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ABSTRACT

The effect of regular aerobic exercise training

programme on cardio-respiratory fitness of tuberculosis
patients was the focus of this study. Gomez (1983)

found out that about two third 2/3 of all tuberculosis

patients survived with drugs and ambulatory treatment.
If treatment was started late and victims rested too
long, many abnormalities and complications resulted,
because tuberculosis destroys the lungs. This gave
way to the physical fitness need for tuberculosis
patients admitted to the hospitals for months without
exercise. When the diseased lungs are not exercised,

lungs collapse could occur.

The subjects for the study were tuberculosis
patients In ward four (4) of Jos University Teaching

Hospital. Out of twenty (20) patients on admission
in ward four (1) of JUTH, Five (5) were selected
based on their abilities to undergo the test.
Permission was sought from the thoracologist, and the
thoracic nursing officers incharge of the chest ward

four (4) of JUTH for research an all tuberculosis patients



The subjects took part in regular aerobic exercise
training on bench step at a prescribed Intensity of 40%
- 800% maximal heart rate for 20 - 30 minutesper training
session, for three alternate days a week for eight weeks.
Measures of body weight, resting heart rate, blood
pressure, temperature respiration and physical fitness
index were taken:

I Before training commenced

2. Four weeks after commencement of training and
3. at the end of eight weeks.

The data collected were statistically analysed
using ANO/A , Sc heffe' s Test, and t. - test statistics.
Based on the results of the analysis, it was found
that the body weight, diastolic blood pressure, heart
rate, and physical fitness index were statistically
significant (p<0.05). For body temperate,
respiration, and systolic blood pressure were however
found to be Insignificant (p<.05).

The data from this study show that there was no
significant effect of aerobic bench step exerciseon
systolic blood pressure, and respiration of pulmonary
tuberculosis patients. However, it wav observed that
eight weeks aerobic training on bench step significantly
improved the cardio-respiratory fitness of the tuber-
culosis patients as supported by a decline in heart rate,
diastolic blood pressure, and increase in physical

fitness index.
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1. ' CHAPTER OKE

INTRODUCTION

1,1  INTRODUCTION

The field of exercise and aports scimnce haes been
expanding very rapidly from mere understanding of the
reactions and response of human body to deaigning new
techniques of enhancing its immune reaponse to diverse
stimuli (Mackinnon, 1992)., 1In other words, unpreceden-
ted progress has been made in this field, not only in
naking it a more reliable prophylactic discipline but
also in making it an scceptsble profeseion of rehabili-
tation. Ih this rapid progress, one of the most exciting
areas that attracted the attention of ite scientists is
the immuns response of trained as against untrained

subjects to exercise and exercise training.

This unprecedented interest and progfoss, the
prophylactic and curative sspects of exercise and sports
aciences has been attributed to two primary reasons,
Firstly, the primary, secondary and tertisry consumers
of sports are interested in maintaining the health of
atheletes during treining and after the competitions,
Venkateswarlu, 1996, explained that sthletes are more
susceptitadble to illnees during intense training and |

major competitions that effects their ability to training



ap well as their health, especlally when train or

compete during illneas,

Secondly, the increaaing interest in community
health promotions to regular participation in
exercise programme has drawn the attention to the
immunological responses to exercise test, This has
an added advantage in the field of rehabilitation,
where the interest of the allied health professions
is to make the ambulatory patients, a bread winner
to the family, by improving his ability to do gainful
wvork, (Mackinnon, 19923 Venkateswarlu 1996),

This view is based on the fact that systematic
and moderate exercises. performed on a regular basips
constitute an important factor in the prevention and
curs of different degenerative and debilitating like
cardiac insufficiency, artherosclerosis, hypertension,
non-insuline dependent diabetes, asteoporosis, and
tuberculosie, At present: such focus is directed
towarda other diseases that are assoclated with life
factors like cancer and Acquired Immune difficiency

syndrome (AIDS),



Exercise training is now recognized as an urgent
therapy for certain disesses, primary to counter-act
the debilitating responses to illness and treatment,
and to improve the psycho-biological state of the
patient. The esrlier investigation in this direction
revealed gignlficant relationship between intense
exercise and susceptibility to illnesa (Beilui, 1925;
Cowlea, 19183 Nichonlen, Spaeth, 1922; Oppenheimer
and spasth, 1922). Thirty years later, Horstmenn,
(1950), reported a significant posltive association
between the severity of scute poliomylitis and inten-
aive exersise. This early etimulate the research
activity on the haemotological reeponses to different
modes of on the incidences of upper respiratory illness
among athletesm tend to support the view that athletes
in prolonged and high intensive training snd competis
tions are more susceptible to this illness than those
exposed %o Low intenslive volume of exercise with Low

intensity (Neiman, 1989 1992; Peter and Bateman, 1993),

However athleteé engaged in less strenocus training
and low intense competition don't seem toc be prone to
this susceptible illness thean that of non-training coun-
terparts. This study also suggeast that low intese
exercise improves recovery rate and functional capacity

of the patient.



This investipgsation was conducted to find out whether
exercice training can proince beneficinl effects in

tuberculosis patients.

