient (Necumann, 2004; Atkinson
et al., 2007).

2.2  SECONDARY COMPLICATIONS OF POLIO

Muscle parcsis and paralysis associated with polio can resuft in skelctal deformities,
joint stiflness. contractures, limb-length discrepancy and movemicnt disability.
Ostecoporosis and increased likelihood of bone fractures may occur, Extended use of
braces or wheelchairs may cause compression ncuropathy, as well as a loss of proper
function of the lower limb veins (vasoparcsis) due to pooling of blood in the paralyscd
extremitics (lloyt ct al., 2005). Complications frony prolonged immobilily' involving
the lungs, kidneys and heart include pulmonary oedema, aspiration pncumonia, urinary
tract infections, kidney stones, paralytic ileus, myocarditis aod cor pulmonale (Hoyt ct
al., 2005). Some years afier acute polio infection, about 25 to 80% of polio survivors
may cxperience Post Polio Syndrome after ncurological and functional stability
(Halstcad and Gawnc, 1993; King, 2008). In Western countries where the large
cpidemics dalc back to the 1940s and [950s, many polio survivors are now

experiencing progressive complaints related to Post Polio Sy ndromc (Koopman et al,
2010).

2.2.1. Post Polio Syndrome

Historically, polio has been divided into three fairly distinct stages: acule illness,
petiod of recovery, and stable disability. By the mid-1980s, howcever, clinicians and
rcscarchers began to realize there was a distinct fouith stage characterized by the onset
of new symploms related to the original polio altack. This stage has been described by
various terms, including the late effects of polio, post-polio sequelae, post-polio
progressive muscular atrophy, post-polio uscle dysfunction, and, commonly. post-
polio syndrome (l{alstead, 2004). The development of post-polio syndrome questions
thc concept of polio as a stalic discasc. It poses a challenge not only to health
profession, but also to policy makers tasked with providing the nccessary health care
mcasurcs and appropriate resources (Bouzs ct al, 2005). The cvaluation of post-polio
individuals with new health problems presents a challenge because of the general
naturc of mony of the symptoms and the absence of special diagnostic tests. Thts
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challenge is further complicated by the continuing uncertainty of the underlying causc
and the lack of any medication or treatment that might result in a cure (Halstcad,
2004). The reported incidence is between 25% and 80% and it occurs thirty to forty
years aofier the acute polio infection (Halstcad and Gawne, 1993; King, 2008). Iis
origins arc multi-factorial and can be associaled with under-cxettion, over-exertion,
inactivity duc to inter-cumrent illness or injury, hypo-oxygenation, sleep apnea,
deconditioning, and the failure of sprouted, compensatory large motor units (Owen,
1991; Birk, 2003; Lin and Lim, 2005). New weakness, unaccustomed fatigue (both
generalized and muscular), poor endurance, pain, reduced mobility, increased
breathing dilliculty. intolerance to cold, and steep disturbance in various degrees and
expressions make up the syndrome (Owen, 1991; Halsicad, 2004; Koopman ct al,
2010). Pain from joint degencration and increasing skeletal deformities such as

scoliosis are also common (Atkinson, 2007).

2.2.1.1. Diagnosis of Post Polio Syndrome (PPS)

Post-polio syndrome is a diagnosis of exclusion that is based on a thorough history and
physical cxamination (Halstcad, 2004). It may be diagnosed in a patient if the
following arc found (Ncumann, 2004; King. 2008):

1) Evidence o prior patalytic polio: via EMG, an appropriale history, or characteristic
residual atrophy.

i) Period of apparent stability before any new symptoms. New symploms may ofien
be secn aficr an illness or injuty.

iii) Exclusion of other conditions (especially motor ncuron discases and ovcruse

syndromes).

2.2.1.2. Clinical Symptems of Pest-polio Syndreme (PPS)

A statistical summary of the clinical characteristics of several series of PPS paticnts is
as [oilows (King, 2008):

[). Futigue, Pain, and Weakness: Fatigue (89%); pain in muscle or joint (86%); new
weakness (83%) in previously symptomalic (69%) or asymptomatic (50%) muscles are
almost always present. Afier the thied decade, all healthy individuals lose both
numbers of motor units and a degree of muscle strength as a part of the normal aging

process, This will also occur for PPS patients, but they have a greater loss of both
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strength and motor units (Grimby ct al, 1989), and the clinical conscquences may be
greater than in healthy humans because more muscle fibers are denervated within one
cnlarged motor unit (Stalberg and Gnmby, 1995, Bartels and Omura, 2005). The
noimal ageing process probably contributes 10 the loss of muscle strength, but does not
explain all of the deterioration. In previously polio-affected muscles, Type | libers
dominate, and there is decreased capillary density and reduced oxidative capacity’
(Borg and Henriksson, 1991 Grimby et al., 1989, Atkinson, 2007).

2). New Atrophy: About 28% bave new atrophy. This equates to Post Polio Muscular
Atrophy (PPMA).

3). Activitics of daily living difticulties: Aboul 78% of PPS patients have functional
loss. Walking (64%); Climbing Stairs (61%); Dressing (17%) (King, 2008).
Addilional presenting problems include:

1. Pulmonary dysfunction:

Adults normally expericnce a slow decline in breathing capacity, but for polio
survivors, the deeline occurs twice as fast (1.8% versus 1% per year) (Bach and Alba,
2001), Paticnts with PPS may suffer (rom weakness of Lhe respiratory muscles which
may occasionally cause sympioms of dyspnoca on excition and cven at rest, poor
clearance of respiratory sccretions which increase the risk of pne¢umonia, and
clevations in the resting arterial carbon (1V) oxide (CO3) level (King 2008). Noctumal
hypoxcmia and hypercarbia may lead to worsening of dayiime finction of the
respiratory muscles (King, 2008).

2. Sleep Disordess:

Patients with I'PS have a high incidence of sleep disturbances with poor sleep quality
and (requent awakenings which may be due to several factors such as noctumal
hypoxemia and hypercarbia (Halstead and Gawne, 1993; Harrison and Stuiltbergen,
2001; King, 2008).

3. Dysphiagia:

Many PPS patients report difficulty with cating or swallowing, though this occurs
more commonly in those with bulbar polio (Halstead and Gawne, 1993: King, 2008),

4. Cold intolcrance:

Limbs may be cold and cold exposure produces weakness. This is thought to be due 10
intcrmediolateral colunin involvement resulting in vasoparesis, venous pooling, and

excessive heat loss. 29% of PPS patients have this complaint {King. 2008).
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5. Degencrative arthrilis:

A joint that is biomechanically disadvantaged may develop degencrative orthritis
(King, 2008).
é. Social and psychological problems:

Long tetm disability and denial may result in social and psychological problems
(Halstead and Gawne, 1993; Bienik and Kennedy, 2002; King, 2008).

2.2.1.3. Manngcmcent of post-polio syndrome

Mcasures 10 prevent or cute Post-Polio syndrome heve not been found. However,
studies indicate that standard hcalthy lifestyle practices, namely: a hecalthy dictary
consumption, regular, well-controlled ecxercise regimen, and rcgular medical
cxamination arc beneficial to the health of polio survivors with PPS
(HcaltiiNcwsT:lash, 2002).

2.3,  AGING AND ITS HEALTH IMPLICATIONS ON POLIO SURVIVORS
Aging with o permanent disability is a challenge for polio survivors (Harrison and
Swifbergen, 2006) and Campbell (1998) opined that nowhere are the chanpging
dcmographics of disability more cvident than for persons aging with the long-term
cfTects of polio. The health needs of polio survivors increase as they age because they
oficn have other disabilities due 10 natural aging and lifestyle (Baricls and Omura.
2005). While genetics, environment and behaviour contribute to significant variations
in individuol paticrns of aging (Field and Jette, 2007); in polio, the patho-physiology of
aging is consistent with ncuronal loss ond dcnetvation lying at the heatt of the
developing disorder (Bartels and Omura, 2003). Aging nnd lifcstyle-related health
challenges creatc a problem of premature or accclerated aging for polio survivors
(Ringarct and Wattcrs, 2005) and as itis applicable 10 other persons who have acquired
a disability carly in life, age-rclated illnesses occur nt younger ages for them because
they often have reduced resceve capacity in one or more organ systems (Kailcs, 2008).
Thus, as persons with disabilily begin 1o reach age 50, many show the kind of
functional changes thot would not be expected until age 70-75 in people without
disabilities (Kailcs, 2008).
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The interaction between the natural aging process and disability creates a demanding
physical cnvironment for polio survivors as they age, and tasks that could be
accomplished in younger adulthood become major barrices in middle and later
adulthood (Rimmer, 2005). Participation in regular physical activity however, has been
found to clicit a number of favourable responses that contsibute to healthy aging, and
also reduce a number of finctional declines associated with aging (ACSM, 1998;
Booth ct al, 2000, WHO, 2014 factsheet). Ficld and Jette (2007) opined that public
health and clinical intcrventions can help prevent the onsct of illness or injury and
associated physical or mental impairments, as well as minimize the development of
atypical or premature aging among young adults with disabilities. Although no amount
of physical activity can stop the aging process. a moderate amount of regular excrcise
can minimizc the physiological c[fects of an othenwise scdentary lifestyle and increase
active life expectancy by limiting the development and progression of chionic disease
and disabling conditions (Chodzko-Zajko ct al., 2009).

24. PHYSICAL INACTIVITY AND ITS SEALTH IMPLICATIONS ON
POLIO SCRVIVORS

The combination of the health 1isks nssociated with physical inactivity and obesity
presents 8 scrious hcalth concern among people with disabilitics (Rimmer and
Rowland, 2008). \Warms (2006) noted that pcople with disabilities report more
inactivity than does the gencral population and participation in regular moderate and
vigorous physical aclivity i1s also lower among them (Hcath and Fentem, 1997,
Rimmer ct al, 2001; Rimmer and Rowland, 2008). Globally, pcople with disabilitics
arc not mecting the basic recommendations for physical activity (Boslaugh and
Andressen, 2006). This 1s particularly impostant because physical activity is beneficial
for people with or without disability and it has been shown o improve quahity of life
and reducc functional impairment and sccondary health conditions among people with
disabilitics (Hogan ct al, 2000; Waldrop and Stem, 2000; Tudor-Locke and Myers,
2001). Polio survivois in particular are less able to lcad an active lifestyle and are
therefore more pronc (o ceitain types of comorbadity (Polio Australia, 2012). A higher
level of comorbidity has been shown to be associated with a lower level of physical
functioning and a faster decline in physical functioning in polio survivors. Compared

with the non-polio-alfccted population, polio survivors have more diseasc of the heart
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and blood vessels, such as hcart attacks, hypertension and cardiac arrhytimias (Polio
Australia, 2012).

Physical inactivity caaks fourth on the World Health Organization's list of causes of
decath (WHO, 2014 Factsheet). While quantitative estimaltes indicate that sedentary
living is responsible for about one-third of dcaths duc to coronary heart disease, colon
cancer, and Type 2 diabetes (threc diseases for which physical inactivity is an
cstablished primaty causal factor) (Booth et al, 2000), paiticipation in a rcgular
excrcise programme has been reported 10 clicit a number of favourable responses that
contributc 10 healthy aging and wcll being (ACSM, 1998: Booth ct al, 2000). Effors to
promoic physical activity among older adults with cxisting mobility disability could

help prevent a large burden of secondary illness (Rosenberg ct al, 2011).

2.5. SECONDARY HEALTI CONDITIONS AND COMORBIDITIES AMONG
POLIO SURVYIVORS
Despite the cnormous reduction in the number of acute polio cases globally (Howard,
2005), polio is still a relevant problem chicfly because of the sccondary health
conditions and comorbiditics which its suivivors arc readily susceptible to. Secondary
conditions usually, arc hcalth concerns that arc not a direct result of o pnmary
disability or health condition. but arc acquired al a Jater time duc to lifestyle changes
associated with the primary disability or health condition (c.g., weight gain, pressusre
sorcs, pain, fatiguc, depression, etc.). Co-morbidities on the other hand, arc health
conditions that dcvelop independently of a primary hcalth condition (Ficld and Jetic,
2007). Peoplc with disabilitics gencrally, arc rcpotted to have 3 to 4 times the number
of sccondary health problems, compared 1o their agc-matched peers without disabilitles
(Ringaret and Watters, 2005). This is attiibuled 1o their reduced mobility, their
potentially narrower margin of hcalth, and the barriers they face in maintalning their
health (Rimmer, 200S; Terstecg, 2011). [naccessible exercisc equipntent and other
disability-related baiiers discourage persons with physical disabilitics (rony engaging
in hcalth-promoting behaviours (Rimmer, 2005, Smeltzer, 2013), thercby,

susceptibility 1o secondaty health conditions is high among them (Kinne ct al, 2004).
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[n an ‘Aging with Disability’ study, polio survivors reporied a total of 9 secondary
hcalth conditions (hypettension, scoliosis, high cholesterol, obesity, dcpressfon.
respirntory disorders, heant discase, ostcoporosis ond diabetes). approximately 50 years
afler the acute onsct of polio (Compdbell, 1998). Studies have rcporied a high
prcvalence of cardiovascular, pulmonary, endoctine and metabolic discases and
discascs of the locomotive apparatus among polio survivors [{Gawne ct al (2003):
Niclsen ot al (2004); Mohommad ct al (2009); Kang and Lin (2011)}- A range of
depressive symptoms have also been identified among them (Bicnik and Kennedy,
2002). llawison and Stuiffbergen (2001) noted fatigue, sleep problems, temperature
sensitivity and chronic pain as the rnost commonly reporied sccondary health
conditions of polio survivors, whereas, in the study of Field and Jette ( 2007),
conditions noted to occur at frequencies greater than 50% were hypertension.
depression, scoliosis, and related back conditions. Secondary conditions and

comorbiditics are well above the nstionel roate in persons living with the effects of
polio (Ilarrison and Stuiffbergen, 2001).

2.5.1 lypertension among polia survivors

Kang and Lin (2011) in their study rcported o sigmificantly higher prevalence of
hypertension among patients with patalytic poliomyelitis. Hypertension is an
increasingly important medical and public health issue. Undiagnosed, untieated. and
uncontrolled hypeneasion clearly places a substantial strain on the health care delivery
sysiem (Chobanian, 2003). The World Health Organizntion reports that sub-optimal
blood pressure (>115 mmtlg SBP) is responsible for 62% of ccrebrovascular discase
and 49% of tschcmic llcart Discase (IHD), with little variation by scx. In addion,
sub-optimal blood pressure i1s the number one atiributable risk factor for death
throughout the world. lligh blood pressure, tobacco use, high blood glucose, phvsical
inactivity, and obesity (in that order) cxploin 38% of total global deaths (\WHO, 2009).
The relationship between blood pressure and risk of cadiovascular disease cvents is;
continuous, consistent, and independent of other risk (actors (Chobanian, 2003},
Lifestyle modifications arc advocated for the prevention, treamment, and control of
hypertension, with cXercise being on integral componcnt (Hagberg ct al, 2000,

Pescatello ct al, 2004). Ixercise progrmmmes that pnnarily involve endurance
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activitics prevent the development of hypertension and lower blood pressure in adults
with notmal blood pressure and those with hypertension (Pescatello et al, 2004),
2.5.1.1. Classilication of hypertension

Varjous medical socicties and orpanszations have attempted to categorize hypertension
basecd on the systolic and diastolic blood pressuie values. The Joint National

Comnmittee on Prevention, Detection, Evaluation, and Treatment of High Blood

Picssure classified blood pressure values as follows:

BLOOD PRESSURE SYSTOLIC BP DIASTOLIC BP
CLASSIFICATION (mmHg) (mmllg)

Nonmal <120 and <80
Pre-hypertension 120-139 or 80-89
StagelHyperiension 140-159 or 90-99

Stage2 Hypertension >160 or 2100

(Chobantan, 2003).

The British Hypertension Society Classification blood pressure values (BHS-1V)

include:
CLASSIFICATION SYSTOLIC BP DIASTOLIC BP
(mmHg) (mmHg)
Hﬁot_c_n_sio'n Vo <90 <60
Optimal BP 90-119 60-79
Normal BP 120-129 80-84
High-nonnal BP 130-139 85-89
Grade ] hypertension (mild) 140-159 90-99
Giade 2 hypertension {moderate) 160-179 100-109
Grude 3 hypertension (severe) >f=180 >/=110
Isolated systolic hypeitension 140=159 <90
(Grade 1)
Isolated systolic hypertension >/=160 <90

(Giade 2)
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This classification equates that of the European Socicty of Hyperiension (ESH) and of
the World Health Organization (WIHHO).

2.5.2, Obesity and ovenwveight among polio survivors

Obesity is becoming a scrious problem in physically-challenged individuals (Liou et
al, 2005, Rimmer ct al., 2010). Pcople with disabiiitics have gencrally reporicd more
problems with weight control (Rimmer, 1999; Nosck, 2000; Putnam ct al, 2003;
Rimmer ct al, 201 t). Weil ct al (2002) and Rimmer ct al (2007) found that peoplc with
physical disabilitics have a higher prcvalcnce of obesity than the genetal population.
Epidemiologic studies have shown that people with physical disabilities have a 1.2- 10
3.9-fold increasc in obesity prevalence (Liou ct al., 2005). The mechanisms by which
obesity occurs in pcople with physical disabilitics is not clcar, but patho-physiological
changes of body composition and encrgy metabolism, physical inactivity, and muscle
atrophy all favour the development of obesity (Liou ct al., 2005). Chang ¢t al (2011)in
their study reported a higher prevalence of obesity and a significant increasc in ol
and rcgional (a1 mass among polio survivors, while Tersteeg ct al (20)1) attnbuted
cxcess weight and physical wnactivity to a lower level of functioning in polio survivors.
Some studics reported children and adults with mobility limitations and intellectual or
Icaming disabilitics to be at greatest risk for obesity (Bandini ct al. 2005; Elis ct al,
2006 and Chen ct al, 2010).

The World Health Organization report rated ovenweight and obesity as the fifih lcading
cause of global mortality (WHO Factsheet, 2013) and obesity is considcied a ce-
morbidity of some of the most prevalent discases of modem socicty (Flegal ct al, 2007;
Guh ct al, 2009; Babalola, 2011). Thc number of co-morbiditics displayed by an
individual is said to risc with increasing body weight (Must, 1999; llirsch, 2001), thus,
obesc pcople have a higher prevalence of diseases such as hypetiension, osteoanthntis,
and gallbladder diseasc (Flegal et al, 2007). Although obesity aftccts individuals of all
ages, gender, and racial/cthnic groups, people with disabilitics appear 10 be at the
highest end of the risk curve (Liou ct al., 2005; Rimmer ct al,, 2010), The
consequences of obesily may cause greater hanm to people with disabilities because of
a lower threshold of health associated with various sccondary conditions and the
difTiculty in accessing hcalth promotion progtammes in their home or community
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(Liou ct al., 2005, Ruamcr ct al., 2010). According to Booth ¢t al (2000), onc of the
best public health opproaches would be to conccatiatc on mcasurcs that prevent
obesity. Whilc obesity and altered body composition are highly rclated to an increase
in the prevalence of metabolic syndrome and cardiovascular discases (Grundy, 2002;
Flegal ct al, 2007; Guh ct al, 2009), weight loss of as littlc as 10 Ibs (4.5 kg) reduces
blood pressurc and/or prevents hyperiension in a large proportion of overweight

persons ( Report of The Trals of Hypertension Prevention Collaborative Rescarch
Group. 1997; He ct al, 2000).

2.5.2.1. Classilication of obcsity

Obesity can be classificd in scveral ways. These include the body mass index (BMI)
intervals and related aggregate risk of mortality, the anatomic phenotypes, or by using
the ctiologic criteria (Aronne, 2002). Ovenwcight and obesity are defined as a BMI
greater than or cqual 1o 25 and 30 kg.fm2 respectively (WHO Factsbeet, 2013). In terms
of body fat percentage, most rescarchers have uscd >25% in men, and >30% in

women, as cut-points 10 definc obesity (Okorodudu ctal, 2010).

The World Health Organization BM1 classification is as follows:

BMI CLASSIFICATION
<185 Dndcnvcighl
18.5-24.9 Normal weight
25.0-29.9 Ovenweight
30.0-34.9 Class [ obesity (modcratce risk)
35.0-39.9 Class I obesity (high tisk)
240.0 Class 1Il obesity (very high
risk)

The most common anatomical characterization of obesity refers 1o a prevalently
visceral or a prevalently subcutaacous dcposition of fat. The iatio of waist
circumfcrence to hip circumference (WHR) has scrved the purpose of defining the
degree of central (i.c. visceral) versus peripheral (i.e. subcutancous) obesity, In the
United States, a waist circumfcrence of >102cm in men and >88cm in women

(Janssen ct al, 2002), or the waist-hip ratio of >0.9 for men and >0,85 for women, ore
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used to definc central obesity (Yasuf et al, 2004). In the Europcan Union, waist
ciccumference of 2 94 cm in men and 2 80 cm in non-pregnant women are used as cut
offs for central obesity (Tsigosa ¢t al, 2008). A lower cut off of 90 cm has been
rccommended for South Asian and Chinese men, while a cut off of 85 em has been
rccommended for Japanese men (Tsigosa ct al, 2008). From an ctiologic standpoint,

obesity can be fundamentally classified as primaty or secondary obesity.

2.5.3. Depression among polio survivors

Depression is a feeling of dejection. lack of hope, and absence of cheerfulness. It is a
common symplom of failurc o copc with mental stress and a significant feature of
chronic pain (Ycomanns, 2000). A diverse range of social. cuhural. environmental.
cducational, biological and psychological factors can impact on an individual's mcntal
hcalth (Kitchener and Jorm, 2002). In tum, individuals can develop symptoms and
behaviours that are cither distressing to themsclves or others, which can interfere with
their social functioning and capacity o ncgotiate daily life (Hatrison and Stuiffbergen,
2006). Some theorics aboul the causes of depression suggest that pecople who become
depressed have had too many negative life ex periences (like setious illness or the loss

of a job) or too few positive, pleasurable expetiences (like rewarding relationships with
othcrs) (Thompson, 2002).

Dcpression and anxicly arc common among polio survivors, especially among
individuals with new limitations (Parsons, 1989; Kemp ct al, 1997, Bicnik and
Kennedy, 2002; Harrison and Stuiftbergen, 2006). Anccdotal reports and casc historics
describe powerful and traumatic carly polio cxpericnces of many survivors, which may
impact psychological well-being (Kalpakjian and Roller. 2004). The onset of new
disability (rom their disease places them at risk, and close individual follow-up is
nceded for those who are distraught over new symptoms or the loss of independence
and function (Bartels and Omwura, 2005), Depression itself is a disabling condition and
in conjunction with a physical disability, can causc excessive health, functional and
family problems (Thompson, 2002). Contraty to popular belicl though. depression is
not a "natural” conscquence of disnbility or age. Kemp ctal. (1997) found that among
persons aging with polio, depression scores wete higher only if individuals had 1nore

post-polio changes and/or had poor family cohesion. Banels nnd Omuta (2005) found
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the incidence of depression among polio survivors to range from 16% 10 23% in
several studies. using several different indices to study depression. Necuropsy'chologic
evaluation of patients with Post Polio Syndrome indicates that there are some subtle
changes 1n the cognitive and psychologic [unction after polio and that there may be
some contributions from the symptoms of pain and fatiguc and the physiology of the
infection with the poliovirus (Bartels and Omura, 2005). Depression responds to some

lifestyle therapies, such as exercise, and (0 an array of medications appropriate for

prescription by the primary care physician (Aronne, 2002).

2.5.3.1. Measurcment of depression

Many tools are available for measuring depression or depressive symptoms. Examples
include:

}. Centre for Epidemiological Studies Depression Scale-10 Item Version (CES-D10):
A 10-itcm screcning questionnaire for depressive sympioms. It measures severily of
depression but does not diagnose it. 1t is a shortencd version of 20-item CES-D
(Andersen et al, 1994).

2. Beck Depression Inventory (BDI): A 21-itcmn scale which measures presence and
severity of depression in psychiatric and normal populations (Beck et al., 1996).

3. Patient Health Qucstionnaite-9 (PHQ-9): A diagnostic measurc of the presence and
severity of depression.

4. Brief Symptom [nventory: Mcasures levels of psychopathology. A shoitencd
version of the Sytnptom Checklist-90 (SCL-90-R) (Boulet and Boss, 1991).

S. Medical Quicomes Study 36-item Short form llcalthy Survey (SF-36) Mental
Health Index Subscale: Mcasures general mental hcalth (psychological distress and
well-being) (Ware and Sherboume, 1992).

6. General Health Questionnaire (G11Q-28): Mcasures symploms of anxicty and
depression (Goldberg and Williams, 1988).

7. Memal Health Inventory (MHI): Measuses psychological distress (Veit and Ware,
1983).

8. Self-control Questionnaire (SCQ): A40-item scale which assesses belicfs about sclf-

control and cognitions related to depression (Fuchs and Rchm, 1977), cic.

36



2.5.3.1.1. Beck depression inventory

The Beck Depression Inventory has been utilized in many studies and has been found
to be a reliable screening approach that can be tepeated at regular intcrvals
(Ycomanns, 2000). It is a 21-itcm sell report questionnaire. Subjects rate symploms of
depression expericnced during the past two wecks on a 4-point scale {from 0 to 3.
Scores are summated, ranging from 0 10 63. A total score of 0 1o 10 is regarded as
normal, 1] to 16 as mtld depression, 17 to 20 indicates borderline depression, 21 to 30
indicates moderate depression. 31 to 40 indicates severc depression, and a score of

over 40 indicatcs extreme depression (Beck ct al., 1961).

2.6. PREVENTIVE CARE AND UHEALTH PROMOTION FOR POLIO
SURVIVORS

Until lately, people with disabilities or chronic hecalth conditions were not considered
suilable candidatcs for health promotion efforts because the emphasis in public health
was to prevent disability, discase, or infirmity. However, the focus of public health is
shifting from disability prevention to promotion of health (Rimmer, 1999: Symposium
Proccedings of the Baylor College of Medicine. 2003). Devcloping innovattve
sttategics that promote health among people with disabilities has now emerged as an
important public health priority (Rimmer and Braddock, 2002). Emphasizing hcalth

promotion and discasc prevention has the potential of helping individuals and

communitics live healthier and put less sttain on the health care system (National

Primacy Health Care Conference Steering Commtttee, 2004).

People with disabilitics report fewer healthy days than the general population and
lower rates of hcalth-promoting behaviours (Rimmer, 2005; Smcltzer, 2013). Thus.
onc of tlic major priotities in health promotion for people with disabilities is o prevent
sccondaty heaith conditions (Rimmer, 1999; Tcrstecg ct al., 2011). Health promotion
programmes for this populotion may help prevent or ameliorate seeondary health
conditions or co-morbiditics and help improve their overall quality of life (Rimmer.
1999; StuifTbergen, 2005). Hassounch-Phillips (2002) submitted that the bulk of efforts
in prcventive health care have been targetcd at persons without disabilities, and
persons wilh disabilitics have not received the preventive health eare they need.

Promoting physically active lifcstylcs to enhance mobility (even among thosc with
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disability) as a preventive and control strategy s imperative (Rosenberg ct al. 2011)-
Since people with disabilitics, and particularly polio survivors, risk secondary
disabling conditions, health promotion is especially important for them, and factors

that impede thcir ability to live a healithy life merit particular attcntion (Becker and
Stuifbergen, 2004).

2.0.1. Excrcisc and hcalth promotion

A wealth of scientific rescarches supports the value of excrcise for health promotion
nmong populations with or without disabilities (O’ Toole, 2002; Birk, 2003). Exercise
may be viewcd as a prudent and viable alternative or adjunct to drugs in solving ccrtain
hcalth problems (Lemanski, 2004). Cempbell (1998) identtficd cxercise as part of the
protective influences that may buffer the impact of aging on the heaith and well-being
of polio survivors. Regular excrcise has consistenily been shown 1o lower
cardiovascular risk factors, 1educe body- weight, increase high density lipids (HDL),
lower triglycerides, lower blood pressure, and in those with diabeles or metabolic
syndrome, lower blood sugar (O'Toolc, 2004). Multiple long-term prospective clinical
studies as well as observational cohort studies have shown that acrobic exercise in
particvlar, prolects against heart disease and cardiac death (Lemanski, 2004, O’ Toole,
2004). Even a moderate acrobic exercise has been associated with a significantly lower

mortality 1ate than inaclivily (Lemanski, 2004).

Besides the cardio-protective benefits of exercise, exercise also directly’ or indirectly
helps cognitive performance (Dregan and Gulliford, 2013). Bluinmenthal (1999) noted
that cxercise has benclicial cflects in specific arcas of cognitive funclion that are
rooted in the frontal and pre-frontal regions of the braan and can be used as a singular
treatment for some anxicly disorders and for people suffering from body image
problems. Depression and anxiety are the two most studied mental health conditions in
which exercise science may play a role, and these two mental disorders are frcquently
amcnable to cxercise (Blumcnthal et al., 2007; Carck ct al. 2011). Cardtovascular
training in particular provides an eflcctive conditioning progruamme for the
management of both depression and anxicty, and Babyak et al. (2000) opined that

cxcrcisc is as cflcctive as medications used to control depression and anxicty in a good

number of cases. Clinical cvidence indicates that many polio survivors can cnhance
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thcir optimal health, cardio-respiratory fitness, range of motion, efliciency of
movement and their capacity for activily by embarking on an individualized, well-

controlled, regular, sub-maximal exercise regimen (PostPolio Health, 2003; Birk and
NieshofY, 2003).

2.7. PHYSICAL FITNESS:

Physical fitness relates 1o the ability to perform physical activity. It is a phystologic
state of well-being that allows an individual to mcct the demands of daily living
(hcalth-related physical fitness) or that provides the basis for sport pcrlormance

(performoncc-rclated physical fitness), or both. (\Warburton ct al, 2006).

2.7.1. Componenis of physical fitncss

1) Health-celated componcnts of physical fitness: This involves the componcnts of
physical fitness related (0 hcalth status. They include cardiovascular or acrobic fitncss.
musculoskelctal fitness, body composition and metabolism (Seton, 2008).

1) Cardiovascular Fitness: This is also refcried 10 as cardiovascular endurance,
acrobic fitness and cardio-respiratory filness. [t relates (o the ability of the
circulalory, 1espiratory, and muscular systems 1o supply oxygen durtng sustaincd

physical acuvity (\Varbuiton ct al, 2006; Lee ct al, 2010). [t is usually expresscd in

melabolic cquivalents (METs) or maximal oxygen uplake (VO; max), which are

measured by exercise tests (Lee ct al, 2010). VOzma, lest in the laboratory selting is

considered to be the best measure of cardio-respiratory fitness (Seton, 2008).

Cardio-respiratory fitness is a strong and independent predictor of all-cause and
cardiovascular discase mortatily, however, its importance is often overlooked from a
clinical perspective compared with other risk faclors such as hypertension, diabeles,
smoking, or obesity ( Chasc et al, 2009; Kodama ctal, 2009; Lee el al, 2010). Several
biological mechanisms suggcest that cardio-respiratory fitness improves insulin
sensitivity, blood lipid profile, body composition, inflammation. and blood pressure,
Thus, Lce ct ol (2010) advised thatl cardio-respiraloty filness of paticnis should be
improved upon through regular physical activity.

1)) Musculoskcleral fitness: This includes muscular sitength, muscular endurance,

powcr and  flexibility.
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a) Strength: This is a health-related component of physical fitness that relates to the
ability of the muscle to exert force. For accurale assessment, it is necessary 10 test each
major muscle group of the body. Laboratory and field tesis are similar and involve the
assessment of one repclition maximum (the maximum amount of resistance one can
overcome al once). One Repetitive Maxinium tesls are typically conducted on
resistance machines. Strengih can also be assessed using dynamomelers. Strength can

be mecasured 1somelrically (static contractions) or isotonically (dynamic coniractions)
(Seton, 2008).

b) Muscular Endurance: This is 2 componcent of physical fitness that relates to the
muscle’s ability to continue to work without fatigue. For accurate assessment of
muscular endurance, it is nccessaty to test cach major muscle group of the body.
Labomtory and ficld tests of muscular ecndurance arc similar and are bascd on the
number of repelitions that can be performed by the specific muscle group being tested
{cxample: repetitions of push-ups or abdominal curls). Muscular enduance can also be
mcasurcd isomctrically (static contractlions) or isotonically (dynamic contractions)
(Scton, 2008).

¢) Flexibility: "This is the health-relatcd component of physical litness that rclates to
thc range of motion available a a joint. Flexibility is specific to cach jointof the body:,
thus there is no general mcasurement of flexibility. Flextbility is typically measused in
the laboratory using mcasurcment devices such as a goniomelter, flexomcter, and in the
ficld, with tests which include thesit- and- reach and the zipper (Scton, 2008).

i) Body Compaosition: This is a health-rclated component of physical fitness that
relates to the relative amounts of musclc, fat, bone and other vital parts of the body
(Seton, 2008). I is an assessment of the ratio of fat in the body to the overall Icvels of
Ican body mass. When the body fat mass ratio 1s high. an individual is considered over-
weight, or obesc. This high fat contcni ratio is a sign of a higher propensity o develop
coronary hecart discase, diabetes. joint and back pains, asthritis. and higher risk of

tendon-muscular accidents and injurics due o tnactivity (Warburton ct al, 2006; Guh ct
al. 2009)

The health- related physical skills cach contributes 10a healthy quality of life. Optimal
fitness is rcflected in a person's ability 0 cope wcll with daily life, as actively fit

individuals will develop a rcsistance to hypo-kinctic discases such as obesity, hecan
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failure and diabctes, which are physical conditlions associated with inactivily and
scdentary lifestyles (Payne and Hann, 1998; Booth et al, 2000).

2) Performance or Skill-related Physical Filness: Skill-relatcd physical filness
consists of those components of physical fitness that have arelationship with enhanced

perfonnance in sports and motor skills. They include: coordination, speed, power,

agility, balance and reaction time (Seton, 2008).

2.7.2. Asscssment of body composition

Given that an excess of body fat is the defining variable of obesity, a proper diagnosis

of obesity would require the asscssment of body fatness (Parigi, 2010). There are many

methods uscd 10 determine the body fal. Hydrostatic weighing, one of thc most

accurate mcthods of body fat calculation, involves weighing a person under water.
Other methods include the skinfold lest, in which a pinch of skin is precisely measured
to determine the thickness of the subeutlaneous fat layer (Jebb and Wells, 2005) and the
bioclcctrical impedance analysis which uses electrical resistance (NICE, 2006). Other
body fat percentage mcasurcment techniques used mainly for rescarch include
conputcd tomography (CT scan), magnctic resonance imaging (MRI), and dual energ)
X-ray absorptiomctry (DEXA). These techmqucs provide very accuratec measurcments,
but their measurements con be diflicult to obiain in the severely obese due to weight

limits of niost equipment and insuilicient diameter of many CT or MR scanners (Jebb
and Wells, 200S).

For practical reasons, the measurement of body weight has been adopted as a valid
proxy for body mass and it is used to calculate the body mass index (BMI), which (s
defined as weight/height? (kg/m?) (Parigi, 2010). Aronnc (2002) opined that the initial
sicp in cvaluation of obesity is calculation of BMI. BMI corrclates signilicaniy with
body fat, morbidily, and mortality and it can be calculoted quickly and easily
Furthcrmore, recommendations for trcatment of obesity are based on BMI. A BMI of
25 kg/m’ is the gencrally accepted threshold for identifying a patictn at higher risk for
obcsity-reloted diseases, most notably type 2diabetes, hy'pertcnsion, and cardiovascular
disease (Lyznieki et al, 2001). BMI is a simple method for estimating body fat mass.
and it is an accurate reflection of body fat percentage in the mojority of the adult

population. It is the most widely used body fat assessment method (Frenste, 2008),
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though, in a recent study, Chang et al (201 1) reported that current 3M[ formula undce-
cstitnates the total body for mass percent of polio survivors, therefore, a population-
specific BMI waos proposed to address the prevalence o fobesity in post-polio sunvivors

(Chang ct al, 2011). No population-specific BMI formula has howcver developed for
the polio population till date.

ln scholarly circles, the preferred obesity mettic is the body fat percentage (BF%) - the
ratio of the total weight of person's fat (o his or her body weight, and body mass index
(BMI) is vicwed merely as a way o approximale BF%. Levels in excess of 30% for
women and 25% for men are generally considered to indicate obesity (Okorodudu et
al, 2010). Accurale measurcment of body (at percentage is however much more
difficult than measurement of BMI. Waist circumference is another impontont mcasuns
of obesity tisk. Waist circumference is measured ot the level of the top of the nght iliac
crest. The measurement is made at normal respiration. A high-risk waist circumfercnce

ts accepted to be 35 inches or greater for women, and 40 inches or greater for men
(Okorodudu et al, 2010).

2.7.3. Assessment of cardio-respiralory filness

Cardio-respiratory’ fitness can be measured directlly from expired gas analysis or
esumated through various maximal or submaximal exercise lests (Lee et al, 2010)
Direcily measured cardio-respitatory {itness is more precise than other methods and it
1s detcrmined by an mdmdual's‘amimum acrobic power (VOrmn) i.c. the maximum
amount of oxygen that can be (ransported 0 and used by the working muscles.
However, owing (o the complexily ol direct asscssment of VOzean and its cost. many
health and fitness prafessionals preler (0 estimate VOjpn Without measunng oxygen

consumption by estimaling the heast rate or exercise time (o cxhaustion in vaiious
exercise tests (Warburton et al, 2006; Lee ct al, 2010)

2.7.3.). Masimal cacrcise (cals 0 nssess cardlo-respicaiory filness

Moximal excicise testing has a role in the assessmant of maximal scrobic capecity or
funcuvnal work capacity. tlowenver, because individusls are frevuently liputed by
candiopulmoniry, musculoskcletal, and i¢uromuscular impaments and cunugis

such_as cxcrtion—dyspnoca. fatigue, weakness, and pain during their activitjes of dajly
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living, naximal excrcise testing is oficn contraindicated or of limited value (Noonan
od Dean. 2000).

2.7.3.2, Sub-maximal exercisc tests 10 assess cardio-respiratory fitness: Sub-
maximal exercise tesis are less difficult and more convenient in terms of ume, effort,
and cost, yet they provide adequate estimates of cardio-respiratory litness (Lee et al,
2010). They can be used b predict VO;max, moke diagnoses and assess funclional
limitations. assess the outcome of interventions such as exercise programmes and
measure the eflects of phannacological agents (Questead and Alquist, 1994; Ward el
al, 1995; Dcan, 1996). The goal of testing is 1o produce a sufficient level of exercise
stess without physiologic or biomechanical sirsin (Noonan and Dean, 2000).
Mecasurements taken before, during (where applicable), and aRRer sub-maximal exercise
tests can Yyield valuable information regarding an individual's exercise i1esponse
(Noonan and Dean, 2000). These values can be compared across subscquent tests.
Companson of the rcsponses to pre-lest and post-lest measurcments is particularly
uselul for assessing the cllect of an intervention such as aa excicise programme. In this
case, a reducltion in sub-maximal exercise responses such as the hcant rate, respiratory
rale, and blood pressure can be consistent with improved aerobic conditiomng,
movemenl economy, or both. Movement economy refets to the efficient use of enerpy

dunng movement (i.c. not excessive VO for a given aclivily or work rale) (Noonan
and Dean, 2000).

The most popular clinical excicise 1ests in order of increasing complexity are star
climbing, 8 6-Minute Walk Test, a shuttle-walk test, detection of exercise- induced
asthma, a cardiac stress test (e.g., Bruce protocol), and a cardiopulmonary exercise test
(ATS. 2002). In the carly 1960s, Dalke developed a simple test (0 evaluate the
funcdonal capacity' by measuing the distance walked dunng a defined period of ume
(ATS, 2002). A i2- minute licld performance test was then developed 10 evaluate the
{evel of cardio-respiratory fitness of healthy individuals and was also adapied (0 asscss
disability in patients with chronic bronchitis. Howevcer, in an attcmpl (0 accommodate
patients with respiratory discaso for whom walking 12 miaules was 100 exhausting. a
6-minutc walk was inuoduced and found 10 be as good as the 12-minute walk {Butland
ctal, 1982). A 1ecent seview of functional walking tests concluded that the 6-minute
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walk test is easy to admunister, better tolerated, and more reflective of activities of

daily living than the other walk tests (Solway et.al, 2001).

2.7.3.2.1. The 6- minute walk test {6 MWT): The 6MWT is a practical simple test
that tequires a 100-11 (30.48m) hallway, but no exercise equipment or advanced
training. It measures the distancc that a potient can quickly walk on a flat, hard surface
in a period of 6 minutes (Molfat, 2008). Thus, it evaluates the global and integrated
responses of all the systems involved during exercise, including the pulmonary and
caidiovascular systems, systcmic circulation, peripheral circulation, blood,
newromuscular units, and muscle metabolism. lt however, does not provide specific
information on the function of each of the different organs and systems invoived in
exercise, or the mcchanism of exercise limitation, as is possible with maximal

cardiopulmonary exercise testing (Moflat, 2008).

Most patients do not achicve maximal exercise capacity during the 6MWT; instead,
they choose their own intensity of exercise and arc allowed to stop and rest duning the
lest, Becausc most activities of daily living are performed at sub-maximal levels of
exertion, the 6MWT has been reported to better reflect the functional exereise level for
daily physical activitics (ATS, 2002). Gylfadottic (2006) reported that the 6MWT
distance was uselul in elucidating the 1elationship between impasment and funcuonal

aclivity in survivots of poliomyelitis.

2.8. EXERCISE TRAINING

To improve the health-related components of physical filness in otder to reap the
benefits of exercise, the body must undergo some trmning in the specilic area of
Interest, either to build endurance, or o improve strength. (Davies et al, 2001). When
the body engages in exercise trmining, each of its physiologic systems undergocs
specific adaptations that increase the body's elficiency and capacity. The body's
adaptation to the habitual demands placed on it is specific to the party and sysiems of
the body that are sumulated. Consequently, the physiologie adaptations o exercise
depend on the activilies {type of exetcise) selected (Me Anlle. 2000). A greater than
aotmal stress or loul on the bady 1s required for training adaptation 10 occur (\l¢
Ardle, 2000), The magnitude of these changes dependds largely on the intensity and
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duration of the training sessions, the force or load used in training, and the body's
witial level of fitness (Mc Ardle. 2000). Both strength ond endurance training are
achieved by applying the principle of overload. Overload con be increased through:

increase in intensily, increase in duration and increase in frequency (Davies et al,
2001),

2.8.1. Types of exercise

There are basically 3 types of exercises. These include: acrobic or cardio-pulmonary
trmning cxercises, strength-traning excreises and flexibility exercises (McAiudle,
2000).

2.8.1.1. Acrobic cxercise: The primaiy technique for improving cardiopulmonary’
endurance is acrobic exercise (Dalakas and Hallet, 1998; Birk and Niesholl, 2003).
Acrobic exercise involves using the large muscles in a sustained, rhythnuc effort that
clevates the hecart rate and utilizes oxygen. Examples of acrobic exercise include
walking. jogging. running, cycling, swimming, in-line skating, dancing and cross-

countiy skiing (Locketic and Keyes, 1994; Rimmer, 2005).

2.8.1.1.2. Acrobic/ cardio-respiratory excrcise training for polio survivors

For individuals with physical disabilitics, acrobic exercise zaining will depend on the
muscles that arc available {Lockette and Keyes, 1994). Given the motor loss of the
lower limbs follovving injury therefore, upper extremity exercise is a logical choice for
improving cardiovascular fitness and hecalth (Halstcad, 1998). Thus, for indivaduals
with lower limb paruolysis, acrobic troining can be achieved by pajgticipating in
modificd wheel-chair acrobics: arm or upper body ergometry (i.e.. bicycle pedalling
with the upper extremity (or arm cranking); or wheclchair crgometry (pushing a wheel-

chair on a treadmill or siationary rollers) (Lockette and Keyes, 1994)

Benclits of exercise occur in polio survivors sshen muscular fatigue or joint or muscle
pains ore preventcd. Thus, an ideal aerohic exercise programme should exercise the
muscles lcast afTected by polio in order 10 get maximum cardiovascular benefits, while
avoiding overuse or secondary degenerative effects on the more allected extremitics
(HcalthNewsflash, 2002). The American College of Spoits Medicine recommends an

excrclsc intensity of 40-70% of the muximal heant rate reserve (maxtIR) lor potw
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survivors (including thosc with post-polio syndrome) (l13irk, 2003), and an excreise
ficquency of 3 to § sessions per week. A day of rest belween cxercise periods permits

the body to gradually adapt 1o stresses and strains (Fleicher et al. 2001).

2.8.1.1.3. Differences in cxcrcise response to upper and lower Jimb acrobic
exercisc

There are differences in physiological responses o upper and lower body submaximal
and maximal acrobic cxcreise (Mayo ct al, 2001). Upper-limb exercise induces a
greater cardiovascular siress for a given level of submaximal work than lower-limb
excrcise (Astrand and Rodhal, 1986; Mayo ct al, 200t). Several possible cxplanations
for the greater cardiovascular stress include smaller muscle mass involvement.
decreascd venous return (o the heart, greater ncural stimulation and an increosed static
component imposed dwing upper body excrcise (Boileau ct al, 1984: Eston and
Brodic, 1986: Pivamik ¢t al, 1988; Toner et al, 1990; Miller, 1994). Research has
demonstiated that for a given submaximal power oulpul, arm excrcise produces
increased systolic and diastolic blood pressure, heart rate, total penpheral resistance,
decreascd stroke volume, and cither a stmslor or decreased cardiac output (Asirand and
Rodahl, 1986; Miles ct al., 1989). Stroke volume is usually less during upper-body'
excrcise because of the absence of the skeletal muscle pump augmenting venous return
from the lower limbs, while a greater sympathetic stimulation associated with upper-
body ecxercise accounts for the clevated heart ratic seen. Greater sympatbelic
stimulation also partly accounts for the increased blood pressure and towal penpheral
resistance associaled with upper limb exercise (Mayo ct al. 2001). The practicsi
implication of this is that a lower training workload is usually appropriate 10 induce
physiological responses with upper limb aciobic exercises and regular nionitoring of

untoward reactions is highly essentiol (Miller, 1994).

2.8.1.1.4. ’hysiolugic aduptutions 10 ucrohic cxcrcise

Physiologic adaptations to 1cgular acrobic exercise includet reductian in resting heart
rate and blood pressure; inorphologic changes in skeletal and cardiac muscles resulting
in improved physical work capacity and an enbancement of cardiovascular elliciency
in delivering oxygen and nuirients to the tissues {A\gre, 1999; O' loole, 2002), Lthcis

include: incrcased musculor endumnce, increasedl myocardial vasculanly, reduced
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blood coagulability, reduction in adiposity and increascd lcan body mass, increased
cellular sensitivity to insulin, and favourable changes in blood lipids and cholesterol
(Agre, 1999, O’'Toole, 2002). The psychological changes include: reduction in
muscular tension; improved slecp and possible increased motivation for improving
other health habits such as changes in diet (reduction in saturated fat consumption, for
cxample) and cessation of cigarettc smoking (Agre, 1999; O'Toole, (2002). Unlike
strength-training, muscles adapt to acrobic tratning by increases in thesr oxidative and
meiabolic capacities. which allows better deliveiy and use of oxygen (McArdle. 20009
For many patients with impaiicd muscle performance, aerobic training has a moe
positive impact on improving function than strength training (Lockette and Keycs.
1994).

2.8.1.2. Strcength-troining cxcrcisc; Strengthening or strength-tiaining exercise is a
systematic procedure of a muscle or muscle group lifting. lowering, or controlling
hcavy loads (resistancc) for a relatively low number of repetitions or over a short
period of time (McArdle, 2000). The most common adaptation to heavy resistance
eXercisc is an increase in the maximwn force-producing capacity of muscle, that is, an
increasc in muscle strength, primuiily as the result of ncural aduptations and an

increase in muscle fiber size (McArdie, 2000).

2.8.1.3. Flexibility exercise:
This aims at improving the range of motion at joints, which help 10 prevent

musculoskelctal injurics (Lockelle and Keyes, 1994; McArdle, 2000).

2Y9. HEALTH-RELATED QUALITY OF LIFE

Quality of life is defined by the World Health Orgenization as individuals™ perception
of 1heir position in life, in the context of the cultural and value system in which they
live, and in relation to their goals, expectations, standards and concems (Shaw, 2006).
In its broadest definition, the quality of an individual's lifc 1sinfluenced by factors that
hcalth care does not affect. These include: linancial status, housing, employment, and
social support, Conscquently, many rescarchers favour the morc restrictive terms of
health-related quality of life (HIRQol.), or functional status 1o mean the quality of life

as it is affected by the health status (Curtis ct al, 1996). While funciional status
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connoles a stronger basis in ability to perform the tasks of daily life, HHRQoL connotcs
the subjective expericnce of the impact of health on the quality of one's life (Shaw,
2006). The health-related physical fitness components contribute 1o a healthy quality

of life, since optimal fitness is refllected in a person’s ability to cope well with daily life
(Seton, 2008).

2.9.1 Mcasurcment of hicalth-refuted quality of life (HRQol)

In gencral, ITRQoL mcasures the impact of an individual’s health on his or her ability
1o perform and cnjoy the aclivities of daily life. HRQoL instruments vary from
discasc-specilic measuies of a single symptom to a generic global assessment of many
facets which may include emotional functioning (mood changes and other psychiatric
symptoms), social role functioning (cmployment, home msnagement and social or
family rclationships), activitics of daily living (sclf-carc skills and mobility), and the
ability to cnjoy activities, hobbies and recreation (Curtis ct al, 1996; Shaw, 2006).
Genceric measures are uscful in companng the impact of a wide varictly of discases and
trcatments on HRQoL. but may lack precision in a parlicular condition for which
discasc-specific mecasures arc belter suited. Commonly used gencric instruments
include: The Medical Outcomes Study 36-Item Short Form (SF-36) health survey, The
Quality of Lifc Index (QLI) and The EuroQol Insttument (EQ-50). Other examples
arc: Quality of Well-Being (Q\VB) Scale, Nottingham Health Profile (NHP). Sickness
Impact Profile (SIP), Health Uulities Index (HUI), \VHO Quality of Life Instrument,

ete.

With scvernl hundred available instruments, mainly discase specific, careful
consideration has to be given to the sclection of an appropriate tool. Examples of
discasc specilic mcasures include: Arthritis Impact Mcasurement Scale, Asthma
Quality of Life Questionnaire, The Inllammatory Bowel Discase Questionnaire, The

Quality of Life Index (QLI), with scveral discase-specific versions. clc.

2.9.1.1. The quslily of life index (QLI)
This was developed by Ferrans and Powers to mcasure quality of life in terms of

satisfaction with life (Ferrans and Powers, 1985). Quality of life is defined by Ferrans

as "o person's scensc of well-being that sicms from satisfaction or dissatisfaclion with
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the areas of life that arc important to him/er” (Ferrans, 1990). The QLI measures both
satisfaction and importance of various aspects of life. Importance ratings are used to
weigh the satisfaction responses, so that scores reflect the respondents' satisfaction
with the aspects of life they value. ltems that are rated as morc important have a
grcater impact on scores than those of lesser importance. The instrument consists of
two parts: the first measures satislaction with various aspects of life, while the second
measures importancc of thosc same aspects. Scores are calculated for ovetsll quality of
lifc and in four domains: health and funclioning, psychological/ spiritual. social and

cconomic, and family (Ferrans, and Powers, 1985; Ferrans, 1990; Ferrans and Powers,
1992, Ferrans, 1996). A number of versions of the QLI have been developed for use

with various disorders and the general population.

2.9.1.2 Quality of life-meiasurement for polio survivors:

A Quulity of Lifc Index Version has not been developed for persons with poliomyelitis
(Swiflbergen. 2005), but a panel of experts that included a polio survivor reviewed the
Multiple Sclerosis (MS) Version of QLI (Ferrans and Powers, 1985) and found all
ilems relevant to quality of life in persons with poliomyelitis (Stuiflbergen, 2005),
hence, the choice of the instrumcnt. According to Ferrans and Powers (198S), the
internal consistency reliability for the quality of life (QLI) (lotal scale) across 48
studics had acceptably high Cronbach's alphas, manging Irom G.73 0 0.99. Cronbach'’s
alphas for the four subscalcs have been published in 24 studies, which have provided
suppott for interal consistency of the subscalcs. Cronbach's alphas ranged from 0.70
to 094 for the healih and funclioning subscafe, and from 0.78 10 0.96 for the
psychological/spintual subscale. For the social and economic subscale, Cronbach’s
alphas were acceptably high in 23 studies, ranging from 0.71 10 0.92. For the family
subscalc, Cronbach'’s alphas were acceptably high in 19 studics, ranging from 0.63 to
092, (Ferrans and Powers, 1985).

Levasseur el al (2008) reported that a reduced acuvity level is associated with
decreased quality of life, and in a study, found that the quality of life of polio survivors
was Jowcer than thut of their able-body counterparts mainly in the health and

functioning domain. Adcgoke etal. (2012) reported lower overall quality of lifc as well

as lower quality of life (Qol) in health, productivity, commwnitly participation and
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cmotion domains of Qol. of adolescent polio survivors. QoL has also been found 1o be

ncgatively affecled by age-related changes in function and health (Kailes, 2008).

2.10. JUSTIFICATION FOR TIHIE STUDY

The population of individuals aging with mobility disability is increasing and current
research on excercise to promote health and reduce secondary conditions among them 18
limited (Rosenberg ct al., 2011). Literature is repletc with studics assessing the
outcome of acrobic (raining on vatious systems of the body tn health and discase-
states. However, only a few of these studics involve the polio population. Besides, arm
crgomcetiy. onc of the aliemative modes of acrabic training recommended for people
with lower limb paralysis (Lockette and Keyes, 1994, Rimmer, 2005), has not been
adcquatcly explored among polio survivors, Warpeha (2011) subnutied that asm
crgomelry is the most-underused mode of acrobic training. Though acute polio s no
longer a constant threat to people as in the past, there are thousands of polio survivors
who are at nisk of developing secondary health conditions and late manifestations of
the disease (Farbu, 2010). These secondary hecalth conditions and late scqualac are now
rccognized as serious problems of polio survivors of previous cpidemics. As a resullt,
there is nced 1o continually improve or update current trcatment options for their

optimal management, This was the primary objective of tlis study,

2.10.1. Justilication for nicthadology and instrumcniation

2.10.1.1. Mcihodology: - Use of sub-maximal, arm or upper limb aerobic training.

To maxiniisc the cardiovascular bencfits of aerobic excrcise for polio survivors,
Quinlivan and Thompson (2004) adviscd that the muscles which are lcast affccied by
polio should be employed in the exercise programme, while exercise imensity should
not produce faligue in subjects (Yamell, 1991, llalsicad, 1998). Thus, for individuals
with lower limb paralysis, Lockette and Keyes (1994) recommendced participation in
modified whecl-chair acrabics, bicycle pedalling with the upper extremity, or
wheelchair ergomeuty for aerobic sraining. Upper limb crgometry in patticular has
been shown 1o be an cffective mode of acrobic training for both able-bodicd and
physically-challenged individuals (DiCarlo et al, 1983; LeMura and Von-Duvillard,
2004) and has been previously used for polio survivors (Kriz ct al., 1992) However,

published work on its effectivcness for acrobic conditloning among the polio
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population is still grossly limited. Hence, its choice as the aerobic training modality for

this study.

2.10.1.1.1. Excrcisc parameters: The American College of Sports Medicine
reccommends an exercise intensity of 40-70% of the maximal hcait rate reserve
(maxHR) for polio survivors (including those with post-polio syndrome). and an
exercise frcquency of 3 to 5 sessions per week (Birk,2003). The researcher complicd
with these recommcndations. However, since il is advised that the initial acrobic
excrcisc duration for polio survivors should be within subject’s tolerance level, which
may be as low as 5 minutes or more ({.ockette and Keyes, 1994), participants’ initial
excrcisc duration was within their subjective limits of toletable fatigue. muscle
weakness and pain. They were however encouraged to incrcasc their excrcise duration

per session {0 about 20 to 30 minulcs, as training progressed.

2.10.1.2, Instrumentation:

. Beck Depression Inventoty (BDI): The Beck Depression Inventory has been
cmployed in various rescarches involving polio survivors for screcning for the
presence of depressive symptoms (Freidenberg ct al, 1989; Tate ct al, 1994;
Crcange and Bruno. 1997; Bruno ct al., 1998, Strohschcin, 2003) and its
scoring allows for assessment of progress, which is needed in this study. It has
been validatcd among Nigerian aduits and adolescents (Adewuya et al., 2007).
hence, the choice of the instrument.

2. The 6-Minute Walk Test (6-MVT) (Lipkin, 1986): The 6-M\VT is a sclf-paced
cardio-respiratory (itness test which was used by Bertelsen ct al, (2009) to
asscss the functional capacity of some polio survivors. A recent revicw of
functional wallung tests concluded that the 6-minute walk test is casy to
admunister, betier tolemted, and more reflective of activitics of daily living than
the other walk tests (Solway et.al. 2001), hence the choice of the test as a
cardio-respiratory fitncss measure in this study.

3. The Darimouth COOP Chart System (1989). There is no discase-specific
general health outcome measurce for polio survivors, however, the Darimouth
COQOI’ Chan System comprises 9 chatts which represent a very simple, casily

administered and scored, geneial health screen, which could be used together or

individually to fulfill the nceds of a certain patent-population, llence. the
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choice of the insttument.

Quality of Life Index-Multiple Sclerosis Version (QLI-MS) (Fcrrons and
Powers, 1985): To date, there is no condition-specilic Quality ol Life
instrument for polio survivors, however, a pancl of experts that included a polio
survivor revicwed the Quality of Life Index-Multiple Sclerosis (MS) Version
and found all iteins relevant to quality of life in persons with poliomyelitis
(Stuiffbergen, 2005) , and has been used in some studies involving polio
survivols (Harrison and Stuiflbergen, 2006), conscquently, the choice of the
instrument for this study.

Borg's Rate of Perccived Exertion (RPE) Scale (Borg, 1982): This was used by

Koopman et al. (2010) 10 assess the rate of perceived exertion of some polio

survivors during an aerobic tiaining programme. It has been shown 1o be a

reliable and valid measure of perception of work intensity in both lean and

obese individuals. and in individuals tanging in activity level from sedentary to

very active (Molfat, 2008).
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CHAPTER THREE

MATERIALS AND METHODS
3.1. Participants
Sixty polio survivors (30 participants cach for the experimental and control groups)
were involved in this study. They were sclected from a larger group of 252 polio
sunivors who were carlier found to have sccondary health conditions and co-
morbiditics in a crosssectional survey.
3.1.1. Inclusion crileria:
Polio survivors must:
1. Have lower limb aflectation only,
2. Bc able to communicate in cither English or Yoruba languagc,
3. Have no visual or hearing impairment,
4. Be cither independently ambulant or ambulant with assistive devices,
5. Have no past or present medical history suggestive of upper extremily
cntrapment ncuropathics and able to eflectively use their upper limbs,
6. Agrce not to participate in any other excrcisc programme dusing the ts'elve-
week exercise tmining programme.
3.1.2. Exclusiton criteria
The following calegories of polio survivors were excluded {rom the study:
1. Polio survivors who had persistent, scvere pains and could not participate

cllectively in an exercise training programme.

X)

Polio survivors who had clinical evidence of respiratory insufficiencies
3. Polio susrvivors who had bilatem] hamstring contsactures which limited full
cxtension of their knee joints and whose height could hence not be accurately

ascertaincd for proper body mass index (BM1) colculation.
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3.2. Matceriols

3.2.1. [nstruments

1. Weighing scale: A large scale with platforin (Camry, China) was used lo measurc
participants’ weight (o the nearest Kilogrammec. This afforded participants lhe
possibility of sitlingon the scale. 1t has a range of 0 10 200kpg.

2. Non-clastic tape measure: This was used o measurc participants’ supine lenglh
(proxy for standing height) (Hamzat, 2000; Riznmer ct al, 2010).