Tuberculosis isa mostly a diserse of the lunss.
1t affects jointe bones, intestines, brain and other
parts of the body. Extre-pulmonsary, tuberculosis
affecta other orpans of the body outside the lungs.
Tuberculosis is commonl, c~lled Cox, that is named
after the discoverer. Tuherculosis is the infection
of the lungs joints, spine, brain, intestines, and
other parts of the bod, b, the orgenism called tuber-

culosiag bacilli.

Pntients with tuberculosis are often isolated and
given chemotherapy in the form of antibiotics and
anti~ tuberculosis drugs. Tlatients are encouraged to
rest for a considerable period of time. The purpose

is to reduce the stress on the lungs which are diseased,

The lungs are essential organs for sustaining life
ag the¥ are responsible for oxyrgen intake and carbon-
dioxide eliminntion of the body. The tuberculosis
patienta, though encourapged to rest still make use of
the lungs with minimel stress. However, it is not clear
whether structured aerobic exercise programme affect the

rate of recovery from the deadly disease, tuberculosis,



In thie situation the
tuberculoais are generally
montha or more and kept on
for about eighteen months.

treatment in the hoaspital,

patients with prounced
admitted for about eight
anti=tuberculosis drugs
During this period of

no exercise programme is

engaged on., Rest hag been the predominant treatment,

Primo (1993) associated most respiratory disease
drugs to enhance work and exercise performance,

That is why many patients suffering from asthma, and
victims of cattarh, when given their treatment juat
before exercise show in their urine traces of dope
drugs. This suggests that if patients engaged in
exercise as they take their drugs, they will recover
faster,

Any physical educator who comes across a tuberw
culosis patient may say exercise may be countra-
indicated since all exercise inveolve the lungs which
are already diseased. 1t was observed by Parker (1988)
that when a tuberculosis patient was advised to have
complete rest, the organ mostly concerned which are
lungs were not rested. This is because one must conti-
nue to breath so as to get air despite the injury to
the lungs. Moreover, the moment the lungs stop to work,

life ceases, That is why there is the need to stress



'the concern for exercise in tuberculosis patiente to

gsave the patient from disuse and depletion of the body.

Parker (1988) treated tuberculosis patients at
home and 1n some infectious disease hompital (IDH).
The segregated patienta isclated from their house hold
contacts had marked weight loss due to fear, loneliness
and inactivity, while those at home recovered fast with
rapid resumption to their normal life. This was the
effect of active participattion method of treatment end
chemotherapy. Active life as confirmed above reduces
frequent coughy and infectivity in patients with pulmonéry
tuberculogis. The npumber of tuberculosis particles
nuclei declined rapidly following treatment with exersige
and drugs than with drugs and rest (Parker, 1988),
The cough rapidly diappesred, There wea also a decline
in melaise, fever, cough, and becilli count in sputum
- gsmear, These indications occured within two weeks after
the start of drugs and exercise treatment. Exercise
should be done under the sun snd exposed airy area since
rays from the eum kill tubercule bacillus organism and
reduce tha struggle for air (oxygen) between the patient
and the bacteria, It 1s worth noting that tuberculoais
organiam uses oxygen as man and is fifty percent waxy,.

‘That is why it affecte the uppermost part of the lunga



more than any other area, On the basis of these
findings and suggestings, this study was conducted
to find out the effect of exercise training on

cardio-respiratory fitness of tuberculosis patients,

1.2 STATEMENT OF THE PROBLEM

Medical opinion has been inconsistent about

the engagement of patients suffering from tuberculosis
and other respiratory disorders in aerobic exercise
training ( Loudon, 1969), This investigator was there-
fore interested to find out the effect of aerobic

exercise training on cardio-respiratory fitness as
determined by bench step exercise, resting heart rate
response, number of bench step per minute, physical
fitness index, thermal responses to exercise ahd blood

pressure.

Cardio-respiratory fitness was tested to find
out if participation in exercise training could improve
the capacity of tuberculosis patient to work. Body
temperature and blood pressure were tested to find out
their adaptability of tuberculosis patient to exercise
training.



1.3 FURPOSE OF THE STUDX

The purpose of this study were to determine the -
effects of exercis on patients of pulmonary tubercu-
losis undergoing chemotherapy in their recovery from
tuberculosis as indicated by the cardio-reapiratory
frequenty and body weight. Distinctively from this
study we shall find out if exercise enhanced enti-
tuberculosia drugs,

It is therefore the intention of this researcher
to enlighten reseachers on the new awarness and the
magnitude of problems facing tuberculosis patients
and the result of the evaluation will help in the
solution to the research problem, then suggest un-
limited prospects in ambulatory treatment of taber-

culosis,

1.4 BASIC ASSUMPTIONS

Based on the available information, this inveas~
tigation was conducted on the following assumptions:

Bloed haemoglobin count, new lung tissues and
period of discharge from hospital of tuberculosis
patients would differ significantly as a result of
regular aerobic bench stepping exercise due to the

geina in physical fitness index,



Responses to drugs received for the treatment of
tuberculosis would be enhanced by regular exercise,
bringing about guick recovery and early resumption to
normal working life,

1.5 HIPOTHESIS
On the basis of the assumption of this study and

available research evidence, the following major

hypothesis was made for the purpose of this study:

(a) There are no significant effect of training
bench stepping exercise on patients of tuberculosis
in their ecsrdio-respiratory fitness, blood pressurs,
and body waight,

From thie major hypothesls the following BSubw

hypotheses were generated:

1.5.1 There is no significant effect of training in
bench astepping exercise on heart rate, number of

bench step, and physical fitneaa index,

1.5.2 There i3 no significant effect of bench
stepping exercise training on blood pressure,
body temperature, and respiratory frequency of

tuberculosis patients,



1.,5.3

(B)

There is no significant effect of bench
stepping exercise training on body weight of
tuberculosis patients,

MAJOR HXPQIHESIS TWO:

There is no significent change in the
direction of the effect of eight weeks training
in bench etepping exercise on cardio-respiraw
tory fitness, blood pressure, body temperature
and body weight of patients of pulmonary

tubercalosis,

The following sub-hypothesis were generated:

1.548 There is no significant change in the bench

step exercise on cerdio-respieratory fitness of
tuberculosis patients as indicated by changes in

resting heart rate and physical fitness index,

1.5.5 There is no significent change in the

direction and magnitude of the effect of eight
veek training in bench step exerciss on dimsstolic

blood pressure of tuberculosis patients,



1.5.6 There is no significant change in the
direction and magnitude of the effect of eight
week training in bench step exercise on body

weight of tuberculosis patients.

1.6 SIGRIFICANRE OF THE STUDX
This atudy is Justified on the following

basing

(1) Medical opinions and scientific evidences have
been inconsistent on the prophyleactic end
curative effects of sercobic training, through
some studies suggested beneficial effect of
aserobic treining on patienta suffering from
hypaertension and diabetes no such evidence hsa
been reported to the knowledge of this inves~
tigator on patients suffareing from tuberculo-
sia, Ae this atudy was conducted to find out
the effects of bench gstepping exercime on
cardio respiratory fitness, body weight, thermal
response, and blood pressure, It-a findinge
would have immense value for the understanding
of the effecta of aerobie training on the
working capacity aﬂg‘recovery of tuberculosis

patients,

r“



(2) One of the main problems assocliated with
improvement of tuberculosis patients in giv‘ng
exercise btraining programme is to understand
their adaptive capscity for the training. As
this study involved the messurement of thermal
response to exercise, bkood pressure and
reapiratory frequency on patiente who underwent
an eight week programme of bench stepping exercise
trainipg. This finding would reveal whether
patients suffering from pulmonsary btuberculoais
can sdspt to an seroblc exercise training

programme,

(3 Another of the controversial issues in the
treatment of tuberculosis patient is the effect
of therapy on the regenerative effects of the
cells and tissues. As exercime training wes
used as an adjunctive therapy in this study.
The findings would reveal whether the regeners-~
tive capacity of the tissues affected by pulmonsry
tuberculosis, B9 indicated hy changes in body

weight, would improve due to aerobic treining,.



1.7 DELIMITATION

This study waas delimited to the following:

This study was conducted to find out the effect
of eipght weeks bench atepping esxercise on cardio~
respiratory endurance, blood pressure, thermal,
response,respiratory frequency and bedy welght of

patients of pulmonary tuberculoais.

The subjects for this study were selected from
Jos University Teaching Hospltal, who were on chemgo-
therapy. They all led sedentary life style before

admisgsion into the hospitel,

1.8 LIMITATIORS
The study has the following limitations which

will be considered while interpreting, the reasults:

(1) One of the most important factors affecting
recovery ol patients suffering from any disease
is diet. As the diets of the patdents selected
for thiis study were prepared at home. However,
every possible attempts was mede to convince
the subjects on the laportance of diet for

their recoverye



(2)

(3)

- Jl -

The subjects used in the study were directly
under the control of the medical doctor
incharge of the tuberculosis ward, therefore,
the investigator did not have direct control
of the activities of the subjecta. However,
he sought the co-operation of the concerned
doctora and nurges to control the movement
of the subjects 8o that the results of this

study were not affected,

After atarting the study, the nurses in the
hospital from which the subjects were selected
went on strike during which period, the subjects
were discharged from the hospital and therefore
the training was discontinued. However immediate-
ly after three weeks of this strike period,

when the nurses resumed their duties, the
exarcigse training was conducted on the patients
continuously for eight weeks., Therefore it wes
assumed that the possible effects of one week
training given before the strike action on the
cardio~respiratory fitness and body weight

of the subjects were normalized during the three
weeks strike period, and thus had no influence

on the effect of subsequent eight weeks training,



CHAFTER TWO

2, REVIEW OF RELATED LITERATURE

2.1 INTRODUCTION TO LITERATURE REVIEW

Annabel (1993) accentuated theat in developing
countries, like Nigeria, tuberculeosis is one of the
communicable disease that could be treated with
drugs and ambulative exercise, There is no
evidence that incidence of tuberculosis is declining.
Even in America, Germany, and Great Britain, the
incidence of extra-pulmonary tuberculosis remains
constant, often presented in unexpected ways, In
an attempt to bring to light the information relsted
to the incidence, spread, and cure of tuberculosis,
available textbook literature, resenrch evidence,
and exercise protocols on different aspects of
tuberculosis have been reviewed and presented in
this chapter under the following eub~titles:

(a) How tuberculosis is contected

(b) Patho-physiology of tuberculosis

(¢) Bigns and symptoms of tuberculosis

(d) Diagnostic tests for tuber cnlosis

(e) Treatment end management of tuberculosis

(f) Prevention of tuberculosis

(g) OSide-effects of anti-tuberculosis drugs and
their effects on exercise performance.