3. Linoleum (2.5 by | metre): Pasticipants laid on this, in supine posilion. for the

measurement of their length (proxy for standing height).

4. Marker: This was used to indicate the points lo mcasure on the linolcum (from the

vettex of the head to the sole of the foot of the longer leg of cach patticipant).

5. Sphygmomanomeler: A Sphygmomanometer (Omron MX2 Basic Digital Automaltic
Blood Pressure and heart iate Monitor, Japan) was used to micasurc participants’
diastolic blood pressure, systolic blood pressurc and heart rate.

6. Fat monitor (Omron BF 302, Onwon t{ealthcare, Europe): This was used (o estimate
participants' percent body fat and fat mass.

7. Tilt-table: This was uscd to support participants in standing posture (whenever
necessary), while assessing their percent body fat.

8. Woodcn blocks of various heights: These were uscd 10 compensate for limb-lengih
discrepancy (whcn necessary) for participants who had aflectation of one lower limb,
who could therefore independently assume the siandmp posture wath the unaffecied
limb while assessing their percent body' {at.

9. Polar FT) heart rate monitor: This was used to monitor participants' cxercise heart
rate 10 ensure that they exercised within their target zones during the iraining session.
10. Stopwatch: A stopwaltch (Heuer, tracamate. China) was used to time all proccdures
that required timing in the study.

11. The Dattmouth COOP Chan System (1989) (Appendix E): The instrument was
used to assess patticipants’ general healih status. 1t compriscs nine hcalth charts which
assess-: physical filness, feelings, daily activities, social aclivitics, pain, change in
health, overall health, social support and quality of life. Since the chans could b used
together or scparately according (o the needs of a patient population (Ycomans, 2000),

only 8 out of the 9 charts were used in this study- The chait which assesses physical

fitness was excluded as the acliviies included are not applicable to the polio
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population. Each chart consists of a title and a question pertaining to the participant's
health status over the past 2 to 4 weeks, rated on a 1- 10 S-point ordinal scale, wherc
=Notmal and 5=The most abnormal. High scores of 4 or 5 represent unfavourable

levels of health and a score of | represents no problem. The COOP charts have been
validated with other instruments, including the RAND health measures (Ware ct al,
1980), the Sickness Index Profile (Pollard ct al, 1976; Bergner et al, 1981), and the
Duke-UNC Health Profile (Parkerson ct al, 1981). The results of the COOP wer:

similar to those of these instruments (Nelson et al, 1996) and very similar to the scores
on MOS or SF-36 (Ycomans, 2000). The instrument was translated to tite Yoruba
language, back-translated and its contents were validated before being used in this
study. The Yoruba version was found 10 be significantly and highly correlated with the
original version with the Spearmann correlation coefficient (p) ranging from 0.769 1o
0.956 for the difTercnt charts (p<0.001).
12. Beck Depression [nventory (BDI) (Appendix F): This was used 10 measurc
participants’ depressive symploms. The BDI is a 2 1-item self report questionnaire uscd
1o measurc the scvetity of depression. Participants tated symptoms of depression
experienced during the past 1wo weeks on a 4-point scalc of 0 to 3. Scores wetc
sununated and ranged fioin 0 to 63. A total score of 0 to 10 is regarded as normal, 11
to 16 as niild depression, 17 to 20 indicates borderline depiession, 21 to 30 indicates
modecrate depression, 31 to 40 indicates scvere depression, and a scorc of over 40
‘ndicates extreme depression (Beck ct al., 1961). The BDF has been employed in
rescarches involving polio susvivots 10 screen for the presence of symptoms of
depression (Freidenberg ct al, 1989; Tate et al, 1994; Creange and Bruno, 1997; Bru’no
ot al.. 1998 Sirohschein, 2003). The insuument has been validated among Nigerian
adults and adolescents and found by Adcwuya ct al. (2007) 1o be a valid instrument for
screening for majos depressive disorders among Nigcrisn adults and adolescents. The
‘nstrument was translated to the Yoruba language, back-translated and ils contents
were validated before being used in this study. The Yoruba version was found 10 be
significantly and highly corrcloted with the original version (Spcarmann corrclation
coefYicient (p) = 0.984, p<0.001).
13. The Quoplity of Life [ndex-Multiple Sclerosis (QLI-MS) Version (Ferrans and
Powers, 1985) ( Appendix G): This was used 10 asscss participants’ quality of life, A

Quality of Life Index Version has not been developed for persons with poliomychitis,
55



but a panel of expents that included a polio survivor reviewed the Mulliple Sclerosis
(MS) Version and found all items relevant to quality of life in persons with
poliomyelitis (Stuiffbergen, 2005). The instrument has two paits, each consisting of 35
items wWhich ore distributed into four subscales: Health/functioning, Soclal and
economic. Psychological/spiritual, and Family sub-scales. Part onc mcasures
satisfaction with various domains of life, while part two measures the relative
importance of thc same domains. Each item of the first part of the instrument
cotresponds to the same in the second. Participants rated each ilem on a 6-point scale.
For the first part, the scalc ranges from | (very unsatisfied) to 6 (very satisfied). whilc
it ranges from | (very ummportant) lo 6 (very important) for the second part. This
scoring schemc is based on the belief that people who are highly satisficd with arcas of
life they consider important have a better quality of lifc than those who are unsatisficd
with arcas they consider important. The instrument was translaied 10 Yoruba language,
back-translated and its contents were validated before being used in this study. The
Yotuba version of the instrument was found to be signilicantly and highly corrclated

with the original version, having a Spearmann correlation coc(Ticient (p) ranging from
0.935 10 0.994 (p<0.001) for the different sub-scales.

According 10 Ferrans and Powers (1983), the intermal consistency reliability for the
quality of life (QL1) (total scale) across 48 studics had acceptably high Cronbach's
alphas, ranging from 0.73 10 0.99. Cronbach's alphas for the four subscales havec been
published in 24 studies, which have provided support for internal consistency of the
subscales. Cronbach's alphas ranged from 0.70 o 0.94 for the health and functioning
subscale, and from 0,78 to 0.96 for the psychological/spiritual subscale. For the social

and economic subscale, Cronbach's alphas were acceptably high in 23 studics. ranging

from 0.71 10 0.92. For the family subscale. Cronbach's alphas were acceptably highin

19 studics, ranging from 0.63 to 0.92. (Ferrans and Powers, 1985).

14. Secondary Conditions Questionnaire (Tate, 1996) (Appendix H): This was used 10
assess scconday conditions and co-morbiditics in participants, The questionnaire
comprises a 21-item list of secondary conditions (any phy'sical condition that is the
result of poliomyc¢litis), and co-morbid conditions (diagnoscd discase processes that

coincide with polio). Participants indicated whether they had ever experienced listed
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conditions (yes, no, don't know), if they had been diggnosed with the condition (yes,
no, don’t know), and rated how extensive a problem each condition had been for them

during prior three months using a 4-point scale (ranging from 0. Never a problem, to 3:
Signilicant problem). Harrison and Stuiffbergen (2001) administered the questionnaire
to persons living with polio to assess prevalence of sccondary health conditions and
co-morbidities among polio survivors. The instrument was translated 1o Yoruba
language, back-translated ond its contents were validated before being used in this
study. The Yotuba version of the insttument was found to be significantly and highly
cotrelated wilh the original version, having a Spcarmann correlation coeflicient (p)
ranging from 0.826 to 1.000 (perfect correlation) (p<0.001).

15. The Borg’s Rate of Perceived Exertion (RPE) Scale (Borg, 1982) (Appendix [):
This was used to assess participants’ perception of the intensity of the six-minute walk
test . The instrument is based on a 15- point ordinal scale with a numerical rating
betsveen 6 (for no exertion at all) and 20 (for maxiinal eXertion).lt has a high
corrclation with percentage acrobic capacity and has been shown to be a reliable and
valid measure of perception of work intensily in both lcan and obese individuals and
in individuals ranging in aclivity level (roin sedentary to very active (Mof{Tat, 2008).

The instrument was translated to the Yoruba language, back-translated and its contents
were validated before being used in this study.

16. Arm Ergometer (Physio trainer, Taiwan): This was used for upper extremty
acrobic training. The crgometer essenlially compriscs of an in-built pulley, a crank
with pedals, and a computerized display pancl which automatically displays the
workout time, speed during workout, and the distance covered. It is compatible with
the polar heart rate monitor, hence, when this is connected to the machine with the aid
ol a chest belt transmitter, it is possible to programme the target heait rate for cach
participanl. ‘The participant's heart rate would consequently be displayed during the
workout and a sound signal would be given whenever the participant is not exercising
within the target heart ratc. The machine was mounted on a tabletop and sccured with
clamps such that its pedal axis is at shoulder height for cach patticipant.

17 Wooden table of variable height for mounting the arm ergometer (Plate 3.1): The
table comprises two shelves, a sturdy, icmovable box (shaped like a drawer), and a scat

for the participant. The removable box, whosc surface serves as the tabletop, is

positioned on any of the shelves to vary the height of the table. ‘The height suitable for
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each participantwas used at the exercise ltaining session.

3.2.2. Research Venuc:

The randomized clinical trial was conducted at participants’ different places of work.
This was 10 cnsure compliance as majority of the participants were unwilling 1o leave
work thrice weekly for twelve consccutive weeks of the exercise training programme,
Four panicipants (three, who wcre unemployed, and one who traded at home)

however, had their exercise training sessions at home. This is indicated in the rawv data.

3.3, METHODS

3.3.1. S:unple Size Detcrmination:

The samplc size was determined using Cohen’s formula (Macfarlane, 2003 ):

Ne= n(71 +Z2)°

E s?
Where, N = Sample size,
n = number of groups.
Zy = Standard nonnal deviation value at ¢ = 0.05 ~ 1.96
Z: = standard nonnal devistion value at § = 0.20 ~ 0.84
ES (Effectsize) = 0.8

Thus, N =2(}1.96 + 0.84)’
0.8°

228 ~ 1568 =245
0.8° 0.64
This gave a minimum of 25 participants cach for the experimental and control groups,
The atrition rate, cstimated as 20% of the total sample size was t0. Thus. the

cexpenmental and contro] groups hied additional 5 panicipants, giving a total of 30

participants per grouj.
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3.3.2. Sampling Technique:

STEP 1: A purposive sampling technique was used lo recruit 252 polio survivors in a
cross-scclional survey to cvaluate their secondary health conditions and co-
morbidilices.

STEP 2: A computer-generated randomization was used to sclect 60 participants from
thosc who met the inclusion critetia for the study among the cohort of 252 palio

survivors. Figure 3.1 shows the flowchast of participant’s recruitment.

To ensure uniform assignment into the excrcisc and control groups, participants wcere
first stratificd bascd on whether they had unilateral or bilateral lower limb affectation
and whethcr they used assistive walksng devices or not, Participants in the different
groups were then matched for age and sex. Assignment into either control or an
exercisc group was done by participants picking coloured cards in the different age and
sex groupings. The colour of the card indicated the participant’s intervention group

(blue indicating the exercise group and red for the control group).

3.3.3. Rescarch Design:
The study was a Randomized Clinical Trial (RCT). This form of design is said to bc
truly cxperimental in nature as it is characterized by high levels of control. It is the

recommendcd design for heaith care research (Domholdt. 2000).

3.3.4. Procedure for Duta Collection:

Cthical approval was sought and obtaincd from the Ethics Committee of the University
of Ibadag/ University College Hospital, Ibadon. Permission 1o recruil patticipants was
also sought and obtained from the Director, Ministy of \Women's Aflairs and
Disability Matters in Oyo Suate and the authorities of the institutions (homes or
schools) where participants were recruited from. Informed consent was sought and
obtained from cach participant afier a thorough explanation on the goals of the study
and the procedurcs involved. Screening, based on the past medicat histoy of
paiticipants and objective clinical assessment of their muscles was camried out to
confirm the prescnce of polio before recruitment into the study, The rescarcher was

specifically interested in the lollowing criteria for recnutment
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252 Participants Recruited for aCross-
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2 4

140 Not Eligible

;
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! - accident
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the study the study b o
]

Figure 3.1: Flow Chan of Pasticipants' Recruitment:
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a) Childhood history of acute onset of flaccid paralysis or parests without
progression, Which was preceded by muscle pain or (ebrile illness,

b) No antecedent traumalic injury,

c) No loss or decrease ol sensation,

d) Muscle flaccidity,

¢) Marked atrophy,

[) Asymmetric paralysis or paresis of muscles (particularly the quadriceps and
adductors). The Oxford muscle grading was uscd to assess the strength of each
muscle group (or paresis or paalysis.

g) Musculo-skcletal adaptations (contractures, limb-length discrepancy and
defonnities due to muscle imbalance).

Participants were recruited only il there was no ambiguity in their history and clinical
presentations. Some also provided old hospital documcnts indicating diagnosis of polio

to fiuther corroborate rescarcher's lindings.

Sixty polio survivors (30 cach in the cxperimental and control groups respectively)
started the randomized clinical trial, but only 54 (28 in cxercise group and 26 in
control group) completed the study. Measuremcnt of cach participant’s health
parameters, namely: blood pressure, resting heart rate, percent body fat, body mass
index, cardio-respiratory [itness, health-rclated Quality of Life. general hcalth and
depressive symptoms swere assessed and recorded at baseline (week 0) and at the ends
of the 4™, 8® and the 12® week of the study. A physiotherapist, who was blinded to the

participants’ study group conducted the assessments, thereby ensuiing blinding.

3.3.5. Translation of instrunients to the Yoruba lunpuage;

The outcome measures used in the study[Dartmouth COOP Chart System (1989),
Quality of Lifc-Multiple Sclerosis Version (Fermans and Powers, 1985). Beck
Depression Inventory(Beck ct al,1961), Tate sccondary conditions'comorbiditics
quesiionnaire (Tate, 1996 format) and PBorg’s rate of perceived exertion scalc (Borg,
1982)] were tmnslated into the Yoruba language through a (forward-backwurd
translation process. The original versions of the instruments were g1Ven 10 WO cxperls
in Yoruba language for forward translation afler which both compared their versions 1o

identify discrepancies and ambiguous words and thereafter produced a version. iap
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expert in Yoruba language translated the new version of each instrument back into
English longuage 10 ensure that it was acccpipbly comparsble to the original
instrument. Each of thc translated versions were then pilot-tested on 20 bi-lingual polio
survivors 10 ensure that the items were well understood by them before being put to
use in the study. To 8ssess the content validity of the Yoruba version of cach
instnument, both Yoruba and English versions were administered to participonis,
allowing an interval of one hour betwcen the adminisuation of each version. The
Yoruba versions of all the instruments were found to be significantly (p<0.00! in all

cases) and highly correlated with the original versions. The Spearmann correlation

cocilicient (p) for the Beck Depression Inventory was 0.984 whilc it ranged from

0.935 10 0.994 (or the different sub-scales of Ferrans and Powers Quality of Life Index.

For Tate secondary conditions/comorbidities questionnaire, the Spearmann correlation

coeflicient (p) ranged from 0.826 to 1.000 (perfect corvelation), while it 1anged from

0.769 10 0.956 for the different domains of Dannmouth COOP Chart System.

3.3.6. Measurements:

The following variables were assessed and computed in the study.

L Body weight; This was measured with participants in light clothing with feet bare
Each participant sat on the platform of the weighing scale. looking straight, while the
ceseascher read off the weight 10 the nearest kilogramme (Plate 3.2)

ii. lleight: Each paiticipant lied bare-footed in supine on a piece of linoleum with the
head in the midline position. A ruler (30cm long) was brought into light eontact with
the veitex of the paiticipant's head. ensuring thet it extends to touch the linoleum at
same veitical level, A marker was used 1o highlight this spot on the linoleum. The ruler
was again biought in light contact with the heel of participant’s longer leg and the spot
where the ruler touched the linoleumn was also highlighted. lHeight measurement was

taken and recorded in meues as the distance between the twa spots highlightcd on the

linoleum (H{amzat, 2000) (Platc 3.3)

iit. Body Mass Index (BMI):
The body mass index was calculated as the ratio of the weight in Kilogrammes to the

square ofthe height in metres
Body Mass Index= Weigh

(Hleight)’ (McAndle, 2000)
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iv.’crcent body fat:

This was assessed with the Omron F-302 body fat monitor which measures the
peccentage 8nd total amount (or mass) of fat contained in the human body in
kilogiommes, using the bioclectrical impedance analysis (BIA) method. The
manufacturer’s instiuction manual was adhered to os follows: All mciallic objects such
as calipers, jewcllenes and cell phones were removed, panticipants had no pacecmakers
or other implanted devices, and had their hands dry. The personal data of cach
participant viz: height, weight, age and sex were input through appropriate keys into
the fat monitor. Tlie participant stood with both fcet slightly apart, lcaning against the
wall for support, with wooden block of appropriate height used to compensatc for
limb-length discrepancy wheie necessary. Participants who could not indcpendently
sssume the stnnding posture were assisted 1o assume thie position by strapping them to
a tili-table (Plate 3.4). Such paiticipants werc tianspoited o the gymnasium of the
Physiotherapy Depaitment of thc Universtty College llospital, Ibadan, Oyo Statc
whecre the tilt table was used. Each porticipant was instructied to hold the grip
clectrodes of the fot monitor by wrapping the lingers around the groove of its handle
with shoulders flcxed 1o 90 degrees and both clbow joints in full extension. With the
participunt mainisincd in this posturc, and movement restricled. the start button of the
fot monitor was pressed, and in a few seconds, the percent body fat and tota] fat mass

ofthc participant were displayed on the screen of the body fat monitor.

v. Resting heart rote and Blood Pressure: Each panticipant was allowed to rest in
sitting for 10 minutes for the hcont tate and blood pressure to stabilize. The nflatable
culfl of the outomaled digital sphygmomanometer was then wrapped asound the
participant's cxposcd lefl upper ann. ot the same vertical height as the participant’s
heart (Platc 3.5). On pressing the power knob, the cufl rapidly sclf~inflated and
panticipant’s systolic and diastolic blood pressure and heast rate were subsequently
displayed on the screen of the sphygmetnanometer after a few seconds. Foljowing the
Amecrican tlcart Association (2005) recommendations. two blood pressure readings
were (aken, with onc minute interval between them. The average of the mcasurements

was jecorded as the panticipant’s blood pressure. Additional readings were taken if the
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PLATE 34: Assessment of pereent body fal, with a tlt-table supporting participant in

standing postute,



PLATL 3.5: Mcasurement of participant’s blood pressure,



difference between the lirst two readings was greater than 5 mm Hg and the average

found and recorded. The values were conlirmed on two or three independent occasions
at about samc time of the day.

vi, General licalth: The gencral health status of cach participant was assesscd using
the English or Yoruba version of the Dartmouth COOP Chan System (1989). This was
sell-administcred by the litcrate participants, while it was adminisicred by interview
for participants who were uncducated.
vii. Depressive symptoms: Participants’ depressive symploms were assessed using the
English or Yoruba version of the Beck Depression Inventory (1961). This was sclf-
administcred by the literate participants, while it was administered by intcrview for
patticipants who were uncducated.
vili. lfealth - Related Quality of Life: The lcalth-Related Quality of Life of
participants was cvalualcd with the English or Yoruba version of the Quality of Lifc
[ndex-Multiple Sclerosis (QLI-MS) Version (Ferrans and Power, 1985). This
instrurnent was sclf-administered by the literate panticipants, whilc it was administered
by intervicw for panticipants who were uncducated.
ix. Cardio-respiriatory Fitness Index (CFRI): The Cardio-respiratory Fitness Index
of the participants was assessed with the 6-minutc walk-test on a mecasured. level
ground. Each panicipant was instructed o walk the mcasurcd distance as for as
possiblc in 6 minutes, toking as many laps as possible. The rescarcher walked along,
giving standardized words of cncouragement cvery minute (c.g., you are tying, 5
minutes to go, ctc.) (Plate 3.6). Parucipants were allowed to stop and rest if tired. but
were not allowed to sit until after the complction of the test, except if they desired to
teaminate the walk-test at the panticular point in time (MofIat, 2008). The total number
of laps taken was multiplicd by the measurcd distancc, (o obtain the total distance
covered from the laps, while a non-clastic tape mecasurc was used to mcasure the
remaining (raction. Both measurements were summed and recorded in metres as the
distance covered during the 6MWT. The cardio-respiratory fitness index (VO; max)
for cach participant was cslimated Irom the total distance covered. using the ACSM
cquation (ACSM, £995).

VO; max= Speed x 0.1 ml Oxkg/min

Where speed =  distance covered(mctres)
6(mins)
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PLATE 3.6: Pacticipant carmying out the 6-minulc waik test.




34. ARM ERGOMETRY TRAINING PROGRAMNME
3.4.1. EXERCISE GROUP:
The excrcise protocol was in 3 phascs:
a) Warm-up,

b) Ann crgometry workout (Main menu),
c) Cool down,

a) WARM-UP PITASE: The goal of this phase was to mildly stretch muscles and
increase circulation to muscles and joints in preparation for the taining session. It
lasted 5 minutes and comprised Hexibility exercises of the neck, upper limbs and trunk
as follows;

NECK: Neck rotation 10 the lefl and right, ncck flexion, and neck exicnsion exercises.
UPPER LIMBS: Shoulder shrugs, arm raiscs (lateral, fiont and back), shoulder circles,
cibow and wrist flexion and extension cxcreiscs.

TRUNK: Trunk rotation to the lcft and right, anterior and side flexion trunk exerciscs.
For convenicnce, the flexibility exercises were camed out in comfortable sitting
Panicipants were encouraged 10 carty out cach {lexibility exercise twicc, 1o the limit of

movement possible at cach joint, whilc carrying out decp breathing excrcises at
intervals.

b) ARM ERGOMETRY WORK OUT (Main mcnu): The goal of this phasc was to
condition the cardio-respiratory sysicm using the arm crgomcter. The equipment was
mounicd on a tablctop and secured with clamps, while ensuring that the axis of its
pedals was at shoulder height for cach panicipant. Participanis assumed a comfortable
sitting posture close to the ann ergometer from where its pedals were grasped to carry
out the cycling motions (Plate 3.7). The ACSM exercise recommendations for polio
survivors (Birk, 2003) werc adhered to ns follows:

Exercisc [ntensity:

In compliance with the ACSM's recommcndation. the exercise intensity for
paiticipants ranged from 40.70% of their colculated age-adjusted maximal heart rate
(except if fotigue disallowed). The maximal heart rate was estimated as: max HR
220-Age (Lockette and Keyes, 1994).
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PLATE 3.7: A participant undlergoing the anm crgometry training



: ch'ﬁi:;—cipnm conunenced the arm ergomelry leaining ptogramme at the lower lint
of the arget exercise intensity (i.c. 40% of max [IR). Progression wag niade every (wo
weeks by ensuring 5% inciement in participant’s excreise heait rate, and additionally,
by’ increasing the exercisc duration by S minutes. Progression in the exercise intensity
continued until the upper limit of the target exercise intensity (i.c 70% of max | IR) was
attained- The FT| polar heat rate monitor was used 10 keep track of participants’ hean
rate 8\ cach point in time duning the training session, as a visual and audible alarm was
given whenever pasticipants failed to exercise within their exercise targel zopes. The
rescarcher controlled the excrcise intensity by encouraging participants 0 modify the
speed of pedalling, or by adjusting the resistanec on the aim ergometer to produce the
desired exercise 1argel hean rate.

Exercise Duration: The initlial nerobic exercise duration was within pacticipasis-
tolerance level, bul this was progressively increased by S minutes cvery two weeks
unti] duration of 20 to 30 minutes per exercise session was attained.

Exercise Frequency: Thrice- weekly fiequency tate with altemate days of rest was
enswed throughout the twelve-weck training programme. Table 3.1 shows the am
ergometry (raining protocol for the exercise group.

¢) COOL DOWN PHASE: The goal of this phase was (o allow the beart rate and
blood presaoe o gradually and safely return to their pre- exercise levels. The phase
lasied five minutes and each participant was instzucied 0 slowly decrease the mate of
pedalling the arm crgometer, Flexibility exetcises involving the neck, upper limbs and

trunk were also carried out in this phase, interspersed with deep breathing exercises

3.4.2. CONTROL GROLUP: Participants in the control group did not take pan 1n the
&0 crgosmelry Iramning, bul weve also insirucled to carry' out the same fexibulity
excrcises as for the exercise gioup as placebo. The fNexbility exerises were
interspersed with deep breathing exercises and eamied oul thnce weekly on aliernate
days (or twelve consecullve weeks, No progression was made in their exercise
prograinme_‘Table 3 2 shuws the conirol gioup's placeby excreise dosien for the 12-
week penod
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"TABLE 3.1: EXERCISE GROUP'S ARM ERGOMETRY TRAMNING PROTOCOL.

74

ACTIVITY | TYPE OF | hut 3T : 7=
| EXERCISE {ATION INTENSITY FREQUENCH
RRRRATLT F.I).(EX[CBILéTY 3 minutes 2-5 repetitions for | 3 times weekly
EXERCISES cach exerciscto | (on alternnic
the limit of days) for 12
NECK: movement consecutive
-Neck rolation to possible, weeks
theleft and right interspersed with
-Neck flexion and deep breathing
cxlension cxercises
UPPER LIMBS:
-Shoulder shrugs
and circles
-Arm raises up, (0
the side, front and |
back |
-Elbow flexion and
cxtension
-Wrist flexion and
extension
TRUNK:
-Trunk rotntion to
the right and lcf}
-Anterior and side
fexion trunk
CXCrcisc |
MAIN ARM WEEK 1-2: WEEK 1-2: 3 times weekly |
MENU CRCOMETRY 5-10 minutes 40-§5% of cach | on ahemaie
(AEROBIC (dctermined by | participant’s days
EXERCISE cach caleulared age-
WORKOUT) panticipant’s adjustcd maximal
tolerance level) | heart mte
(1IRmax)
WEEK 3l WEEK 34:
10-15 minutes 45-50% of
HRmax
WEEK 5-6: \WWEEK 5-6:
1 5-20 minutes 50-55% of
HRmax |
WEEK 7-8: WEEK 7-8:
20-25 minites 55.60% of
| IRnnx
WEEK 9-10: | WEEK9-10: | |
25-30 minutes | 60-65% of |
HRmax
WEEK 11.12; WEEK 11-12:
25-J0 minutes 65-70% of |
L | [IRmax | <J
'COOL Replica of warm up | S minutes os for | As for warm up | As for warm up
DO\N cxercises \vann up



TABLE 3.2: PLACEBO EXERCISE DESIGN FOR T1IE CONTROL GROUP

ACTIVITY

TYPE OF

EXERCISE

DURATION

INTENSITY

FREQUENCY

PLACEBO

FLEXIBILITY

EXERCISES
NECK:

the lefi and right
-Neck flexion
and cxiension
UPPER LIMBS:
-Shoulder shrugs
and circles
-Arm raises up,
to the side, [ront
and back
-Elbow flexion
and cxiension
~Wrist flexion
and cxtension
TRUNK:
-Trunk rotation
(o the right and
left

-Anicrior and
side flexion
lrunk cxercise

-Neck rotation to

10 minutes (No
progression)

4-10 repetitions

for cach exercise

10 the limit of
movement
possible,
interspersed
with deep
breathing
exercises (No
progression)

3 times weekly'
(on alicmatc
days) for 12
consccutive
weeks
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3.4.3. Precautions for the exercise training programme

Pmlicfpnnts wetc instricled 10 1erminate the exetcise sessions if thcy had shortness of
breath, unbearable pain, fatigue, or dizziness. The 1cscarcher was prescnt (o monitor
participanis’ exercisc responscs at each training scssion. A prior arrangcmcitt was
inade at the Entergency Unit of the University College Hospital for provision of
immediatc mcdical assistance in the cvent of untoward exercise reactions. However,

nonc of the participants responded adversely to the exercise training programme.

3.5. DATA ANALYSIS:

. Parnticipants’ socio-demographic ehamcicristics, health variables, and secondary
disablement profile were summarized using descriptive statistics of jncan, standard
deviation, percentages and {requency distribution,

2. The non-pammetnc Spcannann correlation coefficicnt was uscd (o assess the
content validity of the Yoruba versions of the Daitmouth COOP Chan System, Quality
of Lifc-Multiple Sclerosis Version, Beck Depression Inventory and Tate secondary
conditions/comorbidities questionnaire.

3. Repcated measures ANOVA was used for within-gioup comparison of the hean
ratc, blood pressure, cardio-respiratory {itness and percent body fat of the experimental
ard control groups across week 0, week 4, weck 8§ and week 12 of the siudy.

4, Friedman's ANOVA was used for within-group comparison of the gencral health
mental hcalth, and hcalth-related quality of life scores of the experimental and control

groups across week 0, weck 4, weck 8 and week 12 of the study.

5. Indcpendent t- test was uscd 10 comparc changes in hcan rate, blood pressure,

cordio-respiratory {itness and percent body fat of the experitnental and control groups

at the time frames of 0/4 week, 4/8 week, 0/8 wceek, 4/12 week, 8/12 weck, and 0712

weck of the study.

6. Mann-Whitncy U-tesl was uscd to comparc changes n the general health, mental

health and health-related quality of life scores of the experimental and control groups

at the time frames of 0/4 week, 4/8 week, 0/8 week, 8/12 weck and 0712 week of the

study'.

The alpha-lcvel for the t-test, ANOVA and Mann-Whitney U-testwas set at 0.05.
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CHAPTER FOUR

RESULTS AND DISCUSSION
4.1. RESULTS

4.L.LI. PARTICIPANTS

Sixty polio survivors (30 panticipants cach for the experimental and control groups)
started the randomized clinieal trial, however, only S4 participants (90.0%) (28
experimentol and 26 control) completed the study and had their data onalyzcd. Tiventy-
ninc (53.70%) of the parucipants were females whilc 25 (46.30%) wcre males. Their
ages ranged from 26 to 54 years while age of onsct of polio was between | and S years
with mean of 3.20+1.34 y ears. Panticipants had almost equnl distribution between
bilateral and unilateral lower limb affectation (n=26 or 48.1% versus n=28 or 59.1%
respectively). Diflerent fonins of assistive devices were employed by participants [or
ambulation; however, axillary ctutches were most commonly used. Twenty-six of the
patticipants (48.1%) were unmarried. A good proportion had fonnal education (n=47
or 87.0%) though majority (n=43 or 79.6%) did not go bcyond secondary school level,
Spinal dcfonnitics (n=28 or 51.9%). contracturcs (n=22 or 40.7%). obesity (n=18 or
33.3%), back pain (n*=17 or 31.5%), depiession (n=14 or 25.9%) and hyperteasion

(n=12 or 22.2%) were their commonest secondary healtly conditions/co-morbidities.

Tables 4.1 and 4.2 present the sclected physicatl and socio-demogmphic characteristics
of the participants respectively, while Table 4.3 presents their secondary health
conditions/co-morbidities and general health complaints. Frequent telephone reminders
and easy accessibility to the exercise training programme wese probably responsible
for good compliance, as participants werc met ol their dilferent places of
work/vocation for the exercise training sessions except for four participants who had
their ttajning sessions at home (three because lhey were unemployed, and one, because

she was trading al home).
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TABLE 4.1: PUYSICAL CHARACTERISTICS OF PARTICIPANTS

CHARACTERISTICS FREQUENCY PERCENT (%) CUMULATIVE
PERCENT (%
LGENDER LA
M 25 46.3 46.3
I 29 517 100.0
PARTS AFFECTED
~ One lower limb 28 51.9 51.9
Both lower limbs 26 48.1 100.0
MODE OF AMBULATION
land-to kacc gait 12 22.2 22.2
Walking stick 9 16.7 18.9
Elbow crutches R} 24.1 63.0
Axillary crutches 20 37.0 100.0
USE OF FULL LENGTH BRACE
Not used 17 t.5 31.3
Used on one LL 24 44 .4 7159
Used on both LLs 13 24.1 100.0

LL= Lower linb. — ———




- TABLE 4.2: SOCIO-DEMOGRAPHIC CHARACTERISTICS OF PARTICIPANTS

YARIABLES
_ FREQUENCY PERCENT (%)
~ MARITAL STATUS
Single
o 2 3
Divorced 4 426
Widowed ! L;
EDUCATION - AT
Uneducaied 3 13.0
Primasy schoo) 18 33'3
Secondaly school 2% 4 6‘3
OND/NCE 2 3‘7
{IND/1® degree 3 LZ
54
ACCOMMODATION PE
] room apacment 27 $0.0
2.room apartment 6 1]
1 room and parlour apariment 19 352
> 3 rooms 2 23
b 100.0
MEANS OF TRANSPORTATION
None 52 96.J
Saloon car 2 33
$4 100.0
RELIGION
Christianity 2 2.6
Islam 3l 524
7| 100.0
SOCIAL IIABITS
Not Laking alcohol/smoking 47 87.0
Toking alcohol 6 ELE
Taking alcohol and smoking d A2
5 100.0
OCCUPATION
Unemployed 3 5.6
Self employed(artisans'i raders) 37 68.5
Paid employment (private/govi.) 4 239
54 100.0
MONTIILY INCOME
¥0-4,999.00k 43 79.6
#5000-9,999.00k 9 16.6
#10.000-14,999.00k = .
¥ 15,000-19.999.00k y 3
#20,000-24,.999.00k = )
#25,000-29,999.00k 1 1.9
#30,000-34,999.00k L =
#35,000.39,999.00k
#40,00044,999.00k . ‘ 9
#45,000.49.999.00k |
#50,000 and obove =

(¥ 1000

e T o D OO e



CONDITIONS/CQ.MOR! |
!.ig,\g,ggmgf)a\;l’br\lNT S L S PERCENT o DIAGNOSED ¢ REPORTING
(%) MODERATE OR
SIGNIFICANT
Spinal defonnities 28 519 . PROBLEM
' ' 25.0 (n=7 of 28
Require more help for 8 14.8 ot 05 0=(n : of{ 28)
day-1o-day tasks PP c (n=0 of 8)
Unwanted weight 18
gainfobesity 333 0 44.4 (n=8 of 18)
e
2221;533&5 ;; 3(')3 'Z.G (n=3) 35.3(n=6 of 17)
. Upper limb pain due 10 9 16.7 (2)“7 (n*3) 40.9 (n=9 of 22)
use of assistive devices 0 (n~0 of 9)
Periods of depression 14 25.9
- L4 0 0 (n=0of 14
Problem  making or 17 \ (=00l 14)
sceing ftiends = D Not applicable 412 (n=7 of 17)
Chronic pain in muscles 8 14.8 SOy -
B e 12.5 (n=1) 0 (n=0 of 8)
Reduced ability to canry 6 ) : L
out activities of daily Not applicable 167 (n=1 of 6)
living
Lack of romauntic 31 574 i .
telationship Not applicable  §8 1 (n=18 of 31)
Serious episodes of 16 296
anxiety 0 50.0 (=8 of 16)
Episodes of fall or other 6 11.1 Not applicable ¢ (n=0 of 6)
injuries
Sensitivity to tlemperature 2 3.7 0 0 (=0 of 2)
in the extremities
New muscle weakness in 4 7.4 0 25.0 (n=] of 4)
previously weak muscles
Feelings of being isolated 21 389 Notapplicable 521 (a= |1 of21)
Ncw. muscle weakness in 2 37 0 0(a=of2)
Previously strong
muscles
Pins  and  needles 0 0 0 0 (n=0 of 0)
Sensation in the hands
Sleep problcms s 14.8 0 . 25.0 (n=2 of §)
Increased thirsy ] 1.9 Not opplicable 0 (n=0 of 1)
Ilypenension 12 222 100 (n=12) 66.7 (n=8 of 12)
Fr'acturcs 0 0 0 0 (n=0 ol 0)
_Diabeges | 19 100 (n=1) 100.0 (n=lof 1

TJ\BLE 4.3:

HEALTH compy

AINTS AND SECONDARY WEALTH

=i TN A - § T e - -~



TABLE 4.3: HEALTH COMPLAINTS AND SECONDARY HEALT{I

CONMTIONS/CO-MORBIDITIES AMONG PARTICIPANTS

HEALTH COMPLAINT FREQUENCY PERCENT % DIAGNOSED % REPORTING
OR CONDITION (%) MODERATE OR
SIGNIFICANT
_ - PROBLEM

Spinal defonnitics 28 51.9 0 25.0(n=7of 28)
Require more help for 8 14.8 Not applicable 0 (n=0 of 8)
day-lo-day tasks
Unwanted  weight 18 33.3 0 44.4 (n=8 of 18)
gain/obesity
Backpain 17 31.5 17.6 (n=3) 35.3(n=6 of 17)
Contractures 22 40.7 22.7 (n=5) 40.9 (n=9 of 22)
Upper limb pain duve to 9 16.7 0 0 (n=00(9)
use ofassistive devices
Periods of depitssion b4 259 0 0 (n=0 of 14)
Problem making or 17 315 Not applicable  41.2 (n»70f I 7)
secing fricnds
Chronic pain in muscles 8 14.8 12.5 (n=1) 0 (n=0 of 8)
oF joints
Reduccd ability to cany 6 k.1 Not applicable 16.7 (n=1 of 6)
out aetivities of daily
living
Lack of romantic 31 57.4 Not applicable 58.1 (n=18 of 31)
rclationship
Scrious episodes of 16 29.6 0 50.0 (n=8 of 16)
anxiety ‘
Episodes of fall or other 6 1.1 Nol applicable 0 (n=0 of 6)
injuries
Sensitivity to tempcerature 2 3.7 0 0 (n=00f2)
in the extremvitics
New muscle weokness in 4 14 0 25.0 (n=1 of 4)
previously weak muscles .
Feelings of being isolated 21 389 Notapplicable 524 (n=11 of 21)
New muscle weakness in 2 3.7 b alallh
previously strong
muscles 1
Pins and  needles 0 0 4 Al 0y
séclrel:nuonl;n the hands : 4.8 0 25.0 (n=2 of 8)
Ji S pea s ’ 19 Notapplicable 0 (n=0of |)
s Lhics 22 100 (n=12) 66.7 (n=8 of 12)
Hypenension 12 ' 0 0 (n=0 of 0)
['ractures 0 0 E

1.9 100 (n=1) 100.0 (n=10f 1)

J)iabcles




4.1.2. CHARACTERISTICS OF PARTICIPANTS

The mean age, weight, height, body mass index, percent fal, resting systolic blood

pressure, resting diastolic blood pressure, resting heart rale, Beck depression inventory
scores, cardio- respiratory fitness scores and quality of life (QoL) scores of participants
in the experimental group were 38431697 years, 52.09£13.43kg, 1.46:0.12m.
24.9547.03kg/m’, 28.51£11.89%. 127:+7.78mmllg. 78.5428.33mmElg, 80.50+7.06
beats/min, 7.49+7.21, 3.3320.81 ml Oy/kg/niin and 20.07£1.01 respectively. while the
mean age, weight, height, body mass index, percent fat, resting systolic blood pressure,
restog diastolic blood pressure, resting heant rate, Beck depression inventory scorcs,
cardio-respiratory fitness scores and quality of life (Qol.) scores for the control gtoup
were 38.08+5.75years, 51.63410.53kg, 1.4820.12m, 23.70+4.45kg/m’, 28 17+5.62%,
127.85+£7.78mmHg, 78.85+3.73mmHg, 79.124¢8.04  beats/min.  9.00%6.39,
3.3521.41m] Ov/kg/min and 21.05£0.81 respectively. Independent (-test at a =0.05 did
not show any signilicant difference between the mean age (p=0.840), wcight
(p=0.890), height (p=0.604), BM] (p=0.436), percent fat (p=0.896), resiing systolic
blood pressure {(p=0.951), resting diastolic blood pressure (0.862), resting heart 1ate
(0.504), Beck depression inventory scores (p=0.213), cardio-tespiratory fitness scores
{0.956) ard quality of life (QoL) scores (p=0.121) of partticipants in both groups (Table
a4).

4.1.3. COMPARISON OF TIE CARDIOVASCULAR PARAMETERS OFf
PARTICIPANTS IN THE EXPERIMENTAL AND CONTROL GROUPS AT
BASELINE, WEEK 4, WEEK 8 AND WEEN 12 OF TIIE STUDY

lieant Rate. The mean heait rates of the experimental group were 80.50:7.06
beais/min, 78.79+7.73 beats/min, 76.)1% beats/min and 73.54%.1.99 beais'min a
haseline, end of the 4® week, end of the 8% week and end of the 12® week of the study

respectively, while that of the contro] grup were 79.1248 04 beals/min, 78.69+7 45

beats/min. 78.7746.62 beata/min and 79.31%6 24 beats'min respeciively at bascline,

. .
end of the 4 week. end of the 8® weck and end of the 127 week of the study.

Independent (-test at @ =005 showed that the groups” heart 1ate were not significantly
dilferent at each of the time points of the study (Table 4.5). The ieads ofthe hean rate

of the experimental and conuol Bfoups are presenited in Figwe 4.1. There was a short-



TABLE 4.4: CHARACTERISTICS OF PARTICIPANTS

Variables Group t-value p-value

Experimenial Control
n=28 n=26
MeantSD McantSD
Age (years) 38.4346.97 38.08£5.75 0.042 0.840
Height (m) 1.46£0.12 1.480,12 -0.034 0.604
Weight (Kg) 52.09+13.43 51.63+10.53 0.028 0.890
 BMI (Kg/mb) 24.95:7.03 23.7024.45 0.022 0.436
" Percent fat (%) 28.51+11.89 28.1725.62 0132  0.896
| RestiogSBP(mmHg) 127+7.78 127.8547.78 0062 095
" RestlingDBP(mmHg) 78.548.33 78.8543.73 0.174 0.862
HR(beats/min) 80.50+7.06 79.12:8.04 0674  0.504
BDI scores 7.49£7.21 9.00+6.39 0.806 0213
VOmax (mi Oy/kg/min)  3.33£0.8] 3.35¢1.41 0054 0956
QoL scores 20.07+1.01 21.05£0.81 0.785 0.121

BMI= Body massindcx SBP=Systolic blood pressure  DBP=Diastolic blood pressure
HR=Heart 1ate BD|=Beck depression inventory

VO; max= Index of cardio-cespiratory filness QoL.=Quality of life
p=0.05



TABLE 4.5: COMPARISON OF SELECTED HEALTII VARIABLES OF
PARTICIPANTS AT WEEK 0, \VEEK 4, \VEEK § AND WEEK 12 OF

TIIE STUDY.
Group
Variablcs Time Experimental Control t-valuc p-value
framc (n = 28) (n =26)
Mean£SD McantSD
HR Week 0 80.54£7.06 79.1248.04  -0.674 0.50-)
(beats/min) Week 4 78.7917.73 78.69£745  .0.699 0.408
Week 8 76.11£6.00 78.7716.62  -1.282 0.207
Week 12 73.5424.99 79.3146.24  -0.959 0.305
SBp Week 0 127.7127,78 127.8527.78  0.062 0.951
(mmHg) Week 4 126.2146.33 126962743  0.045 0.806
Week 8 124.0746.68 126.6247.35  1.703 0.062
Weck 12 121.5046.29 126.69¢7.18  3.764 0.004°
DBP Week 0 78.548.33 78.85+3.73 0.174 0.862
(mmHg) Weck 4 77.25+7.30 78.15¢3.12 0.282 0.511
Week 8 73.18+6.10 77.69+3.15  0.929 0.480
Week 12 71.3624.98 77.54%3.39 1.465 0.100
PBF Weck 0 28.51+11.89 28.174562  -0.132 0.896
(%) Week 4 27.04+11.68 28.85¢5.96  -0.771 0.420
Week 8 25 46+11.46 29.45+5.99 -1.525 0.071
Week 12 23.43211.24 30.52+6.01 2.856 0.001°
VO:max Weck 0  3.332081 335¢143 0055 0.956
(mlO2/kg/min)  \eek 4 3.47£0.84 3.3841.40 0.287 0.776
Week 8 3.7240.92 3.3011 41 1.305 0.198
Week 12 4.04£0.93 3.1921.39 2.657 0.010*

L O e I I e

A TR YR e

*Sitnificant difference between exper imental and control groups at @=0.05

[R=heart rate, SBP=systolic blood pressure, DBP=diastolic blood pressure,
PBF= pcrcent body fat,

VO;max= maximal 0Xygen consumption (index of cardio-respiratory finess).
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articipants across the four tiine frames of the study
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lived, slight decrease in the heart rate of the contro] group betwreen week 0 and week 4,
followed by a slight inctease between week § and week 12, while there was a

sustaincd, steady decrease in the hean rate of the experimental group throughout the
period of the study.

Systolic Blood Pressure: The means of the systolic blood pressure of the experimental
group were 127.71£7.78mmHg, 126.2146.33mmHg, 124.074¢6.68mmllg und
121:5046.29mml ig at bascline, end of the 4* week, end of the 8" weck and cnd of the
12 week of the study respectively, while that of the control group were
[27.8547.78mmHg, 126.96+7 43mmi{p, 126.62+7.3SmmHg and 126.69+7 18mmi!g
respectively at bascline, end of the 4™ weck. end of the 8* week and end of the 12"
week of the study- Independent t-test at w =0.05 showed that the groups’ systolic blood
pressurc were not significantly different at baseline, week 4 and week 8 of the study,
but the control group had significantly greater (p= 0.004) systolic blood pressure than
the cxperimental group at the end of the 12® week of the study (Table 4.5). The trends
of the systolic blood pressuie of the experimental and control groups arc presented in
Figurc 4.2. While there was a steady decrease in the systolic blood pressure of the
experimental group which became more marked in successive time points of the study,
only a slight decreasc was observed in the control group from wecek 0 to weck 8 of the

study, which almost platcaucd at the end of the study.

Diastolic Blood Pressure: The means of the diastolic blood pressure of the
expcrimental group were 78.54 £8.33mmHg, 77.25+¢7.30mmHpg, 73.1846.10 mmllg
and 71.36:4.98mmllg at bascline, end of the 4* week, end of the 8* week and end of
the 129 weck of the study respectively, while that of the control group were

78.85+3.73mmHpg, 78.1543.12mmHpg. 77.69+3.15mmHg and 77.54+3.39mmtg

respeciively at bascline, end of the 4% week, end of the 8* week and end of the 12*

week of the study 1espectively. Independent t-test at @ =0.05 showed that the groups'
diastolic blood pressure were not significantly different at each of the four yme points

in the study (Tablc 4.5). The irends of the diastolic blood pressure of the experimental

and control groups are presented in Figure 4.3. While there was a substantial steady

decrease in the diastolic blood pressure of the experimental group all through the four

— T
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Week

FIGURE 4.2: Systolic blood pressurc o f participanis across the four time framcs of the
study



Week

FIGURE 4.3: Diastolic blood pressure of participants across the four time frames of
the study



time points of the Study, there was only a slight decrease observed in the control group

through the entire time period.

4.1.4. PERCENT BODY FAT

The means of the percent body fat of the experimental group were 28.51 *11.89%,
27.0447.11.68%, 25.46%11.46% ond 23.43+11,24 at baseline, end of the 4" week, end
of the 8" week and end of the 12% week of the study respectively, while that of the
control group were 28,174£5.62%, 28.85+5.96%, 29.4545.99% and 30.5216.01%
respectively at baseline, end of the 4® week, end of the 8* week and end of the 12"
week of the study respectively. Indcpendent t-test at a =0.05 showed that the groups’
percent body fat were not significantly dillerent at week 0, week 4 and week 8 of the
study, but the control group had significantly greater (p=0.001) percent body fat than
the expecrimental group at the end of the 12® week of the study (Table 4.5). The trends
of the percent body fat of tlte experimental and control groups arc presented in Figuse
4.4. While there was a progressive decrease in the peicent body fat of the experimental
group throughout the study, there was a contrasting increase in the percent body fat of

the control group throughout the study.

4.1.5. PARTICIPANTS® CARDIO-RESPIRATORY FITNESS

The mean maximal oxygen consumption (VOz2max) of the cxpenimental group werc
3.33:0.8 |mlOx/kg/min, 3.47£0.84mlOykg/min, 3.72£0.92ml0xkg/min. 4.04£0.93
mlO,/kg/min at baseline, end of the 4™ week, end of the 8™ wweek and end of the 12"
week of the study respectively, while that of die control group were 3,35+] 43

mIOxykg/min,  3.3841.40miOykg/min,  3.30£1.41miOz/kg/min,  3.19x1.39

miOy/kg/min,at bascline, cnd of the 4 week. end of the 8 week and end of the 12"

week of the study respectively. Independent -1t ot @ =0.05 showed that the groups’
cardio-respiratory fitness scores were not significantly different at all the four time

points of the study (Table 4.5). The trends of the cardio-iespimtor¥ fitness of the

experimental and control groups are presented in Figure 4.5. While there was a stcady

group through the four

tunc points of the study, deereascs were converscl

the time points of the study.



Week

FIGURE 4.4: Percent body fot of paiticipants across the four time frames of the Study



Weed

FIGURE 4.5: Cardio-respiratory filtness of participants across the four time frames of

the study.



1.1.6. WITHIN-GROUP COMPARISON OF PARTICIPANTS® HEART RATE
ACROSS WEEK 0, WEEK 4, WEEK § AND WEEK 12 OF TIHHESTUDY

Repeated measures Analysis of Varionce (ANOVA) of the patticipants® heart rate did

not show significant graup difference (p=0.410). but the 1cst was significant for ime

was a significant group-time interaction (p<0.001) (Tabic 4.6). Post-hoc
analysis using paired 1-test with the a.level set at 0.0125 by Bonfcrroni adjustment
indicated signilican! decreases in the heart rates of the participants in the cxperimental

group at 4™ weck/8" weck, Oweek/8™ week, dth week/12® week, 8% week/12™ week

while there

, » ime i
and 0 week/12™ weck time intervals, The control group however showed no significant
difference at ol the time intervals (Tablc 4.7).

4.1.7. WITHIN-GROUP COMPARISON OF PARTICIPANTS' SVSTOLIC
NLOOD PRESSURE ACROSS WEEK 0, WEEK 4, WEEK 8 AND WEEK 12 OF
TIHHESTUDY

Repeated measures Analysis of Variance (ANOVA) of the participants’ systolic blood
pressuce showed no significant group difference (p=0.504), but the test was significant
for timc while there was a significant group-time interaction (p<0.001) (Table 4.8)

Post-hoc analysis using paired t-test with the o-level set at 0.0125 by Bonlerroni
adjustinent indicatcd significant decreases in the systolic blood pressure of participants
in the experimental group at 4 weck/8"™ week, Oweek/8" weck, dth weck/12® week,

8" week/12" week and 0 week/12® week time intervals. The control group howevcr

did not differ significantly in their systolic blood pressute at any of the time intervals

(Table 4.9).

4.18. WITHIN-GROUP COMPARISON OF PARTICIPANTS' DIASTOLIC
BLOOD PRESSURE ACROSS WEEK 0, WEEK 4, WEEK 8 AND WEEKI12 OF

THE STUDY
Repeated mcasures Analysis of Vanance (ANOVA) of the panticipants’ diastolic blood

pressure demonstrated no significant group difference (p=0.417). but the test was

significant for time whilc therc was 2 significant group-time interaction (p<0,001)

(Table 4.10). Post-hoc analysis using paircd t-test with the usfeyel sgl ot0,0138 3

Bonferroni adjustment indicated significant decrcascs In the dinstolic blood pressure of

Vweel /2P week , -
participants in the experimental group ot 4% weck/8% week, On cck/8® week, 4th
92



TABLE 4.6: REPEATED MEASURE ANALYSIS OF PARTICIPANTS'
HEART RATE ACROSS THE FOUR TIME FRAMES

Source Type 111 Sum of Mcan square Lt

F r
square
" Between Subjects
. Group 116.712 116.712 ] 0691 0410
Ciror 8783.163 168.907 52
Within Subjects
Time 464.969 464.969 1 16.332 <0.001*
Group x time 509413 509.413 1 17.894 <0.001°*
Eiror 1480.397 28.469 52

*Significant difference at a=0.05
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TABLE 4.7: POST-HOC ANALYSIS OF PARTICIPANTS® HHEART RATE
ACROSS THE FOUR TIME FRAMES OF TIIE STUDY

Experimental

Control
Weeck  Meun t-value r Mecan t-value i
diffcrence difference
Ovsd 2.79 1.978 0.014 0.42 -0.633 0437
dvs 8 2.68 3.157 0.004* -0.08 -0.228 0.821
Ovs 8 5.46 4.093 <0.001* 0.35 0.567 0.575
4vs 12 525 4.864 <0.001* .0.62 -1.424 0.178
8vs 12  2.57 3935 0.001* -0.54 -1.549 0.134
Ovs12 8.04 6.324 <0.001* -0.19 -0.278 0.784

*Indicntes significant difference between pair of weeks at a= 0.0125
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[ TABLE 1.8: REPEATED MEASURE ANALYSIS OF PARTICIPANTS'
| SYSTOLIC BLOOD PRESSURE ACROSS TIIE FOUR TIME FRAMES

FSonrce Type 11l Sum 4f Meansquare DI F P
squares

Petween Subjecis

Group 121.33 121.333 ! 0.453  0.504
Ercor 13926.88 267.83 52

Within Subjects

Time 181.96 181.962 ] 8.99 0.004°
Group x time 466.96 466.962 l 2308 <0.001°
Ersor 1052.22 20.235 52

B —

*Significant di{ference at a=0.05
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TABLE 4.9: POST-HOC ANALYSIS OF PARTICIPANTS' SYSTOLIC
BLOOD PRESSURE ACROSS THE FOUR TIME FRAMES OF THE $TUDY

Expcrimental Control
Week ~ Meun l-value P Mean t-value P
difference difference

Dvsd 1.50 2.583 0.016* 0.92 -0.792 0.241
4vs B 2.14 3.297 0.003* -1.12 -1.598 0.142
Ovs 8 3.64 5.190 <0.001° -0.19 -0.300 0.798
418 12 4.71 6.003 <0.001* -2.08 -1.768 0.036
8vs 12 2.57 3.864 0.001° -0.96 -2.682 0.063
Ovs 12 6.21 9.072 <0.001°* A.15 -0.805 0.164

*Indicotes significant difference between pair of weeks ot a= 0.0125
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TABLE 4. 10: REPEATED MEASURE ANALYSIS OF PARTICIPANTS'
DIASTOLIC BLOOD PRESSURE ACROSS THE FOUR TIME FRAMES

Source Type 111 Sum of Mean squore dr F L
squarcs

“Between Subjecis
Group 94.07 94.07 I 0.670 0.417
Ertor 7303.77 140.46 7,
Within Subjects
Time 429.41 429 .41 | 1437 <0.001°*
Group x time 497.46 497.46 | 16.65 <0.001°*
Etror 1553.48 29.88 52

*Significant dif(crence at u=0.05
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h o,
weck/12 week and 0 week/12? week time intenyals. There was however no

significant dilTerence in the diastolic presswe of the contro] group across all the time
intervals (Tablc 4.11),

4.1.9. WITHBIN-GROUP COMPARISON OF PARTICIPANTS' P'ERCENT
BODY FAT ACROSS \VEEK 0, \WEEK 4, WEEK 8 AND WEEKI12 OF THE
STUDY

Repeated measures Analysis of Variance (ANOVA) of the participants’ percent body
fat did not show sighilicant group difference (p=0.083) but the test was significant for
time while there was a significant group-time interaction (p<0.001) (Table 4 12). Post-
hoc analysis using paired t-test with the a-level set at 0.0125 by Bonfcrroni adyustment
revealed significont decreases in the percent body fat of participants in the
cxperimenta] group across all the time frames of the study. Similarly, there were
significant incrcascs in the percent fat of the control group a1 the 4" week/8™ weck,
Dweck/8® week, 41h week/122 week, 8% week/12% week and @ week/12™ week time

intcrvals (Table 4.13).

4110, WITHIN-GROUP COMPARISON OF PARTICIPANTS' CARDIO-
RESPIRATORY FITNESS SCORE ACROSS WEEK 0, \WEEK 4, \WEEK 8 AND
WEEK 12 OF THIE STUDY

Repeated measures Analysis of Variance (ANOVA) of the participants’ cardio-
respimtory fitness scores (VQimax) showed no significant group difference (p=0.822)
but the test was significant for time and there was significant group-lime interaction
(p<0.001) (Tablc 4.14). Posi-hoc analysis using paired t-1est with the a-level set at
0.0125 by Bonfcironi ndjustment showed significant increascs in the cardio-respiratory
fitncss scores of participants in the experimental group across all the time frames of the

study. There were how<ver signilicant decreases in the cardio-respiratoty litness scores

of participants in the control group at the Jth week/12® weck, 8" weck/ 12 week and 0

week/12" week time intervals (Table 4.15).
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TABLE 4.11: POST-HOC ANALYSIS OF PARTICIPANTS' DIASTOLIC
BLOOD PRESSURE ACROSS THE FOUR TIME FRAMESOF THESTUDY

Experimental Conirol
eck Meceen t-value P Mecan t-value I
difference difference

vsd  1.29 1.58] 0125 058 -1.248 0.522

vs 8 4.07 5.556 <0.00t*  0.38 -1.401 0.395
Ovs8 5.36 5.075 <0.001° -0.19 -0.581 0.843
Jvs 12 5.89 4.998 <0.001° 0.00 -0.280 1.000
8vs 12 1.82 2.42] 0.067 -0.38 -1.505 0.376
Ovs 12 7.18 6.952 <0.001°

-0.58 -0.982 0.604

*Indicates significant difference between pair of weeks at a= 0.0125

99



TABLE 4.11: POST-HOC ANALYSIS OF PARTICIPANTS' DIASTOLIC
BLOOD PRESSURE ACROSS THE FOUR TIME FRAMES OF THE STUDY

+E Experimental

Control
\WVeek Mean t-valuc P Mcan t-value P
diffcrence difference

0vsd 1.29 1.581 0.125 -0.58 -1.248 0.522
4v8  4.07 5.556 <0.001* .38 .1.401 0.395
fvs8 536 5.075 <0.001°  .0.I9 -0.581 0.843
| qwsI2 589 4.998 <0.001° 0,00 10280 1.000
~ gws2 182 2.421 0.067 -0.38 -1.505 0.376
OvsI2 7.8 6.952 <0.001*  .0.58 .0.982 0.604

_—

*Indicates significant difference between pair of wecks at a= 0.0125
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TABLE 4.12: REPEATED MEASURE ANALYSIS OF PARTICIPANTS'
PERCENT BODY FAT ACROSS THE FOUR TIME FRAMES

Xburce Type III Sum of Meansquare  Df F r

squsrces
Between Subdjects
Group 14439 144371 l 312 0083
Etror 24032.86 462.17 52
Within Subjects
Time 69.55 69.55 | 20.78  <0.001°*
Group X time 375.32 375.32 | 112.15  <0.001°
Etror 174.02 3.35 52

*Significant diffcrence at a=0.05
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TABLE 4.13: POST-HOC ANALYSIS OF PARTICIPANTS' PERCENT BODY
FAT ACROSS THE FOUR TIME FRAMES OF THE STUDY

= Experimental Conirol
~ Week  Mean t-value p Mean ealde P
difference diffcrence

ovs4 .47 8.511 <0.001* -0.65 -1.396 0.015
dvs8  1.58 4.582 <0.001* -0.52 -3.450 0.003¢
Ovs8  J.05 8.213 <0.001* -1.17 -5.907 <0.001°*
dvs12 3.6l 7.687 <0.001* -1.40 -5.815 <0.001*
gvs12 2.04 11.884 <0.001* -0.88 -8.396 <0.001*
Ovs 12 5.08 13.304 <0.001 * -2.06 -9.102 <0.001¢

*Indicatcs significant difference between pair of weeks ata=0.0125
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TABLE 4.13:  REPEATED

MEASURE ANALYSIS OF CARDIO-
RESPIRATORY FITNESS OF PARTICIPANTS ACROSS THE FOUR TIME

FRAMES OF THE STUDY
“Source Type 111 Sum of Mean square Df F P
squares
Between Subjects =
Group 2507.573 2507.573 | 778.726  <0.001°¢
Error 164.225 3.220 52
Vithin Subjccls
Time 5.769 5.769 | 2.6] <0.001°*
Group x lime 4.402 4.402 | 95.67 <0.001°
Etror 1.468 1.468 52

*Significant difference at €=0.05
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TABLE 4.15: POST-HOC ANALYSIS OF CARDIO-RESPIRATORY FITNESS
OF PARTICIPANTS ACROSS THE FOUR TIME FRAMES OF THE STUDY

Expcrimenital

Controal
Week Mcan t-value p Mcan t-valuc P
difference Jilcrence

Ovss 014 5417 <0.001°  -0.03 :0.998 0.328
4vs 8 -0.25 -5.429 <0.001° 0.08 2.537 0.018
Ovs 8 -0.39 -7.522 <0.001°* 0.05 1.426 0.166
Jvsl2 -0.56 -10.663 <0.001°* 0.20 5.112 <0.001°
8vs12 -0.32 -8.458 <0.001°* 0.11 3.382 0.002¢
Ovs12 .0.70 -11.842 <0.001° 0.16 3.871 0.001°

*Indicates significant difference between pair of weeks at a= 0.0125
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4.1.11. PARTICIPANTS® GENERAL HEALTI SCORES
WEEK 4, WEEK 8 AND WEEK 12 OF THESTUDY

ACROSS WEEK 9,

within-group comparison of participants’ gencral health using Friedmann’s ANOVA
shoved significant decrease (implying improvement) in all the domains for the
experimental group (p is <0.001, 0.002, 0.01t, 0.001, <0.001, 0.044,0.011 and 0.002
for the feclings, daily activities, social activities, pain, change in health, overall health,
social support and quality of life (QoL) domains respectively). Significant decrcase
(implying improvement) was also scen in the feclings and pain domains (p= 0.044 and
0.003 respectively) for the control group (Table 4,16). Mann Whitney-U test however.
showed that participants in the experimental group sere significantly belter in the
doily activities domain at week 4ivg™ (p= 0.020), week 0/8" (p=0.008), wecek 4712
(p= 0.029) and weck O/ 12% (p=0.028), and in the social activities domain at week
8th/12% (p=0.028) (Table 4.17). Further. the groups were not significantly different in
their change-in-health, overall health, social support and quality of lifc domains of

gencral health scores at any of the time frames (Toble 4.18).