— 1{) -

(h) Exercise prescription for tuberculosis patients

(1) Current trends in Bench stepping exercise for
tuberculoais patientn,

(J) BRreathing exercises for tuberculosis patients

(k) FPrecautions during evercise for the tuberculosis

patients.

(1) Summary:

2.2 HOW TUBERCULOS1S 18 CONTACTED

Tuberculogis is a diseage acquired by inhalation
of infected droplet nuclei from sputum of persons with
active eavitory tuberculosis, Personal contact with
large number of bacilli sre necessary for infection
to take place. Most patients cease being within
several weeks after treatment is started with drugs,
even though smears and cultures of the patient's wastes
for tuberculosis bacilli remain positive. This is the
period when sports scientist can approach the patient

safely to introduce exercise programme,

Tuberculosis infected patients are indicated by a
positive skin test, x-ray of the chest, findings from
the history, and signs or symptoms. Loudon (1969)
showed that all persons are highly susceptible to
infection of tubercnulesis, but relatively resistaent

in varied degrees,



]

1f exercise is engaged in regularly it raise the bedy's
reaistance level to tuberculosis, (Loudon, 1969).
Tuberculosia iasa common in infancy and old age due to

week body's defences,

The se¥Yerity of tuberculosis as expAained by
Crofton (1992), depends on the size of infecting micro
organism quantity (dose), that is, how many tubercle
bacilli are inhaled;y and the infestation depends on
the body's defence mechanism of the person infected,
that is, host's resistence, Tubercle bacilli are of
two main types; the human mycobacterium tuberculosis
and the cow mycobacterium bovine (Cow), The human
type is contacted usually through inhalation, whereas,
the bovine type ig ingeated from untreated cow milk,
It ie commonly observed that some people suck milk
directly from animals, making them prone to tubercu-
losis. To prevent this urgly incidence, cow milk must

be boiled before drinking.

Hugh (1990) observed that tuberculosis organism
thrives under poor socio-economic conditions, which
bring about over-crowdedness, poor ventilation in
houses and poor diet. All these facilitate the

transmission of the disesse, The closer the contact



with infected person the higher the risk of infection

with tubersulosis,

Jengenta (1986) obsarved that some people could
get tuberculosis (Cox) through feeding equipment,
like cups, spoons, and from dust. The tubercule
bacilli could remain enveloped in ctacks, in dried
aputum, saliva, vomitus, faeces or urine of the viectim,
At the rige of dust and inhaled by Any person

infection results,

Croften (1992) and Jentgenta (1986) agreed thet
immuno~suppression from any cause, be it debilitating
diseases, mal-mtrition (under feeding), incressed
tobacco and alcohol consumption, lack of B.CLG. to

stimulate immunity, steroid therapy or acute inter-
current infection, could increase the risk of tuber-

culogis, since it lowers the body's resistance,

2e3 PATHO-FHYSIOLOGY OF TUBERCULOSI1S

There is a continual turnover of the components
of connective tiasue breakdown and replacement, and
by organisation of the attachments of the various
components, The connective tissue of the lungs
providea the connection between all cells and those

around them.
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The alveoli, aa explained by Crofton (1992), are made
of reticuli and collagen which are elaatic and enables
repairs. There igs considerable information regarding
the rapid response to alveoli connective tissue in
areas where trauma has oceured, for example tubercu=
losis cavity in the lungs, Newly formed collagen
fibres are abundant around prolifering fibroblaats
within five days of exercise, Recent studies by Horne
(1992) and Fred (1993) indicated that in exercise,
small percentage of collagen is turned over rapidly
while the remainder of the collagen fibres showed a
very slow rate of metabolic change due to lack of
exercise, Weight increase therefore is indication of

new tissue development tuberculosis patients,

When a patient is infected with tuberculosis,
the host macrophage activation is started (that is,
body's oxygen., Jentgenta (1986) explained that the
organkem can remain dormant for many years before
reactivation againy if the body's defence becomes
low. He also stated that the bacillus has 50% wamy
covering, making it resistant to drugs.