4.1.12, PARTICIPANTS' HIEALTH-RELNTED QUALITY OF LIFE SCORES
ACROSS WEEK 0, WEEK 4, WEEK 8 AND WEEK 12 OF THE STUDY

Within-group comparison of participants’ hcalth-rclated quality of lifc using
Friedmann's ANOVA showed significant increasc in the overall quality of life
(p<0.00)). health and functioning sub-scale (p=0.001), social and economic sub-scale
(p=0.027) and the psychological/spititual sub-scale (p=0.027) for the cxperimental
group across the difTcrent tinie points of the study. The control group only had

signilicant increasc in the overall quality of life (p= 0.002) (Table 4.16). Mann

Whitney-U test however, showed no signilicant diffccence between the cxpetimenial

and control groups ot all the ime frames in the ovaall QoL or the QoL sub-scales

(Tables 4.19 and 4.20).



TABLE 4.16: FRIEDMAN’S ANOVA FOR GENERAL HEALTIlI SCORES:
DEPRESSION AND HEALTII-RELATED QUALITY OF LIFE (HRQL) FOR
THE EXPERIMENTAL AND CONTROL GROUP'S ACROSS WEEKS 0, 4, 8
AND 12 OF THE STUDY.

and

[conomic

Subscale,

FAMSUB<=[amily Subscalc.

pSPSUB=Psychological/spiritual

Experimenial Control

.Ilcalth varlables Chi-square P Chi-square P
GENERAL HEALTII

Feclings 23.132 <0.00] * 8 14¢
Duily activities 14.905 0.002* 4.'(7)?1 8‘.’3‘.
SoFmI activities 11.093 0.011]° 2.538 0.468
gln : 15.808 0.00]° 13.667 0.003°¢

inge in health 17.737 <0.00]* 4.286 0.232

Overall health 8.122 0.044* 3.353 0.340
Social support 11.108 0.011° 10.101 0.061
QoL 15.0 0.002¢ 71.000 0.072
DEPRESSION 19.615 <0.00]°* 9.000 0.029°
HRQL

QoL 23.526 <0.00]° 14.755 0.002°¢
HFSUB 15.873 0.001° 4.600 0.204
SOCSuUB 9.200 0.027°¢ 4.600 0.204
PSPSUB 9.200 0.027° 7.250 0.064
FAMSUB 7.000 0.072 4.600 L

*Signilicant difference at u=0.05
QoL= Quality of life, HFSUB=Health and Functioning Subscale, SOCSUB=Social
Subscale,



TABLE 4.17: MANN WHITNEY-U TEST FOR COMPARISON OF
EXPERIMENTAL AND CONTROL GROUPS' GENERAL HEALTII

SCORES AT DIFFERENT TIME FRAMES INTIIE STUDY

GENERAL HEALTH EXPERIMENTAL CONTROL

Domains

Mcan Rank Mcan Rank  z.value  p-vilue

Fcclings
Week 0 vs 4 26.52 28.41] -0.972 0.331
Woeek d vs 8 25.15 29.68 -1.813 0.070
Week O vs 8 24.63 28.16 1908 0,056
Week 4 vs 12 25.10 29.713 -1.542 0.123
Week 8 vs 12 26.08 28.82 -1.101 0.271
Week 0 vs 12 24.44 28.34 -1.792 0.073
Daily activitics
Week 0 vs 4 26.54 28.39 0.954 0.340
Week 4 vs 8 24.15 30.61 2.324 0.020°
Week O vs 8 24.08 30.68 2.64) 0.008°
Week 4 vs 12 24.50 30.29 2.189 0.029*
Week 8 vs 12 27.58 2743 0.076 0.939
Week Ovs 12 24 .48 30.30 2.202 0.028°*
Social activitics
Week O vs 4 26.04 28.86 1.310 0.190
\Week 4 vs 8 27.52 2748 0.019 0.985
Wecek O vs 8 26.54 28.39 0.794 0.427
Week 4 vs 12 25.12 2971 1.841 0.066
Week 8 vs 12 25.04 29.79 2.204 0.028°*
Week 0 vs 12 25,08 29.75 1.681 0.093
Pain
Weck 0 vs 4 27.08 21.89 033 i
Weck 4 vs 8 27.12 2T fa98. AL
Week Ovs 8 27.10 21.88 et ity
Week 4 vs 12 27.10 27.88 0.260 0.795

27.89 0.379 0.705
Week 8 vs 12 27.08 0.012 0.990
Week O vs 12 27.48 27'51 Dhis =

e —

*Significant diffcrence al a=0.05



TABLE 4.18: MANN WUITNEY-U TEST FOR COMPARISON OF
EXPERIMENTAL AND CONTROL GROUPS' GENERAL HEALTH
SCORES AT DIFFERENT TIME FRAMES IN TITE STUDY

GENERAL HEALTH EXPERIMENTAL CONTROL

Domains Mcan Rank Mean Rank z-value p-vala
Change in Health
Week O vs 4 26.52 28 34 964 0.0
Weck 4 vs 8 26.08 28,82 :.?81 0.23:
/ Week O vs 8 25.08 29.75 1.683 0.092
Week 4 vs 12 25.62 29.25 1.26] 0.207
Week 8 vs 12 27.04 27.93 0.524 0.601
Week O vs 12 25.04 28.79 1.578 0.115
Ovcrall Health
Week 0 vs 4 27.08 27.89 0.379 0.705
Week 4 vs 8 27.06 2791 0.34] 0.733
Week 0 vs 8 27.06 2791 0.342 0.733
Week 4 vs 12 26.08 28.82 0.988 0.323
Week 8 vs 12 26.04 28.86 1.309 0.19]
Week 0 vs 12 26.46 2846 0.857 0.39]
Social Support
Week 0 vs 4 27.58 27.43 0.076 0.939
Week 4 vs 8 27.58 27.43 0.076 0.939
Week 0 vs 8 27.65 27.36 0.113 0910
Week 4 vs 12 27.63 27.36 0.113 0.910
Week 8 vs 12 27.58 27.43 0.76 0.939
Weck O vs 12 27.69 27.32 0.128 0.898
(\1\?:& 0 vs 4 27.00 28.89 1.701 0.089
\Vcck 4 v§ 8 27.08 27.89 0.379 0.703
Weck O vs 8 26.08 28.82 1.099 0.272
Week 4 vs 12 26.65 28.29 0.566 0.57]
Week 8 vs 12 27.08 27.89 0.379 0.705
Week 0 vs 12 27.56 28.30 1.297 0.195

QoL= Quality of life



TABLE 4.19: MANN WHITNEY-U TEST FOR IIEALTH-RELATED
QUALITY OF LIFE SCORES OF PARTICIPANTS ACROSS DIFFERENT
TIME FRAMES IN THE STUDY

HRQL EXPERIMENTAL CONTROL
Domains Mecan Rank Mcan Rank  z-valuc p-valuc
Total Qol.

- Week Ovs 4 76 2151 0213 083!
Week 4 vs 8 b 2631 0537 0591
Week 0 vs 8 20,58 28.23 0486  0.627
Week 4 vs 12 238 £33 1.053 0293
Week 8 vs 12 25.18 28.68 1.599 0110
Week 0 vs |2 a8 0 AL 0921 0357
HESUB
Week 0 vs 4 2748 27.52 0.019 0.985
Week 4 vs 8 26.55 27.52 1.010 0.312
Week O vs 8 27.04 28.00 0.448 0.655
Week 4 vs 12 25.25 27.52 1.680 0.093
Week 8 vs 12 25.25 29.92 1.869 0.062
Week 0 vs 12 25.36 29.81 1.601 0.109
SOCSUB
Week O vs 4 27.09 27.94 0.502 0.616
Week 4 vs 8 27.09 2194 0502 0616
Week O vs 8 27.09 27.94 0.502 0.616
Week 4 vs 12 26.71 28.35 0.698 0.485
Week 8 vs 12 27.09 27.94 0.502 0.616
Week O vs 12 26.7] 28.35 0‘69_8_ 0382

—

HRQL=Hcalth-related quality of life, QoL=Quality of life. HFSUD= Hcalth and

functioning sub-scale, sQCSup=Social and cconomic sud-scale




TABLE 4.20: MANN WHITNEY-U TEST FOR HEALTH-RELATED
QUALITY OF LIFE SCORES AND DEPRESSION ACROSS DIFFERENT
TIME FRAMES IN THE STUDY

EXPERIMENTAL  CONTROL

Mecoan Rank Mecan Rank z-value p-vitlue

HRQL
PSPSUB Domuin

. Week 0 vs 4 27.64 27.35 0.153 0.879
Week 4 vs 8 27.57 2742 0.076 0.939
Week O vs 8 27.6] 27.38 0.114 0.909
Week 4 vs 12 27.04 28.00 0.386 0.700
Week 8 vs 12 27.04 28.00 0.567 0.571
Week 0 vs 12 27.14 27.88 0.297 0.767
HRQL
FAMSUB Domain
Week O vs 4 21.52 27.48 0026 0979
Week 4 vs 8 27.52 27.48 0.026 0.979
Week 0 vs 8 21.52 2748 0026  0.979
Week 4 vs 12 27.00 28.04 0482 0.630

. 27.04 28.00 0.567 0.571

Week 8 vs 12 2704 28,00
Week 0 vs 12 - . 0.448 0.655
DEPRESSION
Week 0 vs.;s 28.36 26.58 0.763 0.445
Week 4 vs 8 28.82 26.08 1.101 0.27]
Week 4 vs 12 28.27 25.63 1.242 Oi‘]‘g
Week 8vs 12 28.26 26.26 ?'Zgi 8'233
Week O vs 12 21.29 2_6‘_22. . e -

HRQLeHealth-related quality of life, PSPSUB= Psychological/Spiritual sub-scate

FAMSUB-Family sub-scale



4.1.13. BECK DEPRESSION INVENTORY SCORES OF PARTICIPANTS
ACROSS WEEK 0, WEEK 4, WEEK 8 AND WEEK 12 OF THE STUDY

within-group comparison of participants’ depression score using Fricdmann's

ANOV A showed significant decrease (implying less depressive symptoms) for both
the cxperimental and the coatrol groups with p-values of <0.001 and 0.029
respectively (Table 4.16). Mann Whitney-U test however, showed no signilicant

diffcrence between the experimental and contro} groups across all the time frames
(Table 4.20).



4.2 1HIYPOTHESIS TESTING
Sub-hy pothesis 1

H.o" There would be no significant difference in the experimental group's daily
activiies domain score of genctal health, on the Dartmouth COOP Chart across week
0. 4, 8 and 12 of the study.

Alpha lcvel=0.05

Test statistic: Fricdmanns ANOVA

Obscrved p-valuc: 0.002

Since the observed p< 0.05, the hypothesis was therefore REJECTED.

Sub-hypothesis 2

Ho There would be no significant difference in the control group’s daily activities
domain score of general health, on the Dartmouth COOP Chant across week 0. 4. 8 ond
12 of the study.

Alpha level=0.05

Test statistic: Friedmann’s ANOVA

Obscrved p-value: 0.194

Since the observed p> 0.05, the hypothesis was therefore ACCEPTED.
Sub-hypothesis 3

Ho: There would be no significant difference in the experimental group's feclings

domain score of general health, on the Dartmouth COOP Char across week 0, 4, 8 and

12 of the study.

Alphalevel=0.05
Test statistic: Friedmann's ANOVA

Obsetved p-value: <0.001

Since the observed p< 0.05, the hypothesis Wwas therefore REJECTED.

Sub-hy pothesis 4

Ho There would be no sigaificant diflerence in the control grou
across week 0. 4, 8 and 12 of

p’s feclings domain

score of general health, on the Darunouth COOP Chatt
the study.

Atpha level= 0.05



Test statistic: Fricdmann’s ANOVA
Observed p-value: 0.044

Since the obscrved p< 0.05, the hypothesis was therefore REJECTED.
Sub-hypothesis 5

Ho There would be no significant difference in the experimental group’s social
activitics domain score of general health, on the Dartmouth COOP Chart across week

0, 4, 8 and 12 of the study.

Alpha level=0.05

Test statistic: Fricdmann's ANOVA

Obscrved p-valuc: 0.011

Since the observed p< 0.05, the hypothesis was therefore REJECTED.
Sub-hypothesis 6

Ho There would be no significant difference in the control group's socsal activities
domain score of general health, on the Dartmouth COOP Chan across sweek Q. 4, 8

and | 2 of the study,

Alpha level= 0,05

Test statistic: Fricdmann's ANOVA

Obscrved p-value: 0.468

Since the observed p> 0.05, the hypothesis was therefore ACCEPTED.
Sub-hypothesis 7

Ho There would be no significant diflcrence in the experimental group's pain domain

score of gencral health, on the Dartmouth COOP Chart across week 0, 4, 8 and 12 of

the study.

Alphalevel=0.05

Test statistic: Fricdmann’s ANOVA

Obscrved p-value: 0.00]

Since the observed p< 0.05, the hypotbcsis was therefor
Sub-hypothesis 8

Ho Therc would be no significant difierenc or
of general health, on the Dartmouth COOP Chant across week 0, 4, 8 and 12 of the

¢ REJECTED.

c in the control group's pain domain score

study.



level= 0.05
tatistic: I'ricdmann’s ANOVA

1ved b—vulue: 0.003
.9'r¢' the obsetved p< 0.05. the hypothesis was (herefore REJECTED
é]',b.h_\-pothcsis 9
I{o fﬁcm would be no signilicant difTerence in the experimental group’s change-in-
heslth domain score of general health, on the Dartmouth COOP Chan across week 0.
4, 8 and 12 of the study,

Alpha tevel= 0.05

Test statistic: Friedmann's ANOVA

Observed p-value: <0.001

Swee the observed p< 0.0, the hypothesis was therefore REJECTED,
Sub-hypothesis 10

Hs There would be no significant diflerence in the conuol group's change-in-bealth
domain score of general health, on the Dartmouth COOP Chart acioss week 0, 4. 8 and
12 of the study.

Alpha levei=0.05

Test statistic: Friedmann's ANOV A

Observed p-value: 0.232

Since the observed p> 0.05, the hypothesis was therefote ACCEPTED
Sub-hypothesis 11

H;, There would be no significant dilTercnce in the expetiments] group's overall benhtd
domain score of general health, on the Darimouth COOP Chan across week 0, $. ¥ and

12 of the study.

Alpha level=0.05

Test giatistic: Fricdmano's ANOVA
Observed p-value: 0.044

Since the observed p< 0.05, the hypathesis was therefure REJE
Sub-hypothesis 12

i, There would be no significant differcice
domain gcore of uenerul hesiih, on the larumpyt

CTED

in the coatro] group’s vvermll health
h COOP Chant asross week 0.4, 8 and



12 of the study.

Alpha level= 0.05

Test statistic: Friecdmann’s ANOVA

Obscrved p-value: 0.340

Since the observed p> 0.05, the hypothesis was thercfore ACCEPTED.
Sub-hypothesis 13

Ho There would be no significant difference in the expetimental group’s sociol support
domain score of gencral health, on the Dartmouth COOP Chant across week 0, 4, 8 and

[2 of the study.

Alpha level= 0.05

Test statistic: Friedmann's ANOVA

Obscrved p-value: 0,011

Since the observed p<0.05, the hypothesis was therefore REJECTED.
Sub-hypothesis 4

Ho There would be no significant differcnce in the conlrol group’s social suppont
domain scorc o f general health, on the Dartmouth COOP Chast across week 0, 4, 8 and
12 of the study.

Alpha level=0.05

Test slatistic: Friedmann®s ANOVA

Obscrved p-value: 0.061

Since the observed p>0.05, the hypothesis was thereforc ACCEPTED.

Sub-hypothesis 15
Ho There would be no significant difference in the experimental group’s quality of lifc

domain scorc of general health, on the Dartmouth COOP Chart across week 0, 4. 8 and

12 of the study.

Alpha level=0.05
Test statistic: Fricdmann’s ANOVA
Obscrved p-valuc: 0.002

Since the obscrved p< 0.05, the hypothesis Wils therefore REJECTLD.



l Suh-h)’pothcsis 16

Ho There would be no significant diffcrence in the control group®s quality of life

domain scorc of general health, on the Darimouth COOP Chart across week 0, 4, 8 and
12 of the study.

Alpha level= 0.05
Test statistic: Fricdmann’s ANOVA
Observed p-valuc: 0.072

Sincc the obscrved p> 0.05, the hypothesis was therefore ACCEPTED.
Sub-hypothesis 17
Ho There would be no significant diffcrence in the Beck Depression lnventory scores
of the cxperimental group across week 0, 4, 8 and 12 of the study:,

i Alpha lcvel= 0.05
Test statistic: Friecdmann's ANOVA
Observed p-valuc: <0.001]

| Since the observed p< 0.05. the hypothesis was thercfore REJECTED.
Sub-hypethesis 18
Ho There would be no stgnificant diffcrence in the Beck Depression Inventory scores
of the control group across week 0, 4, 8 and 12 of the study.
Alpha level=0.05
Test statistic: Fricdniann’s ANOVA
Observed p-valuc: 0.029
Since the obscived p< 0.05, the hypothesis was therefore REJECTED.

Sub-hypothesis 19
lo. There would be no significant difference in the diastolic blood pressurc of the

experimental group across week 0, 4, 8 and 120of the study.

Alphalevel= 0.05
Tes! statistic: Onc-way ANOVA
Obscrved p-value: 0.417

. S D.
Since the gbserved p>0.05, the hypothesis Wvas therefore ACCEPTE



Sub-bypothcsis 20

Ho There would be no significant difference in the diastolic blood pressure of the
control 2roup across week 0, 4. 8 and 12 of the study.

Alpha level= 0.05

Test statistic: Onc-way ANOVA

Obscrved p-value: 0.417

Since the observed p>0.05, the hypothesis was therefore ACCEPTED.

Sub-hy pothesis 21

Ho There would be no significant difference in the systolic blood pressure of the

experimental group across week 0, 4, 8 and 12 of the study.
Alpha level= 0.05

Test statistic: Onc-way ANOVA

Observed p-value: p=0.504

Sincc the observed p>0.05, the hypothesis was thereforc ACCEPTED.
Sub-hypothesis 22

Hy There would be no significam difference in the systolic blood pressure of the
control group across week 0, 4, 8 and 12 of the study.

Alpha Icvel= 0.05

Test statistic: One-wny ANOVA

Obscrved p-value: p=0.50+

Stnce the observed p>0.05. the hypothesis was thercfore ACCEPTED.

Sub-hypothesis 23
Ho There would be no significant difference in the resting heart totc of the

experimental group across week 0, 4. 8 and {2 of the study.
Alpha level= 0.05

Testsiatistic: One-way ANOVA
Obscrved p-value: p=0.410

Since the observed p>0.05, the hypot! esis was thercfore ACCEPTED.
Sub-hypothcsis 24

Ho There would be no significan
group across week 0, 4, 8and 12 of the study.

Alpha level= 0.05

¢« differcnce in the resting heatt rate of the control



Test statistic: Onc-way ANOVA
Observed p-value: p=0.410
Since the observed p>0.05, the hypothesis was therefore ACCEPTED.

Sub-hy pothesis 25

Hy: There would be no significant difTerence in the cardio-respiratory fitness scores of
the experimental group across week 0, 4, 8 and 12 of the study.

Alpha level= 0.05

Test statistic: One-way ANOVA

Observed p-value: p<0.001

Since the observed p<0.05, the hypothesis was therefore REJECTED.

Sub-hyyiothesis 26

Ho There would be no significant diftcrence in the cardio-respiratory fitness scores of

the control group across vweck0, 4, 8 and 12 of the study.

Alpha level= 0.05

Test statistic: Onc-way ANOVA

Observed p-value: p<0.001

Since the observed p<0.05, the hypothesis was therefore REJECTED.

Sub-hypothesis 27

Ho There would be no significant difference in the percent body fat of the

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

Alpha level= 0.05

Test statistic: One-way ANOV A

Observed p-value: p=0.083

Since the observed p>0.05, the hypothesis was thereforc ACCEPTED.
Sub-hypothesis 28
Ho There would be no sighificant difference in
group across week 0, 4, 8and 12 ofthe stucly.

' Alpha level= 0.05
Test siatistic: One-way ANOVA

the percent body fat of the control

Obseived p-value: p=0,083

i CCEPTED.
k Since the obsesved p>0.05, the lypothcsis Was therefore A



nathesis 29

-

There would be no siguificamt difference in the experimental  group s
: thtfunctioning domain score of the Quality of life — Multiple Scleiosis Version
{QOL-MS), acioss week 0, 4, 8 and 12 of 1he study.

Alpha level= 0.0$

T es! stutistic: Friedmann’s ANOVA
Observed p-value: 0.001

Since the observed p= 0.0S, the hypothesis was therefore REJECTED
Sub-hy'pothesls 30

lo There would be no significant difference in the conwrol group’s health/funcuoning
domain score of the Quality of life ~ Multiple Sclerosis Version (QOL-MS). acoss

week 0, 4, 8 and 12 of the study.
Alpha level= 0.05

Test statistic: Fricdmann's ANOVA
Observed p-value: 0.204

Since the obscrved p> 0.085, the hypothesis was therefore ACCEPTED.
Sub-hypothesls 3}

Ha There would be no significant difleience in the expenmental group's social and
economic dornain score ofthe QOL-MS, across week 0, 4, 8 and 12 of the study.
Alpha level= 0.05

Test statistic: Fricdmann's ANOVA

Observed p-valuc: 0.027

Since the observed p< 0.05, the hypothesis was therefore REJECTED.
Sub-hypothesis 32

lio Th ere would be no sign
economic domuin score of the QOL-MS,
Alpha level=0.05

Test suatistic: Fricdmann's ANOVA
Observed p-valuc: 0.204

Since the obscrved p> .05, the hypot

ificant difference in the contiol group's social and
across week 0, 4, 8 and 12 of the study.

hesis was therelore ACCEI'TEED



"I)_'pothcsis 33

To There would be no sjgpificant difference in  the cxperimental group's

psychological/spintual domain score of the QOL-MS, across weck 0 4, Band 12 of the
study. |

Alpha level= 0.05
Test statistic: Fricdmann's ANOVA
Observed p-value: 0.027

Since the observed p< 0.05, the hypothesis was therefore REJECTED.
Sub-hypothesis 34
Ho There would be no significant dilference in the coniro] Eoup’s

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

the study:.
Alpha level= 0.05

Test statistic: Friedmann's ANOVA
Obscrved p-value: 0.064
Since the observed p> 0.03, the hypothesis was therefore ACCEPTED.
Sub-hy pothesis 35
i Ho. There would be no significant dilTcrence in the experimenial group's family
domain score of thc QOL-MS, across weck 0, 4, 8 and 2 of the study-
! Alpha level= 0.05
{ Test statistic: Friedmann's ANOVA
Obsetved p-value: 0.072
Since the observed p> 0,05, the hypothesis was thetefore ACCEPTED.

| Sub-hypothesis 36
Ho There would be no significant difference in the control group’s family domain

score of the QOL-MS, across weck 0, 4, 8 and 12 of the study.
Alpha level= 0.05

Test statistic: I'riedmann’s ANOVA
Observed p-value: 0.204

Since thc observed p> 0.05,

the hypothesis Was therefore ACCEPTED.



ub-hypothesis 37

- There would be no significont difference in the expenmental group’s overall

health-related quality of life scores of the QOL-MS, across week 0, 4. 8 and 12 of the
study.

Alpha level= 0,05

Test statistic: Friedmann’'s ANOVA

Observed p-value: <0.001

Since the observed p<0.05, the hypothesis was thercfore REJECTED.
Sub-hypothesis 38

Ho There would be no significant diflerence in the control group's overall health-

related quality of life scores of the QOL-MS, across week 0, 4, 8 and (2 ol the study.

Alpha level= 0.05

Test statjstic: I'ricdmann’s ANOVA

Obsened p-value: 0.002

Since the observed p< 0.05, the hypothesis was therefore REJECTED.

Sub-hypothesis 39

Hg There would be no significant difference between the geoeral health scores of the
experimental and control groups at the time frames of week 0/weekd, weekd/week8,
week0/weck8, weekd/week 12, week8/week |2 and weck0/week12 in each of the eight
Dantmouth COOP Chart domains.

Alpha level=0.05

Test statistic: Mann Whilney U
Observed p-value: The observed p- value was less than the alpha level {p< 0.05) only

in two domains: the daily actjvities domain and the social actwities domain ot the

following time frames:

Daily activities domatn: At weekdth/8” (
(P=0.029) and week0/12* (p= 0.028).
Social ctivities domain: At week8ilv 12" only (p~0.028). N
Thus, the hypothesis was REJECTED for the datly activities domain at WweekHhvg™,
WeekO/8®. weekddly/12> and week0/12® and for social activitics domain al week

8%/12%, byt ACCEPTED forall the other lime frames in thesc two domains as well as
| e feelings, pain, change in

pe 0.020), week(/8" (p=0.008), week4th/12"

e s el ins (1. th
all the time frames in the remaining 51X domains (1 ¢- 3
W8olth veoall leaalih cncial SUppont and quality of life (QOL) domains).



b-hy pothesis 37

. There would be no sigpificant : : |

mhh-felﬂtfd quality of lifcgscorcs of (:::c(;c(';:.el\:lns ‘e experimenta’ group’s overal
“V19, across weck 0, 4. 8 and 12 of the

study,

Alpha level= 0.05

Test statistic: Fricdmann's ANOVA

Observed p-value: <0.001

Since the observed p< 0.05, the hypothesis was therefore REJECTED.

Sub-hypothesis 38

Ho There would be no significant difference in the control group’s overall health-

related quality of life scores of the QOL-MS, across week 0, 4, 8 and 12 of the study.

Alphalcvel= 0.05

Test statistic: Friedmann's ANOV A

Observed p-value: 0.002

Since the observed p< 0.05, the hypothesis was therefore REJECTED.

Sub-hy pothesis 39

Ho There would be no signilicant difterence between the gencral health scoies of the

cxperimental and control groups at the time frames of week 0/weekd, weekd/week8,

weekO/vweek8, weekd/week 12, weck8/weeki2 and weekO/weekl2 in each of the eight

| Darunouth COOP Chant domains.
Alphalevel= 0.05
Test statistic: Manp Whitney U
Observed p-value: The observed p- value was less than the alpha level (p< 0.05) only
in 1m0 domains: the daily activitics domain and the social activities domain at the
following time frames:
Daily activities domain: At weekdth/8"(p= 0.020), week0/8™ (p=0.008), weekdth/12®
(P=0.029) and week0/12™ (p= 0.028).

Social activities domain: At week8th/12" only (p=0.028).

Thus, the hypothesis was REJECTED for the daily activities domain at weekJthv 8™,

week/g?, weekdth/12% and

8%12¢ , but ACCEPTED for all the other time fi |
domains (i.e. the fcelings, pain. change in

ty of life (QOL) domains).

week0/12® and for social aclivities domain a8t week
ames in these two domains as well as

all the yme frames in the remaining six

health, overall health, social supportand qual
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Hg There would be no significant difference between the Beck Depression Inventory

scores of the experimental and control groups at the Gime [rames of week 0/weckd,
week4/week8, week0/weck8, weekd/week12, weekB/weeki2 and weekO/week12 of
the study.

Alpha level= 0.05

Test statistic: Mann Whitney U

Observed p-volues: 0.445, 0.271, 0.214, 0.214, 0.445 and 0.233 for week O/week4d,

weekd/week8, week0/wveek8, weekd/week12, week8/week]?2 and week0/week1?2

respectively.

Sincc the observed p> 0.05 in all the time fiamies, the hypothesis was therefore

ACCEPTED f(or cach of the time [rames.

Sub-hypothesis 41

Ho There would be no significant diffcrence between the diastolic blood pressure of

the experimentol ond control groups at weceks 0, 4, 8 and 12 of the study.

Alpha lcvel= 0.05

Test statistic: Independent 1-test

B The p-valucs were 0.862, 0.511, 0.480 and 0.100 at wecks 0, 4, 8 and 12 of the study-
Since the obscrved p-valuc> 0.05 in cach of the weeks, the hypothesss was therefore
ACCEPTED for each of the wceks.

’ Sub-hypothesis 42

ko There would be no significant difference between the systolic blood pressurc of the

experimental and control groups at wecks 0, 4, 8 and |2 of the siudy

Alpha level= 0.05

Test statistic: Independcent t-test

The p-values were 0.951, 0.806, 0.062 and 0.00+4 at wee
4 and 8 of the study and <0.05 in week

ks 0, 4, 8 and 12 of the study

Since the observed p-value> 005 in weeks 0,
12 of the study, the hypothesis was Uherclore ACCEPTED for weeks 0. 4 and 8 of the

study, but REJECTED for weck 12 of the study.

Suh-hypothesis 43

Hy here would be no significant difTerence between
s a1 weeks 0, 4, 8 ond 12 of the study.

the resting heat rate of the

exXpCrimental andl control group

Alpha level= 0.05
121



tatistic: Independent t-test

values werc 0.504, 0.408, 0.207 and 0 305 at weeks 0. 4. 8

Sub-hypothesis 44

Hy, There would be no significant difference between the cardjo-respiratory fitness
scores of the experimental and contro] groups at weeks 0, 4. § and
Alpha level=0.05

12 of the study.

Test statistic: Independent t-test

The p~values were 0.956, 0.778,0.198 and 0.010 at weeks 0, 4, 8 and 12 of the study.
Since the observed p-vnlue> 0.05 in weeks 0, 4 and 8 of the study and <0.05 in week
12 of the study, thc hypothicsis was therefore ACCEPTED for weeks 0. 4 and 8 of the
study, but REJECTED (or week 12 of the study.
Sub-bypothesis 45
Ho There would be no significant diffcrenee between the pereent body fat of the
experimental and control groups at weeks 0, 4, 8 and 12 of Lhe study.
Alpha level= 0.05
I Test statistic: Independent t-test

The p-values were 0.896, 0.420, 0.071 and 0.001 at weeks 0, 4, 8 and 12 o[ the study.
I Since the observed p-value> 0.05 in weeks 0, 4 and 8 of the study and <0.05 in week
12 ol 1he study, the hypothesis was therefore ACCEPTED for weeks 0. 4 and 8 of the
study, but REJECTED for week 12 of the study.

Sub-hypothesis 46

Ho Thete would be no significant difference betseen the health-related quality of lile

I eek O0/weekd,
scores of the experimental and contro] groups at the time (romes ol week 0/week

8 weekd/veekl2, week8/week12 nnd weckOweekl2 in

weekd/week8, week0/week |
in the oveall scores of the Quality of life-Muluple

each of the four domains and
Scletosis Version,
Alpha jevel= 0.05
Test statistic: Mann Whitney U
Overall QOL,: The p-values ‘were: 0.831, 0.59
week (/weekd, weckd/weeks week0/weeks, weekdfiveekl

1, 0.627, 0.293, 0.110 and 0.357 for
week8/weekl2 and

week@/weck] 2 respectively.



Since the observed p> 005 jn all the (ime frames
ACCEPTED for each of the (ime frames. |
Health and functioning syb.scale; Tpe

0062 and 0.109 for week Q/veckd, we

the hypothesis was therefore

p-values \vere: 0,985, 0.312, 0.655. 0.093,

ekd/week8 week0/weck8
' . weckd/week|
week8/weekl12 and weekO/weeki2 ¢ espectively. weckd/week |2,

Since the observed p> 0.05 in a)] qi lime [rames, the hypothesis was therefor
ACCEPTED for each of the time frames. °

Secial and cconomic sub-scale: The p-values were: 0.616,0.616,0.616.0.485 0616

and 0485 for week O/veekd, wcekd/week8, week0/week8, weekd/wveek |2

week8/week } 2 and weekO/week ]2 tespectively.

Since the observed p> 0.05 in all the time Gamcs, the hypothesis was thetefore
ACCEPTED for each of the time frames.

Psychological/spiritual sub.scale: The p-values were: 0.879, 0.939, 0.909, 0.700,
0571 and 0.767 for weck O/weekd, weckd/weckS, weekQ/week8, weekd/week]?2,
weck8/week[2 and weekO/week12 respectively.

Since the observed p> 0.05 in all the time frames, the hypothcsis was therefore
ACCEPTED for cach of the time frames.

Family sub-scale: The p-values were: 0979, 0.979, 0.979, 0.630, 0.571 apd 0.655 for
weck O/weekd, weekd/week8, week0/week8, weekd4/week]2, week8/week]12 and
week0/week 12 respectively.

Since the observed p> 0.05 in all the time fiames, the hypothesis was therefore

ACCEPTED for each of the time frames,



43, DISCUSSION

ergomctry 1raining on the systolic plood pressure, diastolic bjgog pressure, resting

ymptoms, heafth-
limb paralytic poliomyc litis
Oyo Siate, Nigetia,

heatt rate, cardio- respiratory fitness, percent body fat, depressive
rclated quality of life and overa)] general health of lower

survivors With secondary health conditions in [badan

4.3.1. PHYSICAL CHARACTERISTICS OF PARTICIPANTS

The participants in the experimental and control groups in this study were not
significantly differentin age (p=0.84 0), height (p=0. 604), weight (p=0.89 0), body
mass index (p=0.436), percent body fat (p=0.89 6)diastolic blood pressure (p=0.862),
systolic blood pressure (p=0,951), cardio-respiratory fitness (p=0.956), dcpressive
symptoms (p=0.213) and quality of life (p=0.121) at baseline. Therefore. differences in
the physical charactcristics in the two groups might not have been a rival hypothesis

for the differences obscrved in the groups’ selected heath variables,

13.2. EFFECTS OF ARM ERGOMETRY TRAINING ON THE SELECTED
HIEALTH INDICES OF PARTICIPANTS

43.2.1. Cardiovascular Variables (Hcart rate, systolic, ond diastolic blood

pressure)
The results of this study showed that there was no statistically significant diflerence in

the heant rate and diastolic blood piessure of the cxperimental and control groups at the
four selected time points ol this study, wiilc signiticant diflerence was observed i the

systolic blood pressure at the end of the 12 week only. There was however significant

improvement in all the cardiovascular varigbles (indicated by a significanticduction in

the heant ratc, systolic and diastolic blood pressure) Of the experimental group acrass

the diffefent time frames in the study. Though thcic wos no significant difference

obseryed between the groups across the dillerent time fiames of this study, the main

i - i (30 ipntficant for heart
elteris of group and time as well as their interaction ellects were signifi

fate, gysiolic blood pressure and diastolic blood pressure

Changes in these heallh varinbles in 1he expetimental group. A similar

This implies time-d¢pendent
trend was

bOWevcr notobserved in the conlrol Erovp.



jﬁgﬁc eXercise 1aining results jn number of analomical and

| an
N@fﬂamns that lead to enhanccd cardiO\'nscuIar
.enpaci'y (Sm“h ﬂnd chhall- 20]

physiological
function and improved aerobic
| ). Specificaily, most of the benclicial eftects of
exercise on cardiovascular health have peen linked to the modification of several

modifiable coronaty 1isk factors. such as plood pressure levels and body mass index

(Wei et al, 1999; Pitsavos ct al, 201 1), Although there is 3 paucity of jnformation about

physiologic responses of persons with physical disabilities 1o exercise, existing

literature supports that the capacity of these persons (o adapt 1o increased levels of

exercise is Similar to that of persons without disabilities (Kilmer. 2002)

In the systematic revicw of excrcise interventions for people with physical and
cognitive disabilities., Rimmer et al. (2010a), observed that Multiple Sclerosis and
Stroke were the most common conditions sfudicd, while limited researches were
carfied out on polio survivors. Thus, closely related studies invoiving polio survivors
(i.c., studies which employed arm ergometiy as the foim of acrobic exercise and
asscssed cardiovascular variables as research outconies) are not readily avaslable in
literature. However, findings from this study compared favourably with findings from
aprevious study involving patients with lifestyle-limiting claudication. Treat-Jacobson
¢t al (2009) repotted no significant difference in the resting heast rate and diastolic
blood pressure of their participamis following 12 wceks of arm crgometry trining,
while there was significant decrease in the testing systolic blood pressure as similarly

reported in this study.

WestliofY et al (2008) on the other hand, reported significant decreascs in botly systolic

and diastolic blood pressurc of patients with hypenension following 2 12-week upper
in reference had high blood pressure; it is

lmb ergometry, As participantsin this study |
readily amcnable to the exercise-

possible that their already-high blood pressure Was
perhaps, the effect of the excicise ptogramme was

induced physiological change; of :
hence. the significant

More readily detectable on their already-high blood pressure, . ¥
‘ Is i View' o
difference reported also in their diastolic blood pressure. This 1s plausiblc in vies

' hlood pressurc
the submission of Comelissen and Fagard (2005) that, reduction In :
y more pronounced in hypeneasive

|b"owin . e lraining 1S usuall
- excercyse raining :
8 cardiovascular ex icant dilYerence in the

Pticnts, However, Jones ct al (1989) tepoﬂcd no Sign



iovascular variables of polio sysvivgs following g

ragramme. |1 should be noled that unlike in the present stu
bicycle ergometer, hence,

6-week aciobic excrcise

- dy, Jones et al employed a
Participaats performed their gerobic workout with their

aretic lower limbs. Although the gerobic raining programoie [asted 4 weeks longer

panicipants” cardiovascular varigbles rentained stalistically unchanged. This could

possibly be because of the difficulty in gchicving their peak aerobic workout with

parctic limbs and therefore, cardiovascular adaplatons were not significantly induced

(although. reported increment in (he participants’ cardio-respiratoly fitness index

supporled @ training response). The researchers were also conscious of the need 1o
owid the risk of overuse and muscle fatigue in panticipants® polio-affected Jower
limbs. Thus, exercise training scssions were divided into bous that were inlerspersed
with rest periods. Additionally, participants exercised only oncc a weck under
supervision, While the temaining two sessions were caried out individually at home.
Strict cotnpliance withi the exercise intensity all through the entire petiod was thus,
doubtful. In the present study however, participants exercised under supervision all
lhrough the l2-week waining period and the cxereise intensity was adequatcly
monitored for compliance. Since the upper limbs were not affected with polio, it was
c¥y for patticipants to carry oul the cxercise programme within their target heart rate

range cfleclively without quick fatigability.

Halsicad (1998) had previously advised that upper limb acrobic exercisc should
altematively be ernployed for polio sunivors with lower limb paralysis in order to
elicit all the desired effects of an acrobic workout. Findings from this study have
funibier lent credence to this view that arm crgometry is an effective acrobic raining

Programme and is capable of cliciting favourable iraining eftect on the blood pressure.

' [ jeve an acrobic
In addition, i1 provides evidence to support thst polio survivors can achieve an

. . ses in their
exercisc  workload that is sufliciemt (0 clicit favourable respon

: n
i - : ncuromuscular status. Al
eardiovascular systems despite  their compromiscd

y moaitored arm crgometry lraining of

dividualjzed well-planned and closcl |
| i cflects. Futther studics

Propriale intensity will produce the cxpecied IS

e oboratc |
elving polio survivors arc however necessary 10 corr

arm crgomefry ttaining Of l
n literature for referencing.

he cardiovascular
Studies investigating the effect of

¥anables of polio survivors arc not available !



Indices of llcalth-Related Fitness (Percent
respiratory fitness)

The results of this study showeq significant

cardio-respiratoty fitness across all (he time

bodv fat and cardio-

INCreases in the cxpenmental gioup’s
frames of the study. \chile significant
end of the 12" week of the study. This

. ; al (1992) who reported both within and between-group
increment In the cardio-respirtory fitness of polio sury

between-group difference was only seen at (he

finding 287ces with Kriz ct

B ivors following a 16-week arm
cfSomcuy 1raining programme. The respi(s indicated that twelve weeks of

appropriately-structured arm crgometry waining programme was sufficient 1o
significantly task the cardio-respiratory function of lower limb paralytic poliomyelitis
survivors, with resultant improvement in cardio-respiratory fitness. Yamecy and
Greenwood (2005) had previously submitted that cardio-tespirntory deconditioning;
onc of the factors responsible for reduced cardio-respiratory fitness in people with

physical disabilitics is readily amenable to exercise.

Though there is paucity of studies which cmployed aim ergomctry training and
examined cardio-respiralory fitness as a rescarch outcome among polio survivors.
increase in cardio-respiratory fitness following arm crgomelry training have been
documented among other populations with neurological sequelae. Briken ct al (2013)
reported within and between-group increases in Lhe cardio-respiratory fitness of
patients with Multiple Sclerosis following 8-10 weeksof amm ergometry training.
while DiCarlo ct al (1983) scponted increasc (n the €afdio-tespirntory fitness of spinal
cord-injured patients following S-weck arm ergometty training. These findings lend

SUPPOIt to the fact that arm crgomelry raining is effcctive in promoting the

Qrdiorespiratory heaith,
]

For percent body faf, significant teduction was observed in the experinental group

across all the time frames of the study, wule significant between-group difference was

only seen at the end of the 12% weck of the study. There is a dearth of literature on the

eflects of gem ergometry training (or other forms of acrobic training) o
hence. findings {rom this study cannot be comparcd

od findings difler froin those of

nt body fat after an 8-week

n the percent

body fa among polio survivors,
With closely related studies. Howeve. the observ

Marion ¢ al (1986) who reported no chang¢ in the peree
192



‘,;Q&anon et al (1986) lasted only 8 weeks_ whi

omelry (rdining in an adolescent vvith
myclodysplasia. The traini
’ Ng programme

ile the duzation of rrajning in thi
tra1neng in this stud
was four weeks longet, which probably have accougied g the sigiificant reducti .
reduction in
Maiion ¢t g) (1986) rcpoited indings from a

1 :
hat case studies are¢ ofien contexl.specific

participants’ percent body fat. Morcovey,
case study, and in view of the foct t
(Nwadinigwe, 2012) and in most cascs, limited 10 the subject of stidy. Poptlsions
froni such studies are usually not subject 1o generalization.

Encrgy cxpenditure which accompanics regular aerobic exercise contributes positively
to weight loss and reduction in percent body fat (Kravitz and Vella, 2002; Babalola.
2005). This is because, fat metabolism is an altetnative encrgy source during
prolonged cxcrcise scssions, particularly when the muscie glycogen stores have
become deplcted with increased mectabolic deminnd (Burton et al, 2004). Thus, a
metabolic training eflcct of aerobic exercisc is an enhanced ability to mobilize and
drcakdown triglycerides (the fonn in which fat is stored in the body) for energy use

(Keavitz and Vella, 2002). This breakdown offat results in weight loss.

Narayani and Sudhan-Paul-Raj (2010) and Song ct al (2012) respectively reported
significant reductions in percent body fat of obese women and obese men respectively,
following an aerobic training programme, though modes of acrobic training other than
arm crgometry were employed. Warpeha (2011) carlier noted that arm crgomctry is the
most undcr-used mode of aerobic waining, hence, the apparent paucity of studies
employing armm crgometiy for referencing (particulatly among polio survivors)
However, [arbu et a) (2010) opined that patticipation in acrobic training would, in

Most cases, lead 1o weight loss in polio survivors. This could have accounted for the

reduCtion seen in the percent body fat of participants in the excreisc group. Studics arc

however necded 10 corroborate the (indings of ts study among polio survivors. as

nONc of the few available studies on aerobic excreise in this population has previously

Lsesscd percent body (it as an outcome variable.

e measures of adiposity in the control group

- an uncxpected tinding. There was weight

up over the couse of the 12-week study

The sipnificant increase recorded in th
from the 4t week of the study was howeve

8in among participanis in the control Bfo

" ik



 possibly nccounted for the reg uction o

oy their fj
1212" week, 812" week and o/j2t ItNess measureg g

h the time frames

of the study. This weight gain probably

) ANy season with serious llood mishaps

» which might have

| | i caused th Ci

restrain their outdoor activities and hence, their energy cxpendi c f\:mumnu 3
itwe. When there is

such that epergy :
: , cxpendilyre s :
excessive fat accumulntion, Jeading (o weight-gajn, i

week
occurted because the siudy ook place i the ¢
within Ibadan mictropolis ot (he period

encrgy imbalance in the body,

IS incvitable, Contrarily, this could

becn com ' -
have been compensated for in the experimental 8roup who werc on a regular exercise

Unining Programme all through the period. Nope of the groups was on calorie

restrictions. Thus, it can be extrapolatcd 1ha g well-siructured individualized, ]2-week
b ) 1 ~W¢
am-ergometry l1aining could adequately prevent unwanted weipbt-ain associated

with physical inactivity among polio survivors, as inferred from tindings in this study

4.3.2.3. Quallty Of Lifc and Depression

The findings of this study showed no significant between-group difTerence in the
quality of life of participants in the experimental and control groups actoss all the time
fiames of the study. However, significant increases werc observed in the overall
quality of life (QoL) and all its sub-scales (except the family sub-scale) in the
expenmental group. This agrecs with the findings of Oncu (2009), who reponed
significant increasc in the QoL of polio survivors aficr an acrobic uaining progiamme.
Seton et al (2008) carlicr opincd that the health-relaicd components of physical fimess
(such as cardio-respimtory filness and body conmposition) contribute (0 a healthy QolL..
This is because; optimal fitness is reflecied in an individual’s ability to cope well with
daily life. Thus, the improved cardio-respirtory fitness and percent body fat of
Rricipants in the expcrimental group could have contributed to their improved Qol.

A signilicany decreasc in depressive symploins was also obscrved in the experimental
€0UP, though, no significant between-group diflesence was observed acruss all the
limc fmmcg of the study. This ts 1n cOnsonance with the findings of Bnken ct al (2013)

who reforied signilicant reduction in depregsive symplonis among M luluple Stlerosis

Piicnts following 8-10 weeks of artn crgomici truining. The antidepressiitg action 1s
. I : s (N 2
OfC of the ;ost comtnonly accepted psychological penclits of excreise (Krvitz, 2007),

m"”’cmhnl ¢t al (2007) opined thnt acroble training Proy ides an etfective conditioming



—
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|

+ Sties sniong polio survivors, Briken ¢t d

" An Unexpected finding from this study was the significant

Improvement in the ovenal|

their depressive symptoms. Since

llexibility exereises which were camied
out by the control group could improve Qol. (Sigal et al, 2004) or reduce depression, it
is probablc that the improvement observed could merely

Qol. of the control group as well as reduction in

there is no scientilic evidence to support that

be a result of improvement in
their social environment (specifically, as regards their opportunity to frecly imeract

with the researcher and the assistants during the period, which possibly reduccd
feelings of isolation or loncliness, as almost half of the panticipants weee unmarricd).
Siace participants in both cxperimental and control groups had opportunity 10 discuss
issucs that were pertinent to them, this could have contributed positively 1o their social
aspect of QoL and lessened depressive symptoms. The W10 (2009a) identifies the
social envitonment as one of the key factors i deteomining the QoL and health status

of an individual and when this is favowable, the effect may be evident on the overall

QoL.

4,3.2.4. General Health Measurc

Findings from this study showed that there was significant positive trend towards
improvement in all the domains of Geneial Health measure in the experitnental group,
8 significant decreases (implying improvement) were seen in all its domains (feclings.
daily activitics. social activitics, pain. change-it-health, overall health, social support

and Qol), Significant between-group diflerence (improvement) was however scen
B sl (Hyad ;
only in the daily activitics’ domain at week 4™ "t 0/8°, week 47/127 and week

) ; T
012" time frames and in the social acuvities’ domaiin at week 8th/12” time flame

: 2000):
Excreise penefits the human body in o multi-factorial manncr (Booth ct al, 2000);

hence, ihic 12.week anmn crgometry taining could have clicited some bencliciol
' - o | all the domains of
Physiological changes thot translated into improved heaith 1n

I relaied
: Although there Is o dcattho
iy [ cxperimental Broup.
health measurc in the cxp 13y Treat-Jacobson (2009) reported
' ergometry’ lraiming In
reduced fatigue and improved walking ability following ann creometry



1o survivors. Reduced fatigue and improved walking ability could boik

being and enhance the ability 10 cag y out daily and social

these were ot primary outcomes m
that participants in the expcrimental

ove the scnse of well-

fivilics. Although, .
v 1S study, it was observed

Broup were able (o progressively improve their

‘performance of the six-minute walk-test (6-MWVT) with less fatigability (an evidence

of impraved cardio-respiratory fitness). This could have improved their activiues of

SiRliving and accord them betier Opportunily 10 parlicipate in social activities

lHence, the significant improvement obsctved in the daily and social activities domains

of the cxperimental group when compared with their counterpatts in the control group

could have resulted from theirimproved level of cardio-respiratory fitness.

Patticipants in the control group also demonstrated significan! decrease (implying
improvenicni) in the feelings and pain domains of genetal health. Although this was
unexpected, the 12-wecek {lexibility exercises canied out by patticipants in this group
could have cumulativcly had a bencficial psychological ciTect on them. and resulted in
a subtle improvement in their sensc of feeling and gencral well-being. There is
howeter, no published work to corroborate this submission, as flexibility excrcise has
been uscd in clinical trials primarily as a “placebo™ cxcrcise {Cuff et al. 2003: Ycung
and Ycung, 2001). Further studics may bc necessary o investigate other possible

clinical benefits of flexibilily cxcrciscs, particularly its long-tetm benefits, in casc

these might have been inadvertently overlooked

44. CLINICAL IMPLICATION OF FINDINGS
The siudy's outcome indicated that the cardiovascular health, cardio-respiratory

fitaess, and general health of lower limb parolytic poliomyclitis sutvivors could be

Improved (hrough a twelve-week individualized arm ergometry training prograinme. In

View of the mobility limitation and consequent reduction in physical activity which

‘ nditio
make polio survivors readily susccptible to 8 myvied of sccondary health conditions

ini imi ir health is
ad comorbidities, the use of arm crgomeuy Umining (0 optimize their
$IONgly encouraged. The routine use of arm Crg

May hel ' burden, thereby, cnha
Qi reduce their health ging oOf copIng with secondnry health

omelty fraining among this population

nce their quality of lifc and lesscn

the financiul burden and physical stress of Mand
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CHAPTER FIVE

SUMMARY., CONCL/S1ON AND RECOMMENDATION

50 SUMMARY

Poliomyelitis has becorme almosi extinet, but its survivors remain onc of the Jarges

groups of pcople with disabilities in 1he world. Reduced mobility places polio
survivors at risk of early onsctof age and lifestyle- relascd sccondary health conditions
and co-morbiditics and a number of health conditions have been documented apiong
them, While cxercise is now actively employed 10 promote health and prevent
secondaty health conditions, its use in Nigeria is almos! exclusively limited to
individuals without disabilitics and people with disabilitics are not getling needed
preventive exercise. It is thus not clear if Nigerians wilh physical disabilities can
benelit from structured exercise training progranmines. The effects of a (welve-week
atm ergonictry training on sclected health indices of lower limb paralytic poliomyclitis

survivors were investigated in this study.

1he literature review focused on delinition, patho-physiology, forms, clinical
Symptoms, management, and complications of polio, the health implications of aging
tnd physical inactivity on pelio survivors, and secondary health conditions and co-
morbidities associated with polio. Other arcas covered by the literature reviesy
included: health-related physical filness, assessment of body composition. asscssnu?nt
of cardio-respiratory fitness, blood pressure and health-related qunli.ty of lifc, .cxcrt.:lsc
and its health promotion and preventive role, types of exercisc, physiological

: ' ' aining for polio
adapations 10 exercise training ond acrobic/cardio-respiratory (raining po

Nrvivors.

mly sclected

‘ti who were rando
SIXtY poli ; - dary health conditions,
Y polio survivors with secondary oyt

: : . ~ared in the study. Thirty
#om 4 cohort of 252 polio survivors, parcipdic oup. However, 54

) . or exercise Br
pere randomly assigned tnto cither 8 control



Ii pﬁnts (p."(Cl’ciSC group=28

. control o
had a twelve Erop=20) completed the study. The exercise
p -

\wee Ak
| K ul.'m CIE0Metry (raining whieh was individup)ized for each
ticipant using the American College of Sport Medicine’s exercisc puideline for

.pglio sutvivors. Flexibility exercises yvere employed for wam up and cool-dow
. cool-down

lh. ‘h l Jhu 8
phases, while the control group had only Rexibility exercises (repliea of the \Vm-up

and cool-down activities canied gui by the exercise group). The selected healih

indices» namely the general health (GH), depressive symptoms (pS), quality of life
(Qol), restin@ diastolic blood pressure (RDBP), resting systofic blood pressure
(RSBP), resting heart rate (RIIR), cardio-respiratory (itness (CRF), percent body fat
(PBF) and body mass index (BMI) werc assessed at baseline and af every fows-weck of
the exercisc programme. Data were analyzed using descriptive statistics of mean and
standard deviation and inferential statistics, ANOVA. independent-t and Mann
Withney-U tests with alpha level sct at 0.05.

The mean ages of excrcisc (38.43 +6.97years) and control groups (38.08 +5.75ycars)
were not significantly different. At baseline, excteise and control groups were not
stguificantly different in their RSBP (127.71+7.78 vs 127.85+7.78mml{g), RDBP
(78-54+8.33 vs 78.85+3.73mmlig), RHR (80.50+7.06 vs 79.12+8.04beats/min), PBF
(28.51411.89 vs 28.17+5.62%), CRF ( 3.33+0.8] vs 3.35+1.43), Qol (20.07+1.0] vs
2105 +0.81), DS (7.2143 +7.49 vs 6.3846+9.00) and in all the eight domains of Gl 1.
At the twelfl) week, control group had signilicnntly greater RSBP (p=0.004} and PBF
(p=0.001) and significantly lower CRF (p=0.010) There were significant time and
fime-group interaction effects for RSBP (p=0.000), RDBP (p=0.000), RHR (p=0.000),
"BF (p=0.000) and CRF (p=0.000). Significanl between-group difterences were found
onlyin the daily activities (p=0.020, 0.008, 0.029 and 0.028 ot 4™/8", 0/8%, /12" and

. Q¥ '
012" weeks respectively) and social activities (p=0.028 at weck 8%/121h) domains of

GIL. There was no signilicant between-group difference in both Qol. and DS (p>0.3).

5.1. CONCLUSION

A twelve-week, individualized, arm crgomehy training reduced the re . |
(at. and increased the cardio-respiroton

ral health status of lower

sting hcarnt 1atv,

IEsling systolic blood pressure, percent body

| Vil mni cne
finess index, and social and daily activities domnins of & g
im ' ' conditions. Thus,
limb naralvtic naliamvelitis survivors with sccondary health



nelty training is an effcelive mode of

: acrobic cxercise (hot tan be used to
imize the health of pojio SUrvivors ywith |,

wer limb gMectatipn, who may find

slem, using conventional methods,

5.2, RECOMMENDATIONS
The following recommendations were made.

5.2,t. Recommicndations for Physia(hcrapists

limb paralyyc poliomyelitis
survivors with the aim of optimizing their health, | cffect, routine armg ergometry

the basic care of loser limb paralytic poliomyelitis
survivors With secondary health conditions.

Waining should form part of

3.2.2. Recomnicndations for the government, health-palicy makers and public
health oflicials

Ihe health-policy makers and public health officials should double their cHorts at
msunng that polio survivors and pcople swith disabilities generally, have access 10
disease prevention and public health promotion stratcgies. The government at state and
federal levels should focus on assisting people with disabilitics to meet their individual
potentials for physical, social. cmotional, and intellectual health by creating disabiliry-
facndly community (itness centres. Accessible exercise equipments (panicularly arm

tigometers) should be made available in various health centres for routine aerobic

exercises for peoplc with lower limb paralysis.

5.2.3, Recommendations for further studices |
I Future studics should include o follow-up phase 10 invesugate possible camy-over

iai ’ of polio
cifects of 5 [2-weck ann ergoniciry traiaing on sclected health indices of po
ﬂﬂWiVoj's‘

-spccilic outconie Mmeasures 10 assvss
2 Fulute syudies are needed to develop polio-specilic ot

indi io sunvivors. Geaenc
depression, qualily of life nnd other sclected health indices of polio suni ¢

i lio-specillc outcome
alleome nicasures were baslcally cinployed i this study as polig-spec

Measures yyere nonexistent,

1 s shanld he considered
=1 T P



on L Ik
_er raining 1s an cffective mode of acrobic excrcise that can be ysed o
optiauze the health of polio survivors with igwer limb

difficult to condition their cardio-pulmonayy sy's

affectation, who may find it

lem, using conventional ypethods.

52. RECOMMENDATIONS

The [ollowing recommendations were made,

5.2.|. Recommcndations for Physiothcrapists

'Ihc'OU!COlnc.O'f this study should encourage physiotherapists 10 readily employ arm
ecgomelry training as a mode of acrobic exercise for lower limh paralylic poliomvelitis
sutvivors with the aim of optimizing their health. In effect, routine arm ergometry
training should form pait of the basic care of lower limb paralytic poliomyelitis

survivors with secondary health conditions.

52.2. Recommendntions for the governmicnt, health-policy makers and public
health officials

The health-policy maokers and public health officials should double their effons at
ensuring that polio survivors and people with disabilitics genemlly, have access (o
diseasc prevention and public health promotion steategics. The govemtnent at statc and
federal levels should focus on assisting people with disabilities to meet their individual
sotentials for physical, social, emotional, and imctlectual health by creating disability-
friendly community fitness cenires. Accessible exercise equipments (paiticulacly arm
etgometers) should be made available in various health centres for routine aciobic

exercises for people wiih lower limb paralysis.

523. Rccommendultions for further studies
-up phase (O investigate possible carry-over

L Future siudies should include a follow . ‘
ecied health indices of polio
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APPENDIX 3

LETTER OoF INTROpyCTIQN

1
ar Sir/Madam,

1s. Alowoju, A.A. is g posi@aduate gudent in

the Department of Physiotherapy,
Cfﬂcge of Medicine, University of Ibadan (Matric

No. 66258). She is carrying out a
rcscurch titled “Sutvey of health profile of polio suvivors

_fesponses 10 a lwelve-week arm crgomelry (raining”

requirements for the award of
Ibadan.

in Oyo state and their
» In pastial fulliliment of the
the PhD, (Physiotherapy) degree of the University of

We therefore solicit your cooperation in completing the atiached questionnaire

honestly, and in allowing some measurements to be taken on you, We wish 10 assure

you that all information will be kept strictly confidential and uscd for rescarch pwipose
only.