As Gomez (1982) puts it, a person infected with
tuberculosis has a lesion from slow inflammation at
site of infection and the regional lymph-glands,

The lymphocytes and other cells surrounding the
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infected area form small awelling cslled tubercle
(Primary Complex or Langhsn's Giant Cell), A
tubercle is a gray translucent lession which is
short and thick, produced b; tubercle bacilli,
The tubercle consiats of dead cells nnd tissues
which are cheese - like in appearance, surrounded
by phargocytic (scavenger) cells, This liquid

necroais is called cageation (Gomez, 1982),

Gomez )(1982) and Jentgenta (19£6) further
explained that when the tubercle erodes its wall
and gplashes ont to the walls of a bronchW¥s it
will reanlt in exudationn, bleeding =nd coughing
out of blood and so on, leaving the wounds (lesions)
affecting a lobe or a segment of lungas, When
tubercle bacilli enters the blood, it moves to the
brain to cause maningitia mili®ary., Milisary is a
tubercle resembling a millet seed in the brain or
blood. Patients may have severe lung damage and
the residusl cavities become the seat of aspergillus
fungus infection, This later results in lung
aspergilloma, which is a ball like material of
fungus within the cavity, which may give rise to
fever and recurrent haemoptysis (coughing out of

blOOd) -
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Obioma (1991) tried to answer why some people
suffer repeatedly from tuberculosis infection while
others are free from tuberculosis. The anawer given
was that it was due to interaction between the
people, infectioWs agents and the environment., The
heat persons are poor, with low body defence and
poor food. Agents of infection are viruses,
bacteria, fungi and parasitic worms, The environment
including the families, schools, smokers, drunkerds

and cold weather,

2.4 BIGNS AND SIMPTOMS ( IDENTIFICATION) OF TUBERCULOSIS

Tuberculosis is8 normally associated with physical
signs in which patient may be obviously ill. He
becomes very thin, with loss of weighlti. The tuberculosis
patient may be pale or have a flush due to fever, The
fever becomes more severe in the evening, Pulse is
raiged in proportion to fever. Finger clubbing occurs
due to extensive lung disease and Iron loss through
coughing off of blood. Chest has fine crepitations
(Crackles) in upper part of lungs during deep breath
after coughing. There is dullness with localized
wheeze due to local tuberculosis bronchitis and
pressure by a lymph node on a bronchus. With fibrosis

(scarring), the trachea or the heart may be pulled
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over to one side ( annabel, 1993%).

Many victims of tuberculosis feril to go to the
hospitnl early due to the taboo that "Fuka" which is
tubercnlogis is to be hidden, since the exposed
vietim is considered as an outcast., The patient
uses silently at home certain concoctions from
native doctors without any improvement, acute
coughing out of blood makes the tuberculosis patients
run to the hospital, The mouth becomes filled
with aputum, There is cough, fatigue and loss of
appettite, usually as a reault of active body defence
mechanism., Marked wasting (weight lnss), anaemin,
mal-nutrition, clubbed fingers, and othera may be
due to the effusion or blood and serum from the lungs
to other areas, Other causes are escepe of excess
sputum and vomitna, excess perspiration with sweating,
and to a large extent struggle between the body cells

and bacilli to share the air (oxygen).

The tubercule bacilli and human body cells all
use oxygen and carbohydrate (Hugh, 1990). Tuberculosis
patients develop high temperature in the evenings and
asweat profusely at nights. According to Gomez (1982),
ladies develop irregular periods and male patients

potency is deastically reducedj breathing difficulties



reanlt and one cnan eagily die of toxiecity and

exhanation,

2¢5 COMPLICATION OF TURERCULOSIS

Untreated or poorly treated pulmonsry tuberenlo-
sis leads to coughing out of blood (haemoptysis).
In 811 severe cnses, the coughing out of blood is
in 1arge amount, leading to anaemia, nnd spontaneons
pneumothorax (ecollapse of the lung throngh damages

canged by tuberculosis organism),

Gomez (1982) and Nen (1988) explained that there
ia plearal effuaion which is fluid in the covering
snck of the lungs whiech soon causes the ecollapse of
lunga, cardio-reapiratory insufficiency (heart and
lungs diseases) reanlts in co-pulmonale, Bronchiec-—
tasis, fibrosis of the lunga are the consequences of
extensive tuberculosis disenses and only symptomatie

therapy is possible,
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DIAGNCSTIC TESTS FOR TUBERCULOSIS

Rloom and Tonhey (1271), explained that all
suapected pulmonary tubercnlosgis patienta must be
sent for sputum eulture snd microscopy. The urine
ja alao checked for tuberculosis bacilli. 8kin
teat muat be done to measure the hypersensitivity
to tuhercule protein, Tuberculin Mentoux test ins
a purified protein derived from attenunted tubercle
baeilli orgeniam. The tuberculin ia injected under
akin, For those who thﬂT$reviousiy been injected,
n red raised aren appeara at site of injections.
This is tuberculin positive, For thoae who do not
react in this way are tubereculin negntive, This
means that the injection site has no localized area
of unduration of five millimeter eruption found
forty—-eight (48) hours after testing. These patients

on admission are tested peomitive to the bacilli.