Thank you.

Mrs. Abiola A. Atowoju Dr. B.OA. Adegoke

Supervisor
Researcher



' APPENDIX ¢

INFORMED CONSENT FORM
IRB Rescarch approval number:
This approval will elapse on:

Survey of Health Profile of Polio Syrviy
Twelve-week Arm Ergometry Training,
This study is being conducted by Mrs. Abiola A. Atowo;
Physiotherapy, Untversity oftbadan. It js sclf-sponsored.

orsin Oyo State and Their Responses to a

u of the Dcpam'nenl of

The purposc ol the rcscarci} is tq find out the present health profile of tndividuals who
ha?ve survived the past polio cpidemics in Oyo Statc, and sccondly, to determine the
ellect a twelve-wcek excrcise training programme will have on their health.

The rescarch will be in two phases. Phase 1 will be g survey while Phase 2 will be an
exercisc training scssion. For the survey, some of your hcalth paremeters, for instance.
your blood pressure, will be assessed using simple medical cquipments. You will also
be expected to complete sonic forms which will help to determine some aspects of
your health. These will be o once-and —for-all assessment, obtained on a single day.
No samples (e.g. blood) will be taken froin you. As many pafticipants as possible will
be recruited (or this phase. For the second phase, about 60 participants who take part
in the survey, who reside in Ibadan will be selected. Lottery will be used to divide
theminlo two groups, involving 30 participants each.
The two groups will be subjecied to different foms of excreises. A group will be
required to come thrice wcckly, on aliernate days, for twelvc consecutive wecks,
while the other will come on other three days of the weck for same number of weeks.
Your health variables (the ones assessed ot the survey) will be re-assessed every four
weeks to determine the effect your exercise progiamme has on you. You :should not
spend more than 1 hour at each visit. Your participation in the rescarch will not cost
you anything as the researcher will be totally responsible (or your transporiation to-
and fio- the rescarch venue, [ at the end of the study the other group happens to
benefit better than your group, you will be allowed to go thmugh a ;amal:llr c:fcm;:c
protocol if you so desirc. You may have mild muscle aches or ]?m'ns :1 bcr' lvcch-\l;!; é
I"hung session because your body is not used to such activity. wevcr, this

: : body gcts accustomed to the cxercise
cxpecled to reduce giadually as your body

Programme. You will not need any treatment for this.

will be used for research purposes alonc. Your
direct link of any information to your

ting (rom this study

All infonnation obtaincd in this study .
names will be coded such that there will be no ¢ A
name. Your name will not reflect in any publication

ircly voluntary. You may choose no: 10
icipation ot anytimc. This will not place
However, information oblained {fTom

¢d or uscd in 1cports of publications.
his 1csearch.

Your panicipation in this rescarch is ¢t
Patticipate, and you may withdraw your pa
A0y ncgative consequence on you whatsOC\é?il’i-
YoU before you vithdiaw may have bt.:c.n il Iin ;
You will not be paid any lees for pafticipaling




son obtaining informeu

_ A2 consen|:
Xplaincd this research

——  SIGNATURE

Statement of person giving consent:
| have read the description of the research (or hav
understand). | undetstand that My panticipation
puipose, nicthods, benefits, and the reaction | n

exercise scssion. if | am involved in the second phasc. [ understand that [ may freely
stop being pat1 of this sludy ot any time. | know enough about the study 1o judge that
want to parlicipate in it. [ have received g copy of this conscnt form.

¢ had it translaied into g language |
is voluotasy. | know enough about the
ay possibly bave afler canying out the

DATE _SIGNATURE

NAME




| APPENDIX D
BACKGROUND INFORMATION SHEET

L]
D R Y

..........................
..............

ooooooooooo
oooooooooo
ooooo
.............................
.................
s%e0 0

FAMILY STATUS:

1. Married [ ] Divorced | ]Spinslcr;Bacthor[ ]Widowed{ ]

2. Type of marriage: Monogamy[ ] Polygamy [ ] Polyandry | )
3. Do you live alone? Yes{ ) No| ]

4. Do you have children? Yes[ ) No [ ). 1fyes, how many?...... ...

EDUCATIONAL STATUS:
What is your highest educational qualification?

e No formal education [ ) Vocational training [ ] Pry. Sch. Leaving Cen. [ ]
o Sec. Schl leaving Ccrt/G.C.E/Teacher’s Training Grade It Cert. | ]

e OND/NCE[ ]

o HND/First Degree[ |

» Post-graduate Diploma [ ]

e Masters [ ]

e PhD [ ]

ECONOMIC STATUS/INVOLVEMENT IN THE LABOUR MARKET
l. Do you work for a living? Yes [ ] No[ ]

2 Ilyes, plstick the appropriate box below
® [ am self-employed
[ work in a govemment establishment {(civil scrvant)
e [ work in a private establishment
3. Profession/Occupation:
4. [f unemployed, why? Retired [ ] , .
Retired duc to disability [ ] Unlitto work [ ] No jobopporwnity [ ]
5. Do you have means of transportation? Car ] Alotor cycle [ ] None [ ]

Others, specify----=---

6. Type of Accommodation: Rented [ ] Sel t-owned| | Inherited [ )

.....
.............
ooooooooooooo
.........

OthTS, spcciry ......................... T Flal [ l 2 bcdtool'hs nnd pmlour
7. Size of accommodation: Detached e ] A toont | ] Others specify-—--

apariment[ ] A room and parlour ﬂPnﬂmc“'[

......
ccccccccc
» DR L
.....................................



uch do you esm in o month? (Pls, ﬁw: an
ly salary and tick ihe appropriaie box):
.‘)99.00k [ ] #5000-9,999 00k |
19,999.00k [ | a20.000-24,999.00k[ ]

- #25.000-29.999.00k | | #30.000-34,999.00k | ] ¥35,000-39.999.00k | |
#40.000-44.999.00k | | 445,000-49 999 00k [ ] #50,000and above | |

estimaie if not caming

| #10.000.14999.00k | | yi15,000-

S TORY OF roLio

|« Age of contructing pollo....
- 2. Pusts of body afTected:
Both armis and legs | |

One arm and both legs [ |

Onc leg ond both arms [ )

Both legs [ | Botharnns| |

Onc leg: (Rt) side| }(Lr)Side[ |

OOOOOOOOOOOOOO 100900400090 °000000990-908000008Pa"¢uabre

3. Do you use any form of walking aids‘devices? Yes[ | No[ |
If yes, which type?
Axillazy cruiches | |
Elbow Crulches [ ]
Wolking stick [ ]
Others, speeify
4. Do you use calipers? No [ |
Yes. oncleg { |
Yes, bothlegs | |
5. Werc you hospitalized at onset? Yes [ JNo [ )Don’tknow| |

Ifycs, for how long?

aaaaaaaaa Vit P
-----------------
......................

6. Did you s 5 respirator? Yes [ ] Nol ] Don't know {
1. llnvc): you had any surgery on account of condition? Yes [ JNo | )

Do not know [ ]

IF YOS, yPC OF SUTBET Yt avencosionnssessesmmsssnsnssssesh s s

FAST TREATMENT FOR I'OLIO

ere did you reccive ircatment in whic Past?
Private ospital [ 1]
General hospital [ |
Specialist/icaching hospital [ ]
Non-Orthodox treatment (c.g. trea
Do not know [ ]

tme e provided by pative dogtors) { |



ds Privale clinic | |

ends General hospita) | ]

ttends Specialise/ Teaching hospiwl[ )
Receiving non-orthodox treatment [ ]
Receiving no treaimen; [ ]

v e

allend?
Only if there is complaint (]

Regular, in keeping with clinic appointments | }
llave you noticed deterioration since initial fecovery from polio? Yes [ | Nof |
Do you requirc more help now for day-to-day activities? Yes[ INo[ }

lHave you had 1o change your assistive device in order 1o cope beiter with
actlvitics of daily living? Yes| INo| )

. {F yey, previous assistivedevice used: J

. Have you had to give up job asa result of pain or walknes? Yes | JNo[ ]
Ifyes, when?.......ooooovvoni n

9. llave you had to change job as a result of painor weakness? Yes| | No[ |
(0. If yes, when? ................

11, low can you 1ate your health now? Improving [ ] Worsening [ | No change [

TP EE 9090 0

9200 Wyweoccasva. i

LIFESTYLL:
1. Do you smoke? Yes[ J.No[ ]

If yes, how olten? Scarcely [ ), Occasionally [ }, Regularly [ ]
2. Do you lake alcoholic drinks? Yes[ )JNo{ ]

[lyes, how oftcn? Scarcely [ ), Occasionally { |. Regularly | ]



APPENDIX E
PARTMOUTH COOP CHARTS

INSTRUCTION: For cach of the following,

please choose the answer that best describes

how you have been feeling during the past
four weeks, including today., There ate no
right or weong answers,

DAILY ACTIVITIES
. Ourog the past 4 weeks
How much diflicuity have you had doing your usunl
activities or task, both inside ond outside the house
| because ol your physical and emolional healily?

A little bit of difticully

. 2
8
Some difficulty 3
| ]
Much difticutty TR w
4
Al S

|

| —
e —

e et

FEELINGS

Draring the past 4 weeks. ..

How much have you been bothered by emotional
probloms such as feeling anxious, depressed. istitabk or

_downheaited mnd blue (sad _

Nol at all :
| Nt
Stighuly
| sy
o {DJ
Moderately ™
Quite a bli

Fatremely

L.___

| =

[ S

I

SOCIAL ACTIVITIES

Diring the past 4 weeks

itas your physical and cmolionad health limiled youwr

soclal ecrivities with family, friends, ncighbors or

_groupy?
Not st all

Slightly

:‘milll][fitk’l:’r

Quile s bit

Falremely

C
5 A

. J
| f
L L

)




- CAILN
g the past 4 weeks ..
w Much boilily pain have you gencrally pad?

I
i2
—_—
I  pain
v I

| @VERALL HEALTII
During the past 4 weeks. ..

Hc “--\-yon]d you tltc,)ml_.libcn’ltb in st"’(f'f"]_?_ —

CHANGE IN HEALTH

How would you rate your overall health now comparec
tod weeksago? .

Much beiter 5

TRt

1

~ About the same

SOCIAL SUIrronrT

Onaing the past 4 weeks...
Was someonc available to help you if you needed and

waniced help? For cxample if you

Felt vesy nervous, loncly, or blue (sad)
Got! sick and had 10 stay in bed

Needed somcone to talk to

Needed help with daily chores

Needed belp just king care of yourself

=
TR
TIF

Yes, soaie

ia.-"“" 3 ‘ﬁ?




QUALITY OF LI¥E

How have things been going for you during the past 4

weceks?

I. Very well:
Could haiddly be beiter

2. Preity good

( considerably good)

3. Good & bad paris
aboul cqual

4.Prcily bad

{consid crubly bnd)

§,Very bad:

Could hardly bcmm_‘




APPEND|X F:
BECK DEPRESSION INVENTORY

Nenye: _Marital Staqus:
Age: Sex: - -
Occupation: Educationa] stays:

group of statements carcfully, and then pick out 1

best describes the way you have been fecling dusi ot
todny. Circle the number beside the statement so(tinurrn::i g::k‘c)gsl 111 v:c*o\';::'clcls 't mclud:;}g
the group scem Lo apply equally well, circle the highest number for thay ro: c"éccasts .
that you c!o not Qhoosc more than onc statcment for any group lncltgld'n p"t ufg
{Changes in Sleeping Pattemn) or item 18 (Chenges in Appetite). . ng e

1} Sadness
0 | do not fee] sad.
[ | fecl sad much of the tinse.
2 I am sad all the time
3. [ am so sad or unhappy that I can’t stand .
2 Pessimisni
0 [ om not discouraged about my future.
] [ fecl more discouraged about my future than [ used to be.
2 [ do not expect things 10 work out for nic.
3 [ feel my future is hopeless aad will only et worsc.
3. Past Failurce
0 [ do not feel like a fnilure
[ [ have failed more then [ should have,
2 As ook back, [ sce a lot of foilures,
3 [ fecl ) am a total failure as a person.
4. Luss of Pleasure : ‘
0 [ get as much pleasure as 1 cver did from the things 1 cnjoy.
} [ don "t cnjoy things as much as | uscd to. .
% [ get very little pleasure fromn the things 1 used to cnjoy.
3 | can’t get any pleasurc from the things | used to cnjoy.

. Guilty Feelings
0 [ don't feel particularly guilty.
! [ fecl guilty over many things |
2 | feel quite guilty most of the tinc
3 | feel guilty all of the time.
Puaishment Feclings ]
0 [ don’t feel | am being punished-
[ [ feel [ mny be punished.
2 [ expect to be puaished.
k [ fcel | am being punished.

% Self-Dislike
0 [ feel the same about mysella
: [ have lost contidence in mysell.
2 [ am disappointed in mysclf
3 Idislike mysclf.

[ have done or should have done.

s C\VCI.
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8.  Secll-Criticalness

0 ] don’t criticize or blame mysell more than ysual

i ] mn more critical ol my'self than |
4 " d
2 [ criticize myself forall of my faul:.:,sc E

3 ] bleame myself for cverything bad
9. Suicidal Theughts or Wislics gbad that happens.

0 | don't have any thoughts of killing myself.

I I have thoughts of killing myself, but | :
2 Ivouldlike okillmysell, o S them out

3 | would kill myself if ] had the chance.

100 Cryinp
0 1 don't cry anymore than ] used to.
] ] cry more than ) used to.
2 ] cry over every little thing.
3 ] feel like crying but] can’t,
(1.  Agilntion
0 ] nm no more restless or wound up than usual.
[ ] fecl more restless or wound up than usual,
2 ] am so restless or agitated thot it's hard 10 stay still
3 ] am so restless or agiwied that | have to kecp moving or doing
somcthing.

12, Loss of Intcrest
I have not lost interest in other people or activities.
f am less interested in other people or things 1than before.
| have lost most of my intccest in other people or things:
It’s hord to get interested in anything.

ndecisiveness

] make decisions aboutas well as cver.
] find it more diYicult to make decisions than usual,

) have much greater difYiculty in making decisions than | uscd to.
] hnve trouble making any decisions.

Yorthlessness

| do not feel ] am worthless. _
I don't consider myselas worthwhile and uscful as [ used to.

] feel more worthlcss as compared 10 other people.

I feel utrerly worthless.
oss of Energy

] have ns much encegy as cvcr: -

I have less energy than | used to have. -\

| don't have enough cnergy logg ;;:3!:5“8

I don't have cnough encrgy' o )
‘hanges In Slecping Pattern : slceping P3tiem.

. I have not expericneed any chﬂﬂs|c in my Mecping
usual.

la 1 slcep somenhnt more than

usual,
Ib ] sleep somcwhat less than !
= | slecp a lot more than Usula :
2b | sleepa lo1 less than Usuol.

)  of the ¢ay. vy uwt baick to Sleep
) Ahourscaly nd can' Bt 0t

£ 7N

13.
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I rritability

0 | an1 no more irritable 1han usyal

_1 [ am more irritable than usyal.

2 [ @m much more irritable thag usual,
3 [ am irmitable atl the time,

Changes In Appetite

0 [ have not experienced any change in my appetilc
la My oppetite is somewhat less thapy usual .
Ib My oppetite is somewhat greater than usual,

20 My appetite is much less than before

2b My appetite is much greater than usual.

Ja [ have no appctite at all.

3b | crave food all the time,

Concentration Difficulty

0 [ can concentrale as sell as ever,

1 | can’t concentrate as well as usual.

2 It*s hard 10 keep my mind on anything for very long.

R | find [ can’t concenuate on anything

Tircdnesy or IFatigue

0 | am no more tired or fatigued than usual

| | get more tired or fatigued more easily than usual.

7 lam (oo tired or [atigued to do a lotof the things T used 10 do.
3 | am (oo tired or fatigued 10 do most of the things [ used 10 do.
Loss of Intcrest in Sex '

0 [ have not noticed any recent change in my interest in sex.

| [ am less interested insex than | used Lo be.

2 [ arn much less interested in sex NOw.

3 [ have lost interest in sex completely.
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r\PPEND]X oy

FERRANS AND POWERS
QuALITY R
MULTIPI{E SCLEROS|S \TRSIOSTIrIFE INDEX

number. There are no right or WTOng answers k your answer by circling the
Very Dissatisfied — | '
Moderately Dissatisfied -2
Slightly Dissatisfied — 3
Slightly Satisfied — 4
Moderately Satisfied - 5
Very Satisfied - 6
ROW SATISFIED ARE YOU WITH:
l. Yourhcalth? 1 2 3 456
2. Your health care? 1 2 34 56
J. The amount of pain that you have? 1 23 456
4. The anount of energy you have for ecveryday activities? 1 2 34 5 6
5. Your ability 10 take care of yourself witbouthelp? 1 2 3 4 56
6. Your ability 1o get around, goplaces? 1 23 4 5 6
7. Your ability tospeak? 1 23456
8. The amount of control you have over yourlife? 1 2
9. Your chances of living as long as you would like? }
10. Your family*'s health? 1 2 34 5 6
L1. Your children? 1 2 34 56
12. Your famtly’s happiness? 1 23 4 56
13. Yoursex life? 1 23456
l4. Your spouse, lover, or partner? 1 2 3456
d :S.Yourfricnds7l23456 ! P ey
6. Tlie emetional support you get from your fanuly _
7. The emotional susggrl zou get from people other than your famuly? | et LA
18. Your ability to 1ake care of family responsibilitics? 1 2 3 4 9 6
19. How useful you arc to others? 1 23 4 56
20. 'The amount of worrics in your life? 1 23 4 5 6
21. Your ncighborhood? 123456 ‘ s
22. Your home, apariment, or place where you ive? 1 23456
23. Your job (ifemployed)? 1 23 456 )
24. Not having a jog (i()‘uncmploycd, retired, or disabled)? | 2 3456
25. Your cducation? 1 23456
26. How well you can take care of your financial accds? | e
21. The things you do for fun? 1 234 5 6 e
28. Your chances for a happy future? 1 234
29. Your peace of mind? 123 4 56
30. Your faith in God? 1 23456 1456
3l. Your pchievement of personal goals? | (25
32. Your happiness in gencral? ] 2 364 3
33. Your life in general? 1 2 3 4 5 456
| 3. Your personal nppearance? 1 2 3
35: Yourselfin general? 1 2 3 4 56
[ (Plcase g0 lo the next scclion)

3456
23456
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important that area of your life js

Very Unimpoatant - |

Moderately Unimportant ~ 2

Slightly Unimportant - 3

Shightly Important - 4

Modecrately Important — 5

Very Important — 6

JHOW IMPORTANT TO YOU (S:

Your health? 1 23456

Your healthcare? 1 2 3 456
Havingnopain? 1 23456

llaving cnough cnergy for everyday activilies?
Taking care of yourself without help? | 2 3 4
Your ability to get around, goplaces? | 2 3 4
Your ability tospeak? | 23456

The rmount of control you have over yourlife? | 2 3 4
. Your chances of living as long as you would like? | 2 3
10. Your family’s health? 1 2 3 4 5 6

11. Yourchildren? 1 2 34 56

12, Your family’s happiness? |1 2 3 4 5 6

13. Yoursexlife? 123456

14. Your spouse, lover, or pariner? 1 23 4 56

15. Your (riends? 1 2 3456

16. The emotional support you get from your family? 1 23 4 56

}7. The emotional support you gel from People other than your family? t 234 56
18. Taking care of family responsibilitics? 1 23 4 5 6

19. Being uscful toothets? | 2 3 4 56
20. Having no worries? | 2 34 56

21. Your neighborhood? 234 56

22. Your home, apartment, or place whc;rc6)'0
23. Your job (if employed)? 1 2 3 4 .

24. Not hivin(g ajog(it):uncmployem retircd, or disabled)? £ 2 3 4 56
25. Your education? 1 23 456 .

26. Being able 1o take care of your financial necds? | 23456
21. Doing things for fun? £ 2 34 56

28. Having a happy future? 1 2 3 4 5 6

29. Peace of mind? | 2 3456

123456

56
56

R B

56
456

ulive? 1 23436

30. Your faithin God? 12 34 5 6 3456
3L, Achieving your personal goals? 1 2 56
:35 Your happiness in general? !, % i ; 6

. ) i " . | et

Being satisfied with life? 123456

34. Your personal appeatance?
35. Are you to yoursell? 1 2 3 493 § .
Marjotie J. Powers

L and
© Copyright 1984 & 1998 Carol Estwing Ferrors
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APPENDIN H: SECONDARY CONBITIO

__Have you ever EXPERIENCED nnyom%lsjcaiﬂl%::?s';um
Sccondary Healthy Conditions/Co-morbidities Yos | N Don't .
New muscle weakness in previously weak muscles | e R S
New musclc weakness in oreviously stirong muscles =) [
General weakness g

Sensitivity 10 tempetaturc in the extremities'cold intolcrance =
Low stamina/high faticue =
Chronic pain in muscle, joints T
Sleep problems
Sninal dcfotmitics
(Scoliosis [ ] Kyphosis [ ] Exoggeroted lordosis [ }
Reduced lordosis [ |

9 | Periods of Depression

10 | Fractures

Ll | Contracturcs

12 | Obesity/unwanicd weight gain

13 | Reduced ability to carry out noimal activitics r
14 | Requires more help now for day-to-day tasks
15 | Bladder Dysfunction

16 | Bowel dysfunction

17 | Swallowing problems

i8 | Feclinegs of being isoloted

19 | Diabetes

20 | Hypertension/High blood oressure
21 | Memory problems

22 | Falls or other injurics

23 | Breathing difficultics/Respiratory problems (not cold)
24 | Arthritis

25 | Pressure sorcs

26 | llcan problems/Discase
27 | Arin/shoulder problems duc (o usc of crutches
28 | Personality change

29 | Back pain 1
30 | Serious cpisodes of anxicty
{31 | problems mnkiﬂsccigg_ﬁ_isﬂds | |
Lack of romantic rclationship ' 1 |
Ostcoporosis (Brittle bones)

12

1]

34 | Circulatory probl |
_._C]rcu atory problems | . |
35 | Pins and needles scnsation !0 the hands e | =
%g Increcased thirst -2 18 .__l.

Asthma —-—;ﬁ-ﬂf__.
38 | Skin problems

NS/CONORGIDITIES

|

—

oo| | on \AT&- u*ﬁr—* 'r

| [T .-.L—-_..—-_ Sa— 5

"

174



L

____'Jiuvggu ever been DIAGNOSED

of any of these condilions?

[ [Secondary lealth Conditions/Co_p
11| New muscle weakness i@rcviouily ' weak muscles

orbidities

jI:\'en

Don't know

New muscle weakness in previousiy strong muscles

Ib

J P

~ [3 | General weakness

Sensitivity to temperature in the exiremities/cold AT

-+

1S | Low stamina‘high fatiguc

6 | Chronic pain in muscle, joints 1#

Sleep problems

Spinal deformities

Reduced lordosis | |

(Scoliosis [ ] Kyphosis { ] Exaggerated lordosis{ ]

Periods of Depression

10

Fractures

11

Contractures

12

Obesity/unwanted weight eain

13

Reduced ability 10 carry out normal activities

14

Requircs more help now for day-10-day lasks

15

Bladder Dysfunction

16

lowcl dysfunction

17

Swallowing problems

Feclings ol being isolated

i9

Diabetcs

20

Hypcriension/High blood pressure

2]

Mcmory problctns

22

Falls or other injurics

2)

Breathing difficultics/Respiratory pioblcms (not cold)

]

Arthritis

25

Pressure sores

26

i &

27

Heart problems/Discasc
Arm/shoulder problems due 10 use of crute hes

R

3

Personality change

Back pain

kKl

Serious episodes of anxiety

32

Problems makingsseeing fricnds

33

Lack of romantic relationship
Osteoporosis (Biittle bones)

i

Ciiculatory problems

138

Pins and needles sensation in the hands

136

Increased thirsi

37

Asthma

Skin problems
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- ¢ Mowo flen do you experience thiese problems?

l-s&andnry Health Conditions/Co-morbiditics
I

‘New muscle weakness in previously weak muscles

|
(s
never a
problem)

2
(ht's
accaslonally
]
Problem)

3
(It's
problcm
most of

the timed

T
(i’s a
proble:

H ajl the
limey

~ | New muscle weokness in previously strong musclcs

| Generat weakness

1 [ Sensitivity to tempcraturc in the extremities/cold

intoterance

Low staminl/hiﬁgh fatigue

Chronic pain in muscle, joints

1 Sleep problems

Spinal deformities

{Scoliosis [ ) Kyphosis [ ] Exaggerated lordosis
[ ] Reduced lordosis [ ]

Periods of Depression

Fractures

Cosatraciures

| Obesity/unwanted weight gain

Reduced abilily to carry out normal activities

Requires more help now for day-to.day tasks
Bladder Dysfunction

Bowcel dysfunction

Swallowing problems

Feclings of being isolated

Diabeles

Hypenension/t tigh blood pressure

Memory problems

Falls or otherinjuries

Breathing difficultics’Respitatory problems (not

cold)

Arthritis

Psessure sores

KL

Hean problems/Disease

Am/shoulder problems due 1o us¢ of crutches

Personalisty change

 Back pain
 Scrious episodes of anxicty

Problems making/sceing fiiends

| Lack of romantic relationship
Ostcoporosis (Brittle bones)
Circulatory problems

Pins ond needles sensotion in the hands
Increased thirst

_————_"'_-_-—‘

T

=

Asthmg

S
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Very light 9
10
Light i
12
Somewhat hard 13
14
Hard/heavy 13
16
Very hard 17
I8
Extremcly hard i
20

"Maximat exertion
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g ﬁ | | | r 4
lrora wa nfwdnba |
0 3 KO sflyat)
/]\
1 & =
& burd did st

Laann ¢sé mérin b 0 10 séyin, nje enikerd wa
ti 0 58 lrdnidwé ti 0 8 fun @7 Fun apegre:
» Nigbati o wa ninu id3amu, idanikanwa,

tobi ipd ibanufe,

» Nigbatl o wa ni idiibdlé disan.
o Nigbati o nild fati bayan jiroro
o Nigbaté o nfid iraniwe lati b se 156 ilé
o Nigbatl o nlld itgju tun ara re,

Svest s

B&éni, irdnidwo
wa gégebl mo Se

fo

niwonbe__ _
Ko 8l Iranwwé

‘\ rird <r I

Badni, Iranidwé 10
péye wa

guel
ooy

— R —

Bédni, Iranidwé
dié wa

S



| OSUWON IGBE avE
Bawo ni nnkan i ri fun ¢ jali by 0@ ménn séyin?

1. O déra papy, 616

maie dara ju bayilg

2. O dara

3. Ko burt, ké sl san
a)

4. O burd

e ——

o

5. O burd pipd, 6 1&
ma ie burd ju bayity




APPENDIX L

ASOMQ KETA: BECK DEPRE§510~ INVENTORY (YORUBA yERSION)
Orudko: Eto el¢bl de: Qjo
Ori: Okunrin ni ¢ tabi obinin? _lsé ¢ ra:
£k¢ U o ka part:
Atdjo ibéeérs yi ni akojo 9ro mokanlélégun. JowQ ka dkodkan awon akajo
Q1o yil pélu ifarabalé, ki o si mu dkan nin awon akoje ord ti o fi han
kedere bl o se ni im¢silara IAti bj ¢se meji seyin titi di dni. Yi odo si
numba ti 6 wa logbeéé oro ti o bad mu. Tl dpdlopd awon érd yii ba ba Q
muyi 0do si numba ti ¢ 16bi julg ninu akéjo ord nda. RN daju pé o ko mu
ju eyo Qr¢ kan ninu akojo kookan péld ipele kerinldgun (iyipada bi o se n
sun) tabi ipele kejidinlogun (iyipada nipa tfé Iati jeun)

l. Ibanujé

0. N kiibanujé

1. Mo n b anujé I¢po igba

2. Mo ma a n banujé ni gbogbo igba

3. Mo maa n banujé gan-an labfl ni ainfdinnu débi pé mi o lé gba mo

ra.
2. Alnirét
0. N ko s e ojo nitorl 9j@-ola mi
1. M n se ojo nitorf gj¢ ola miju atéyinwa 10

2. N ko nir &ti ki nnkan ge deede fun mi o
3. Mo md p $j¢-6la mi ko niretl atl pe y60 maa buru sii ne.

3. liakulé Ateyinwa
0.N ko riaraa migegebrenidon
1. Mo ti ni f Jakulé ju bl © $e Y€ lo. .
2. B i mo bojuwayln, mo I 9PeIoPe ljakule. v
3. Mo rf ara & mi gége bientiot ni Jjakule

{ijakul¢



fl Pipadanu

0. Mo 81 ni opolopd 144N gégé bi mo $e man nf
mo gbadun.

1. N kil g badGn nnkan gégé bi mo sa maa n gbadin won 1618
2, lwonb a 1841 ni md n rf ning ohun 4 mo maa n gbadun 1618

3. N ko rlf &)l kankan m¢ ninu ohun ti mo tf maa n gbadun 1819,
s. Aird Ebi €8¢
0. M olér & pé mo jébi.
1:Mo 6rb pé mo Jébl lorl pupd nind ohun ti mo i ge tabi % ¢ ya ki n
se.
2. Mo 16rd pe mo Jébl I¢pg igbA.
3. Mo iérd pé mo jébi ni gbogbo igbhd
6.lronu 1Nlyd
0. Mi & 1ér b pé a nfilya jo ml.
1. Mo iérd6 pé a le fl lya Jo mi.
2. Mo nretl ki alilya Je mi.
3. Mo 16rd pé anlilya je mi
2.1kérlira Ara-Enl
0. Mo ni &r & kannaa nipa ara ami bi li atgyinwa.
1. Mo ti p ddanU igbékélé ninu ara & mi
2. Mo nl }j 4kul¢ ninu ara A ml

3. Mo kdrtira ara &4 mi

8. Sise 1d4)6 ara-enl/ Dida era @nl igbi

0. N K [daaraa mil6j¢tabi dalébiju bl 61iye (.
u bi mo ge maan & 6lg 19.

sedééde ml.

ni gbogbo ti 6 ba s9lé.

nind Awon ohun 1

1. Mondaaraamilejo]

2. Mo maa n da ara a mi lgjo 1ori gbogbo 8l

3. Mo maa nda ara & mi 190 |11 ohun bubu



Jpara-@ni
0- N ko nl éro latl pa ara & ml
1. Mo n{ ér & 14! pa ara &4 mi, $0gbon ml d nl g 4
2. Maa 16 14ti pa ara & mi,
3. Mia p a ara 4 mi bl ayé ré ba yo.
10. §kon sfsun
0. N ki | 8 unkun ju bi mo $e maa n sun un (4id io.
1. Mo n su nkun ju ti tlé lo.
2. Mo méa n sunkun 6rf ohun gbogbo bi 0 ti wi U kil 0 kékeré to.
3. Mo fé | &ti sunkun, sugbon n kb le sun.
15, lru-Sékeé
0. N ko s & wonranwdnran tabi sé6sé ju ti atdyinwa i9.
1. Mo n se wnranwdnran labi sésé ju ti dldyinwa 9.
2. Mo nl &} balé-okan tabl iru-s6ké débi pé o nira fin mi iaii farabaié.
3. Mo ni dibalé-okan, tabl lru-séké débl pé mo nl lati maa rin tabi se

nnkan kan.

12. Pfpadanu 1{é sfnnkan

0. N ko tii padanu ifé si glomiran tabi adpon.

é.118 ti mo nl sl 4éyan ati nnkan dinku ju tateyinwa IQ.

8. Mo i p adanti pd if¢ ti mo nl sl awon déyan tabi nnkan.

é. O sbro | atf nl 1fé sl ohunkéhun

13. Ainfplnnu
0. Mo si n ge Ipinnu bi tatdyln wé

1. O gbro fun mi ju itgld l lati e pinnu
¢. O goro f un mi pupd PUPY ju titgié o jat se [pinnu.
6. Mo ni s éro ati ge Jpinnu kipinnu.



3

14. Aljlamé nnkankan
0. Noro pén ojame nnkankan

O. N ko ri ' j
ara amigegeé b eni tf ¢ JaMO nnkan (aby ¢ ¢ wulo bi titélé

¢.Mo rl ara a m gégé bi eni
o ti kd jam :
i 1aMO nrk ankan jeghe awon

- Mo riara a mibi enitj ko fam® nnkankan rara

15. Plpadanii agbara

0. Mo sinlagbara bii tj teié.

O. N ko I agbara té bi mo $© ni i téle.

¢. N ko n i agbara 14 t¢ 1ati se ohun pup9).
8. N ko nl agbaraté 19 lati se ohunkéhun.

16.lylpada ni bl o0 $e nsun
0. N ko it ri lylpada kankan ni bl mo e n sun.
1a. Mo n sun ju t'atéyinwa.
1b. Mi 0 sun to t’atéyinwa.
2a. Mo n sin gan an ju ti atéyinwa {9Q.
2b. Mi & sun 16 t'atéyinwa rara, iyatd pupo wa.
3a. Qpdlope igba 166j ni mo n stn
3b. Mo maa n ji bil wakati kan si méji $aaju akdkod, mi o ki sln d
orun sun pada.
17. imubinu
0. N ko bl nu ju ti atéyinwa lo.
1. Mo maa n binu ju ti atéyinwa .
2. Mo maa n blnu pup ju ti ateyinwa 10.
3. Mo maa n binu ni gbogbo 1gba.



18. lyfpada nipa }f¢ lati jeun

0. Nkotrilyipada kankan nipa ifé jai ieun

fa. 116 ¢ milall joun dinki dié ju ti ateyinwa lo.

1b. 1fé é milati joun pd did ju 1i ateyinwa lo.

2a. M@ é mi lati jeun dinkl pupd ju ti atgyinwa lo

2b. 17 é mi lati jdun pd pupd ju ti ateyinwa 19,

Ja. N konifé lati jdun rara

3b. Mo n yanhanhan fin ounjé ni gbogbo igba.

19.1s6ro lfokan-si-nnkan
0. Mo le f gkan sl nnkan bl mo se maa n se latdyinwa
1.N k& | & fokan si nnkan bi mo se maa n se lateyinwa
2. O 5 oro fun mi |ati pokanp lori ohunkohin fun igba pipé.
3. Mo rli p € n ko le fokan si ohunkohun.

20. Rirg Tabl agara
0. KOkii nré miju t'atéyinwi lQ.
1.0 maa n tété ré miju ratgyinwa l9.
2. O ré mip Upd dé bipé mi 6 16 se po ohun i momaan e 118 ri.
3.0 ré mi pupd pupo dé bi pé opolepe ohun ti mo maa n se tél@ n ni

mi o lé s& mQ.

21. Plpadanii ¢ sf 1baidpo
0. N ko ti | 5 akiyesf lylpada kankan ni
1.)f8 tf mo ni s! 1baldpd kere si tatdyinwa
2,116 1 mo ni sl ibalopd kere pup¢ pipe bayf
3. Mo ti p aganu if¢ si ibaldpo patapata.

196190 yli nipa ifé sl ibalopo.



APPENDIX M: AsOMQ KERIN

6 fihan bi inl) ’
i 6 fihan bi abala kan niny Igbe ayé é re se g Q 10rUN si. JOWO sam) si

idahun re nipa yiyl ddo s| N ,
. 1nombé. KO sl idahin 16 dara tabi t k& gara
Kotéml(I¢run niwodn 2

Kotémlldrun dié 3

O témilgrun dié 4

O témligrun niwon 5

O témllgrun gan-an 6

BAWO NI O SE N[ ITELQRUN Sl PELU:

I flera are? ] 9 L B

2 Jtgja Nera 4 re? 1 2 3 4 5 6

3 lyeirora tf 0 ni? 1 2 3 4 5 6

1 lye okun i o ni fun igé 1 2 3 4 5 6
ojoojum¢o?

5 Agbaralatitgjiaraareldlsi 1 2 3 4 5 6
iranldowo

6  Agbara lali yan kiri, I¢ sl ibi 1 2 3 4 5 6
gbogbo?

9
(9
¥ 5
wy

N

g Agbara lati sQr?

: lye tjegaba tl o nl 16rf ara a rg?

Antaan( i o nilati ie wa lays pébi |
osefé?

10 k i 4 5 6
llera gbj rg?

%)
(V)
b
wn
(=)

[
bl

4 Awon omo ¢ rg?
£ idunnii ebll re?



13
14
)
16

17

19

20

22

23
24

25
26
27
28
29
30
k)

3
M

35

igbé ayé balop re?

Aya, ol6lufé 1abi gnikef re?
Awon Oré e re?

Iranléwd ti & n ri gba tat; Odd
ebli re nipa mimo ¥ri-édin re?
lranlgwo ti o n rf gba iati 6do
awon éniyan ti ki i se ebft re?
Agbara lati 16 se ojuse re niny
ebi?

Bl o se wulo si funawon
eldmiran?

Iporuru okan ti o ni?
Agbégbe re?

lbugbe re, iyéwu re, tabiibitl o
n gbé?

Isé e re, (ti o ba nise)?

Aln(sé (ti o ko ba nisg, o i
féyinti tabl jé alallagbara)?
Ek¢ tabi iwé ti o ka?

Bi 0 se lé mojuté eto isuna re?
Awén ohun ti 6 n se fun faaji?
Anfaani ti o ni fjo ola to layo?
Ibalé gkan ti o ni?

lgbagbg ¢ re ninu Qlgrun?
AWQN jlépa a re 1 o Se pan?
ldunuu re lapapo?

lgbé ayé é re lapapo?

Bl \wo tikalara se n jade?

lwo gan-an latokédéle?

NN e

2%

(A

o

N N

g NN NNt

-J

A R VU S DV R D)

UUWquuuuuu

&-&4..4--&.4_;_4_

= L

LN n wn Wwn

O\O\o\c\



APA KEJI: Fun ¢kookan awon \béérea wonyi
il 6 fihan bi abala kan nin( igbé ayé re $e'$
Idahun e nipa yiyi do si nomba i o 6. Ko s
dara.
KO se patakl rara 1
Ko se patakl nfwon 2
Ko se pataki dié 3
O se pataki dié 4

S

6

iOW9 mui dokan nin idahun
© patakl sf, Jowd sami s
11dahiin to dara tab i kd

O se pataki niwon

O se pataki ganan

BAWO NI O SE SE PATAKI Sf O:

llera a re? :

[

2 {toju ilera a re? :
3 Wiwa laini rora? 1
1 Ninl okun i 6 16 fdin isé ojoojim@? |
> toju ara a re 1aInild ranidwd?

6 Agbara lati yan kiri, Io si ibi gbogbo?

7 Agbara lati sord? !
8

9

v N N

- e
D Y
o dn P e

£La

lye ijggaba ti o ni l6ri ara & re?
Anfaani 1 o ni 1ati & pé layé bi o se fé

10 Vera gbi | re?

L Awon omoo rg?

12 ldunu ebh re?

13 Igbé aye 1batopy re?

14 Aya, oiglufe tabl enikejf re

5 Awon Qré e re?

'8 lranlowo 11 6 n ri gba I9do ebil e nipa |
mime \ni-édun re?

7 lrdnlowo tf o rf gba lati 9d¢ awon
énlyan {{ ki { e bl re?

(£ ) ~ N

(28
&= > o & &=

-
19

£a

-
r$

|

]

o
&~ 4 £a d

([ )

s
4~
G
=)



25

37
28
29
30
3
32
33
3
35

Sise ojise re nind gbi?

Wiwulo fin awon elémiran?

Wiwa laini \porary okan?

Agbégbe re

Ibuigbé, lyéwu re, tabi ibi t O n gbé?
Is6 e re, (1l o ba nisé, )

Ainisé (11 o ko ba nisg, ti féyint) tabi ti
ko si agbara funisé)

Eko labi iwé ti o ka?

Mimajuto eto lsuna re?

Sige ohun 16 n fun onl faaji?

Nini jo Qla to fayQ?

Ibalé gkan?

Igbagb¢ o re nind Qlgrun?

Mimu )lépa re se?

Idunt U re lapapo?

Ninf itélgrun peiu 1gbé ayé?

Bi lwo tikalara re se ri?

Iwo tikarare fun ra re?

o

tJ ~No (oS ] ~N o

1) ]S ) (18 ) 1) (L% 1) t ~ N (L%

| RO

wuuwuuu

wwwuuwuwuuu

MMMMM\I‘M
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| PPENDIX N: ASOMQ K ARUN:- ATQJO IBEERE Ti O N Fi AILERA TABI
l._A]LAGBARA HAN (TATE SECONDARY ygALTII CONDITIONS/
COMORBIDITIES QUESTIONNAIRE)

(A)___Njé o ti niirlri Ykan ninv awon ailera 1abi 5
=T AILERA TABIAIGAN o 14bl 8lsan wonyi?

‘Allékun tuntun ninu gran ara ti k& T6kun W@ — Baénl | Badkg | Nomg
Allokun tuntun ninl eran ara tf 6 IOkUN TR -

"Allékun gbogbo ara

Mimo OtUIU Al oru tara 16polopdvailégba dlufu méra

Allokun to6 tabf rird ara

lrora QJ6 plpd ninu @ran ara ati rikerlke ara
[s6ro alrdrun sun -
Opa dyInti koé gUn régé =
Wiwglogbeé { |

Jbuké t6 hande | ] ibuké If ké hands | |

‘Akoko Ir¢wés|

10. | Egungun kikan

11. | Sfsunkl 4bl Ifle ¢ran ara atl 1san

12. | Isanra &sanji/sisanra [QpQiQpo

13. | Ailagbara 6 lati 9i¢ 006
14. | Mo nild irdniowé bayil latt se i5é ojoojimd
15. | 116 1§ f kd 5i56 daadaa .[

16. | 116 Igbé tl ko 5i5¢ daadaa
17. | Isoro lati gbé nnkan mi
18. | Eré pé mo dawa

19 | Alsan it sugd —
20. | Alsan ¢)é niru
21. | Isdro Al rAntl nnkan — — ' =
22. | iubu tabi awon Ifasapa miiran —— -
23. | 150ro Alim{ dAaddaa (k)i se katd) = :

24, Aisénoriko:lke ara (agi) 1

25. | Egbo ti n munl nigba I ééyan ké ba yiha pada : =

[26. | Zisan gkan s ——— —
27, | Apa tabi &)k didin nipalllo opdat@ ]

28, | lyipada wa eni e e e
29. | Eyin didin =1

130. [KikGkan séké 16pd Igba labi 1aamd i |
131. | lsdro lali ni tabi ri $ré 1 i | |-

3§. Allanfaani Ibasep if¢ 10koldya - 1 1

33. | Egungun t ko lagbara ; +
F_E%to ?an gbé ejéfoza ninu ara A——H—'—”‘—F"—_'__: — -
| 33. | Owg tila tabl kikan = =

% Ipéngbe 16poiopd __— |
.-""'-—.

Sémiin sémiin (aisan Iml phkaleke) _—— |

38. | Aisan agwdara @ —




) Njé dOkita tl Se Aydwd t( 6 fi han P6 © ni gkan ninu Awon alsan

[~ TAILERA TAB[ AISAN

Béani | Bédkd | N amo

i| | Aliékun tuntun nind gran ara t[ kO TOKUATE—

[2. | Altékun tuntun nint gran ara tf 6 IBKUN TR

3. | Allokun gbogbo ara

4, | Mimo 6tUtu Ati oru 1ara Ivpdiopd/aliégba Stuto mora —

5, [ Aliékun 16 tabl ara rlré

 Irora ol¢ piP9 nlnu eran ara atl rikerke ara

6.
7. | Isoro airérun sun
5.

"Opa éyin t ko gun 1agé
(Wiwdiegbes [ |
Ibuké 6 hande | ]ibuké tf kb hande[ )

9. | Akoko 1réwési

r_io. Egunoun kikan T

11. | Sisunkl tabl lile gran ara ati 1san

| Isanra asanju/sisanra lopQiope

{12, )
[13. | Allagbara 16 lali 938 00i0
14. | Mo nltd irAnigwd bayil lali 3e igé ojoojuméd

15. [ 116116 1 kb i34 daadéa
16. | 116 10bé 11 ko 336 daadda

17. | Isdro latl gbé nnkan mi

18. | Erd pd mo dawa

19. | Aisanit) suga

20. | Alsan 4} ruru

21. | Isdro Ali ranti nnkan

22. | Tsubu 1abl awgn itarapa miiran

|23 | Ty&ro aumi daadaa (ki se kala)

24_ | Alsan orlkerike ara (ag!)

P — e
137 ' Sgmiin semiin (alsanimi pakbleke) "
(8. | Aisan awo ara s

125. | Egbd 1T n muni nigba 1i éévan ko b yihd pada. me
26. | Alsan okan ! ——1—
27. | Apd 1abi ajika didun nipa Iflo ¥pa aQ
20. | lyipada iwa gnl T .
2. | €yin didun ‘ i
20, [ Kikokdn soka iopd igba tablldaamu | |
,_2]_.__-1sbfo tati ni tabf rl Qré - = |
32, | Allanfaani 1bagepd (19 i0kolaya e
33. | Egungun Il ko lagbara ! — [ | [
3. |y0ro fali gbe ojé kojaninvara | | L
135, [ Ow tila tabf kikan [ e e =
138. | ipdngbe 10pdiopd 4—-'—-*"“"“______[ —



Ma nllqbrotlon[nmmm.mnm il

V r AILERA TABI Alsin

Kil go

woorm

Idkodkan

il

:ﬂ:' All6kun tuntun nind eran ara tf ko I6kun tala

12, | Allékun tuntun ning ¢
13. | Allékun gbogbo ara

2fan ara \f 6 I6kun télé

4. | Mimo otuty &ti oru lara l0pQlopd/ailégba dtotn

7 [

L

I

IS
6. | Irora jé pipé ninu eran ara alj rikerike ara

mora

I6kun t6 tabl ara riré

alrérun sun

oyin ti ko gun régé

{(Wiwglogbeé [ ]
Ibuké t6 hande [ ] ibuké ti ké hande [ |

R
Nl ar
9.

Akoko iréwes)

10.
* 1.

_| Sisunki tabi lile eran ara ati Isan

Egungun kikan

|z

Isanra asanju/sisanra lopolopo

13,
14

Allagbéra 16 lati igé 66j6

Mo nild iranl¢wé bayil lati se isé ojoojim¢

LIS,

16 i) ti ko sisé daadaa

Ilé igbé ti ko sisé daadaa

g ?o lati gbé nnkan mi
o pé mo dawa

Alsan ito su uga

Alsan éjé raru

Isoro ati ranti nnkan

Isubu tabl dwon ifarapa miiran

- P —-*-——{—-u--—-—-——-——‘-——u

' *QO ti n mani nigba ti ééyan ko ba yiha pada

0 atimi daadaa (kif se kata)

san orlikerike ara (agl)

) e () el ——f —) co— — c— a—

san okan

S —

Apa tabl éjika didun nipa lilo Opa arg

lylpada iwa eni

yin did(in

: K‘Qkan soké I9po Igba tabl |daamu
-1 180r0 lati ni tabf rl Oré

- g —e —

1?

Allanfaani ibagepd 1§ Igkolaya |
—} Egungun 17k lagbara _
-.{.190r0 lati gbé ¢/é koja ninu ara e

*—

L —

30"\1 n st Iin Llaon jsan Iml pakaioke)

_“_’_____..Jl—‘—

Alsan awo ara

Owo tita labl klknn T

|



N

2

L 1] 1y
o  a
s am
LY (}
I ¥ |
e
n '
v .
- (14
*
9
=
"
-»
-
-
n
"

'

:ur:nl!lilllvzva

N .

-

'_:_'_'llll'l'il"tl'i'l_l-llt'if;t .

(¥}
(B}
(}4)
(3]
33
i
(5,
e
nm
(R 1]
™m

(]}
Lt
(32

oy
‘-
-
-
-
"
o
-
-
-
"
-
[y
-
l
U

dadcvzerp

1\
ne
e
()]

13

(3 2]
(R L]
12
(R4
(¥4

FEUzENEEREEFERE

b

(Do 4
(A
124
13
1
e
e
(1)
(R
(e
1.
V%
‘e
1in

R R E R T L O TN

-
i

28 2%y 2L g2y aBgEcazis"

3828 @23 dBdeasa

R 3 2y e

i;lnlii.sgiiiia;

SRS yYurdecEsEztan2esREERREIYS

T4
Jaa
LR
2%
a4
(1N
13
e
b |
2y
mse
182
"l
193
24
»
br F
w7

(Y )
Ll
o
32
221
PN
®os

i

T
2
i1
b B |
130
MDa
1t
L N |
bo
i
I7a
161
(A8 )
iLs
21
A
sl |

LA
ns
b
1)
26 8
)
»3

el ree CuN

()
A
i)
{ X
119
133
121
(&)
202
234
M b
133
ixs
122
203
49
o
ma
I
L} ]
I
4%

M2
po B

n2

.
s9
(PR
VA
ol
12
%]
]
0.1
F4 8
nz

01
*

119
e?
3
13
37
M\
LA |
-

41

JI
D1
299
23

io8
128
32
391
) W
421
3 &
229
PN 2/
n
y
is)
27)
pJ 3
A
20
128
102
33
352
5
im
iy " |
2717

is?

142
434
Ja
om
)3
43)
)33
12
148
N o)
I
"
m
1y ;)
I
wn
»an
10%
I &)

APPENDIX O1: FXERCISE GROUP'S RAW DATA (CARDIOVASCULAR AND FITNESS VARIABLES)
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APPENDIX O2: CONTROL GROUP'S RAW DATA (CARDIOVASCULAR AND FITNESS VARIABLES)

@ URIL NHR2 MR3 KR4 SHP1 Sor2 SOP) S0P DIIPI ®Br2 DODPY DBPY FHFI  POFR I'OF) PBF4 CRFl CRF2 CRF) CRF4

I 63 s 73 75 13 130 123 127 32 50 ” 19 239 319 322 MHB & 2485 247 23
2 & 30 30 8l 128 128 127 128 L 75 | 4 343 368 318 394 484 488 3 47
3 % 75 76 75 127 126 127 128 15 15 75 % 218 276 28 2946 645 633 63 609
4 91 90 89 90 133 135 132 130 % " 15 75 244 24 216 27 28 19 19 182
b 1 66 63 0 120 19 120 122 82 3 80 3 270 233 28 285 3% 382 1 183
6 16 75 76 1 134 130 132 130 30 78 18 . 29 304 0 312 618 628 63 in
7 70 72 72 L2 125 125 124 (P n 717 77 % 253 64 26 276 529 s02 s bR}
8 69 63 4s 65 126 126 125 125 76 u 7 4 236 253 26 258 b 32 509 3524
9 3 n » 78 120 n? s 113 75 n 13 T 224 224 241 246 $25 537 s S
10 74 15 n 78 139 139 139 139 76 76 76 B 262 268 W 25 9 199 203 199
" Ri 78 76 78 138 138 135 13 80 80 80 60 136 122 131 13 206 203 210 218
12 4 73 80 80 Its s 1S 13 76 73 78 5 208 20 227 3 264 243 2M 24
13 81 78 50 80 1o 1o 1o 1o 79 n” 78 7 357 358 ¥ 369 118 3.1 282 263
14 %0 %0 89 91 130 130 130 130 73 75 23 7 308 317 S 3 236 23 261 2
15 7] 77 78 1 13 13s 135 133 n 79 ” 79 32 324 336 M4 iz in 34 332
16 72 72 72 73 125 12§ 123 125 74 78 76 78 219 222 226 25 246 242 233 23
17 88 88 85 83 139 138 135 135 36 8s 85 BS 252 2148 4 27 197 209 208 198
8 L] 81 79 50 122 120 121 125 83 32 82 8 287 308 312 325 277 26l 313 2.42
19 76 78 8 8 132 130 131 132 ¥ 335 44 8 331 33 344 3163 2 1.95 187 168
20 96 ™ 90 83 122 120 120 120 82 &0 78 £0 35 IS8 362 36S 3p? 40} 323 3}
21 94 90 89 88 159 138 138 138 85 32 82 80 284 256 288 105 24 279 253 24
2 82 82 84 2 133 130 32 132 81 80 80 80 367 365 3X| 39S 275 297 254 248
23 71 H 4 75 1314 130 128 128 4 N e 72 29 31 N 322 207 2 LTS 1.99
: ﬁ 8 80 82 80 122 1M 125 125 79 X 78 8 392 1399 40 104 267 2.4 2 203
185 ﬂq 33 120 122 120 120 78 78 76 3 284 271 2718 276 458 4359 148 452

25 124 125 126 %6 6 Y6 % 218 BI 299 308 (7 184 17 176

diastolic blood Pressure, PBF-percent body fat. CRE-cardio-respiratory 4




APPENDIX 03: EXERCISE GROUP'S GENERAL HEALTH SCORLS
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EXERCISE GROUP'S GENERAL HEALTH SCORES
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APPENDIX O5: BECK DEPRESSION INVENTORY SCORES FOR EXERCISE AND CONTROL GROUPS

EXERCISE GROUP CONTROL GROUP
s/n Week 1 Week 2 Week 3 Week 4 Week 1 Week 2 Week 3 Week 4
1 280 28.0 270 24.0 10 1.0 1.0 10
2 0.0 0.0 00 0.0 26.0 26.0 250 230
3 10.0 100 90 9.0 19.0 19.0 19.0 15.0
4 12.0 110 110 9.0 1.0 1.0 10 10
5 00 0.0 00 0.0 12.0 12.0 120 100
6 17.0 16.0 15.0 15.0 30 20 20 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 30 30 30 30
9 4.0 4.0 4.0 4.0 80 8.0 80 60
10 30 30 30 2.0 00 0.0 0.0 00
11 210 210 17.0 14.0 0.0 0.0 00 00
12 4.0 30 30 30 28.0 28.0 27.0 220
13 13.0 100 10.0 10.0 24.0 24.0 24.0 22.0
14 5.0 5.0 S.0 40 5.0 5.0 5.0 5.0
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 14.0 140 12.0 10.0
17 30 30 30 3.0 30 30 30 3.0
18 7.0 70 6.0 6.0 0.0 0.0 0.0 00
19 9.0 9.0 9.0 9.0 0.0 00 0.0 00
20 16.0 16.0 140 100 4.0 40 40 40
21 7.0 7.0 7.0 5.0 0.0 00 00 0.0
22 0.0 0.0 00 0.0 14.0 10.0 10.0 100
23 14.0 14.0 13.0 10.0 00 00 0.0 0.0
24 00 0.0 0.0 0.0 30 30 30 20
25 10.0 10.0 10.0 10.0 0.0 0.0 0.0 0.0
26 24.0 23.0 23.0 19.0 00 0.0 00 0.0
27 5.0 S.0 5.0 5.0
28 15.0 15.0 13.0 12.0




APPENDIX 06: QoL SCORES FOR THE EXERCISE AND CONTROI. GROUPS (EXERCISE GROLP: 1.28, CONTROL GROUT: 29-54).

I 30 10 2.0 20 2.0 1.0 3.0 3.0 1.0 1.0 10 1.0 30 1.0 30 20 30
20 10 SO 40 20 S.0 30 4.0 3.0 5.0 60 SO0 60 40 40 50 6.0

6.0 60 60 40 4.0 40 50 6.0 4.0 6.0 50 60 30 SO 5.0 50 3.0

S0 40 4.0 30 40 30 SO 40 SO0 60 40 60 SO 60 60 60 60

2 30 4.0 50 40 3.0 4.0 40 5.0 5.0 5.0 50 5.0 50 1) S0 5.0 50
40 SO 4.0 40 3.0 30 40 S0 40 5.0 40 5.0 60 S0 5.0 50 40

5.0 60 5.0 40 S0 SO0 40 60 60 60 60 69 60 60 60 60 6.0

60 6.0 6.0 5.0 5.0 60 60 6.0 6.0 6.0 5.0 60 6.0 6.0 60 6.0 60

3. 6.0 60 6.0 60 S.0 60 60 6.0 6.0 6.0 60 60 60 60 60 $.0 60
4.0 6.0 60 6.0 6.0 6.0 6.0 6.0 6.0 60 60 6.0 6.0 60 6.0 6.0 6.0

6.0 60 6.0 6.0 6.0 60 60 6.0 6.0 60 6.0 60 6.0 60 6.0 6.0 50

6.0 SO 60 60 60 60 60 6.0 60 60 60 60 6.0 60 60 60 6.0

4 4.0 4.0 1.0 40 40 4.0 50 4.0 40 40 40 4.0 4.0 40 40 40 40
4.0 40 40 40 40 4.0 4.0 4.0 4.0 40 6.0 60 6.0 6.0 60 4.0 6.0

6.0 4.0 4.0 4.0 4.0 4.0 4.0 6.0 4.0 40 40 40 40 40 4.0 40 40

4.0 40 a0 40 4.0 4.0 4.0 4.0 4.0 4.0 4.0 60 60 60 60 60 4.0

5. 5.0 2.0 20 4.0 3.0 30 40 2.0 3.0 3.0 6.0 60 40 30 40 50 40
5.0 40 4.0 5.0 50 6.0 30 2.0 50 2.0 50 5.0 6.0 40 5.0 50 4.0

4.0 4.0 5.0 SO 5.0 5.0 4.0 5.0 30 6.0 5.0 6.0 4.0 50 5.0 50 4.0

S0 4.0 3.0 4.0 3.0 40 30 4.0 4.0 5.0 30 3.0 5.0 40 S0 6.0 40

6. 4.0 4.0 4.0 50 1.0 1.0 50 50 5.0 50 S0 5.0 50 30 2.0 50 40
4.0 4.0 4.0 40 40 a0 30 40 30 40 40 SO 60 40 40 40 3.0

3.0 4.0 4.0 60 60 60 6.0 5.0 40 5.0 40 5.0 4.0 50 10 4.0 5.0

5.0 4.0 4.0 60 5.0 50 50 3.0 5.0 6.0 40 5.0 5.0 6.0 S0 4.0 40

7, 3.0 30 2.0 2.0 20 20 60 60 6.0 60 S0 6.0 6.0 6.0 S0 6.0 6.0
4.0 5.0 5.0 6.0 5.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 40 4.0

2.0 6.0 6.0 60 6.0 6.0 6.0 60 6.0 6.0 60 6.0 6.0 6.0 60 60 6.0

6.0 60 6.0 60 60 6.0 6.0 6.0 6.0 6.0 60 6.0 6.0 6.0 60 60 60

8 4.0 40 10 30 6.0 6.0 40 60 6.0 6.0 60 4.0 40 6.0 4.0 6.0 20
6.0 3.0 6.0 40 60 4.0 6.0 3.0 6.0 30 6.0 6.0 60 60 6.0 40 6.0

4.0 60 6.0 1.0 30 6.0 60 30 6.0 6.0 60 60 60 6.0 6.0 6.0 6.0
2.0 6.0 3.0 60 4.0 6.0 4.0 40 60 60 50 6.0 6.0 5.0 60 60 60
9. 50 5.0 6.0 5.0 6.0 6.0 60 6.0 6.0 6.0 60 6.0 6.0 6.0 60 6.0 6.0
5.0 60 5.0 60 50 5.0 50 60 6.0 6.0 60 60 6.0 60 60 60 5.0
60 6.0 60O 60 60 60 60 60 6.0 6.0 60 6.0 60 6.0 6.0 60 60
N 50 6.0 6.0 60 6.0 60 60 6.0 60 60 50 6.0 60 6.0 6O 60 60
100 1.0 20 2.0 40 40 1.0 60 5.0 60 6.0 60 6.0 60 6.0 20 20 S.0
50 30 40 60 3.0 4.0 20 2.0 2,0 30 40 50 60 30 50 4.0 5.0
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