B.C.G. (Bacillus Calmette ~ Guerin) Vaccine is
a freezed, dried, attenuated, harmless, live bovine
strain tubercule bacilli given in 0.1ml to those
found to be tuberculin negative risk or children

newly born to protect them from infection for 15 years,



Another method of detectinn of tubercnlosis is through
maas x-ray film that shows a "snow storm" appearsance ““ﬁck

indientes deatruction of lungs by tuberculosisa,

2.7 TREATMENT, MANAGEMENT AND IREVENTION
OF TUBERCULOSIS

Rloom and Toohey (1971) stressed that tuberculosis
ig curable provided the diagnosis is made early, and
appropriate therapy institnted, For those who fnil
to exercise, rent enough 2nd who have poor diet, or
thoge who live in dirty environment have poor tubercu-
loais prognosis. Tt was nlgo found by Bloom (1991)
that atreas, worry, and very light clothing during

cold periods predisposea one to tuberculosis,

FPearce (19772) empha=ized that nearly all of ue
have had tuberculosis infection withont gsymptome or
obhvious illneaa, and the immunity acquired protegts,
Moderate exerciae or ambnlation waas found to support
the normal function of lungs, exercise therapy reduces
internal tension during impaired health, bringing
about energy for healing. She recommended that tubercu=
loasis patient should continue their chemotherapy (drugs),
and are adviced that the use of Isoniazid (INH), Para

~ Amino - 8alicylic Acid (PAS), streptomycin,
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Rifampamyecin, Pyrazinamide and ethembutol which are
anti-tuberculosia drungs shonld be importantly
continued, These drugs nre used in combinations,
hecause tubercle bacilli organism easily grows
regiastant to drnge due to their hard lipid cell
cover. The trentment with drugs must continue

without break for eighteen (18) monthe,

Jentgenta (1986) uaed anti=tuberculosis drugs
on tuberculosis patients in order to control the
infection and to avoid the later development of
tuberculosis elaewhere in the body. “orticosteroids
ndministered to patients with tuberecnlosis is in
order to minimize the risl of adheaiona and for the

improvement of healing,

Rronchugcopy is a treatment used to agpirnte
(auck out) the material discharges from the lungs
or bronchus. The lagt method is thoracotomy, which
is the surgicnl intervention where by certain parte
of the lunga are removed to prevent the spreading

of infection,



PREVENTI ON GF TUBERQULGCHl S

Rel apse of further tuberculosis |Infection was
found uncomon in patients who have good periods of
chenot herapy and anbul atory exercise and no rel apse
for those who had |ess contact w th persons or
materials (formtes). That is why Jindani et al.
(1995) affirned that sending tubercul osis patients
to a sea-side exercise for * fresh air and sumbath
hast ened recovery. Adequate diets are inportant for
faster tissue growth. They al so advocated t hat
exerci se should be engaged in so as to cut wasting
due to disuse. Such exercise should be' fcwpc where
it is well ventilated with enough fresh airt and

patients wearing light clothing only during exercise*

Canpbel | (1988) naintained that rest for
tuberculosis patients is inportant. He |ater advised
that a graduated re-education of gradual return to
out door exercise would be hel pful in recovery.
Further, he explained that the rise in body tenpera-
ture above the normal during exercise destroys tuber-
culosis bacteria. |If the tuberculosis patient is

allowed to nove around (anbul ation) or run about, he
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will be likely to cough out the materisl exudating
or oozing from the lymph glands into the bronchus,

which may also encourage postural coughing out.

Roae (1987) and Camphall (1988) are of the view
that teaching resistive breathing to the tuberculo-
ais patient meakes the dirphragm breath deeper and
shift over-dependence on intercoastsa)l musecles for

hreathine,

Hilzh (12984) believed that prevention isg the bhest
treatment for tuberculosin and recommended some
preventive measures to include improved living sten-
dard, health sand environmental educsation, identifi-
eation of tuberculosis pntients and isolation,
Incressed milk diet helpes to increase body's resis-
tanee to tuberculosis, Immunization, using B.C.G.
vaeccinntion is esaential, During therapy, tubercu-
losis patients should be informed about the side~
effects of anti-tuberculosis drugs and dangers of
stopping the drugas before the full course of eighteen
(18) months, There is need for regular follow-up to
chest clinie, Regular bloed count, urine analysis
and observation of vital signs are other areas of

conecern,
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247:1 SIDE EFFECTS OF ANTI-TUBERCULOSIS DRUGS
AND THELIR EFFECTS ON EXERCISE.

gide effecta of anti-tuberculosis drugs conld be‘
minor or major with sericus health hezards, Jentgenta
(1986) affirmed that anti-tuberculosis drugs have dis-
comfort, This discomfort could persist for the duration
of drug, therapy. Thia hns a signifi~cant effect on the

working or exercising eapacity of tuberculosis patients.

CORTICOIDS

These druss are derived from sdreanalin. Such
drugs are prednisolone, ephgdrine, »nd other$S. During
exercise, these druges increase heart beat and are
anaboliec in origin, which enhance performsnce in
exercise, The aceeleration of the functions of the
body are vital in diseased lung recovery.

ETHAMBUTOL

The side effect of this drug ie the impairment
of vision, A deerease in visual scunity, blurred
vision and red colour blindness, These ocular

toxicity affecta balance, thereby affecting exercise,

ISONIAZID (INH)

The side-effects of the drug that affect exercise

performance are muscle paina, confusion end dizziness.



PARA-AMINO- SALICYLIC ACID (PAS)

This has the gide effect of thyroid suppression

and hypatassemia ([,oWw Potasaium (K¥) in the blood).
These side effects affect heart to reat for longer
periods in disstole, which affects exercise perfor~

mance.

2.8 EXERCISE FRESCRIFTION FOR TUBERCULOSIS FPATIENTS

Jindani et al (1993) believes that "Fresh air"
treatment is the best for treating respiratory
diseases, eapecially tuberculosis, Froper ventilation
of the living rooms, exercising in fresh ajre and
sun-bath wonld sassist the lungs take more oxygen.

This is becsuse tuberculosis organism is also aerobic

in nature, competing to nse the air in the body.

Lea (1980) suggests that tuberculosis patients,
who are known to suffer from cardio-respiratory
diseases may be allowed to participate in category
'E' exercise. The category 'E' exercise involves
bench stepping at low intensity, exercising on bicycle
argometer, long walks low grade tred mill and other
mild exercises, This grade of exercisea are for those
patients who are phyaically active persons and gtable
with tuberculosis for one to three montha in the chest

ward of hospital or aqubt patient department, which is
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to may that they don't show sny signs of coughing,

haemoptysis (blﬂﬁsy)‘ noctunal pyrexia (night fever),
SfLrtiam

exercise weight loss end severe chest pains,

2.9 CURRENT TRENTS 1IN BENCH STEPPING AND TUBERCULOSIS

Rraucha and Darling (1942) maust be credited for
having started the Harvard Fitness Laboratory in
Harvard University., They developed what has come to
be know &8 the Harvard step Test (HST) which the
recovery pulse count is used to determine indices of
physiecal fitness., Harvard step test was modified
from Master's Nine inches step test of 1914 ag recor-
ded in Encyclopedia Britsnica (1990). When one runs;
he 1lifts up his legs (high knees) reaching nine inches

and ahove,

In Harvard step test the subject steps up and
down a twenty inche high hench, thirty times a minutes
in tune with a metronome, for a maximum of five minute,
The subject is allowed to lead off with either foot
and to change the step if he wishes to do so., Immedia-
tely after the exercise, the subject is sitted and
his pulse rate is recorded in beata; in one to one and
e half, two to two and a half, and three to three and

a half minutegs, after the exercise.
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The fitnesa index of the subject is calculated
by using the following formnlag-

Physical fitness index - puration of exercise x 100
Two ¥ sum ol Fhree hall minubes of count,

In this teat, the lower the numher of heart beats
during the recovery, and the longer Lthe work time, the
higher the score (Johnson et nl, 1920), Though there
are different verasions of YMarvard step tesat, the invea~
tigator uaed the test described above with the exception
that only cne pnlse count was used, thnat is, from one to
one and half minnteas after exercise, was uaed., The
pulse connt thus recorded wans to determine physical
fitneas index b, using the following formula:

P.F.1. = DURATION OF EXERCISE IN SECONDS X 100
Recovery pulse x 5.6,

Thias Hervard step teat was not used by tuberculosis
patients before ns to the knowledge of this investigator
or on subjects suffering from infecbtions diseases, Most
of the previous studies were on body dysfunctions, not
as a result of direect micro-organism, such &s tubercle
bacilli, but ag a result of life style., Common examples
of such infirmitiea and disabilities are hypertension,
obesity, disbetes, haemophiliasis, sickle cell and

coronary heart disease,
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According to Guyton (1970) the human body is
mnde of seventy-five (75) trillion cells. The brain
cells are fragile, Once they die, they will remain
functionleas but not decayedy mostly their work or
functions may be taken up by thosgse cells around the
desd brain cella, But certain organe increase in
eize and reproduce (growth and development) to
replace the damnapged ones. FExample given by Guyton
(1970) wns that the liver cells can regenerate the
dead or weaker cells. This is in line with the
concept according to which exercise helps regerate
new vigor, This is becaune liver (the largest organ
in the bedy) is vital in meeting energy requirement
in providing body's resistance to infection a2nd in
providing better blood nourishment to brain and
muscle cells for vigorous asctivities. Exercise in
tubercuiosis patients improves blood flow to the
brain and the injured lunge, sending vital materials

to all tissues,

Spencer (1987) explained that exercise hastens
the passage of blood lymphocyYtes from blood streem
onto lymph nodes faster, that makes it possible to
have cellular immunity end white blood cells migrate

to foreign antigena as tuberculosis lesions.
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Frercise activates cells (immunoblasta) into plasma
eells (immunoecytes) and gecrete immanoglobuling by

1ymphocytes (immune procenn),

2.10 BREATHING EXERCICE IN TUBERCULCSIS

Donna (1978) threw Tight on the need to teach

hreathing exerciae to tuberenlosgis patienta. TIncreased
work ont put increasses breathing. Rreathing exercise
increnaes work ontput tolernnce snd relsxation.
Tachypnea ig the increased frequency ohaserved in
hreathing exerecice, He adviged that nny person with
chegt pains, asthmn, gea in gtomach (flatufence),
peptic nleer, indigestion, tuberculonis and othery
ahould be involved in either active or passive

exercise for treatment. A tnbhereculoszsis patient inm
atepping will increase his work ontput and work

ontput tolerance increasecs breathing.

2.1 PRECUATIONS IN BENCH STEPPING AND
BREATHING EXERCISE OF TUBERCULOSIS
PATIENTS W

Donna (1975) and Bailey (1192) suggested some
precusations to be taken during breathing exercise
and bench stepping of tuberculosis pstients, These

inelude the following:~



i) There should be no forced expiration during
exercise so as to prevent airway collapse
in tubereculesis patients.

ii) No prolonged expiration should be encouraged
gince the mycobactarium tuberculosis organism
tries to squeeze every bit of air from the
lungs for use, depriving the body of exygen
resulting to greping.

iii) There should be no trunk hyper-extending to
the bnek 80 as to push abdomen out, hecause
abdominal respiration assints the diseased
lungs in respiration,

iv) PRloating out lower abdomen excessively should
be avoided, this is becsuse high pressure 1is
created in the chest causing the week diseased
Jungas to collapse,

v)  The upper chest should be relaxed (not to be
over used) by rhythmiec arm movements,

vi) Concentrate on breathing should be for only
short periods to avoid hyperventilation.
Hyperventilation is noticed by dizzZiness
and tingling in the fingers.

2.12 SUMMARY OF LITERATURE REVIEW

If the tuberculosis patients have been smoking
for very many yeara, the periods taken to exercise
will make them give up smoking, reduce their incidence

of mnberculosis and make them healthy,



The tuberculoais patient who moves around gets
aatisfaction from treatment with drugs and exercise
and will have asveral solutions to his problems

than the dormant spnd inactive patient. Certain
combinntions of rest, exercise and drugs may indicate
that exercise will be less difficult. Those who

walk nround and exercise have reduction of negative

feelings,

With exercise training new cells are produced to
replace the dead pnd damnged cells so As to maintain
the seventy-five (75) trillion in the human body.
Isoniazid causes confusion, restlessess and discrien-
tation, while para~ Amino -~ Salicyliec Acid causes
depresaion and nffects potasgium metablism of the
heart. All these affect exercising patients.
Tuberculosis pntients should try to exercise, but
follow less hazardous substitute, and try to cut

over resbing.



CHAPTER _THREE

3 METHODOLOG 1
3.1 INTRODUCTION

The purpose of this study was to find out the
effect of training in bench stepping exercise on
cardio~respiratory endurnnce of tuberculosis patients,
The research design, the subjects, the instruments,
the tests, the training preotocol and the statistical
techniques used to achieve this purpose are described

in this chapter,

3.2 RESEARCH DESIGN

As the purpose of the study was to find out the
effect of eight (8) weeks serobic training on cardio-
reaspiratory endurance of tuherculosis patienta, n
single group pre-test, poat-—test research design was
used. In this design, five asymptomntic patients of
pulmonary tuberculosis were selected purposefully by
the medical doctor to eerve as subjects in the study,
Resting heart rate, blood pressure, body temperature,
and body weight of the subjects thus selected were
recorded. After this initial test the bench stepping
exercise was conducted on the subJects; from which

physienal fitness index of the subjects were determined,



After this initinl test, the subjeclts were given
training in bench stepping exercise on alternate
days (Mondaya, Wednesday, and Fridsy) for training
the ahove measnrements of the subjects were taken,
These test were then repeated at the end of eight
weeks period of training in bench stepping exercise,
The data thus collected were statistically analysed

to teat the hypothesis of this gtudy,

Bed POFULATION

The population for this study comprised of
in-patienta, suffering from tuberculosis bacilli
infection of Jos University Teaching Hospital,
These patiente were suffering from pulmonary

tuberculosis,

B0 THE SAMILE

Purposeful sampling technigue was used in
selecting the subjects for this study, A total
of five subjects were selected by the medical

Woker and the subjects were suffering from
pulmonary tuberculosis on the basis of asympto-
matic state of the disease, They did not have any
aymptoms of coughing out of blood, or noctunal

pyrexia (night fever), but were on regular snti-
tuberculosis medications,



The subjects thus selected were requeasted by the
investignator to give their consent to participate
in this study; the purpose of which was explained
to them, They were all leading a sedentary life
style before hoapitalization and were between the
ages of eighteen (18) snd thirty (30) yearas. They
did not have any contre-in-dications of swollen
Lymph nodes, hnemotﬁ%ax. fever with exercise
aweathing ani revere conrhing out blood in this

atudy.

o P TRAINING PROTOCOL

The training consisted of bench stepping
exercise for a total peried of twenty (20) minutes,
inter-sparsed with two minutes of rest after every
five minutes of bench stepping exercise, On the
first training session, the investipator demonstrated
the exercise to the subjects, after which the subjects
performed the exercise, 1In every training session
five minutes oF warming up, consisting of walking
around the area, was done by each subject before
they exercised, This exercise was repeated every
week on alternate days (Monday, Wednesday, and Friday)
for Eight weeks,
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34501 RENCH STEIPING EXERCICE

This exercise consinted of tak%ing the right
foot onto the top of the bhench at the count one,
As the right foot ig stnhilized by straightening
on the bench by the side of the risht foot on the
count~-Two. As bnth lege are sfraightened on the
top of the bench the rieght foot is brought back
to the starting pogition on the floor on ecount
three, whieh ia followed by the return of the
left foot to the startine position on count four.
The aubjects completed one cyecle of stepping up

and down in two to four arconpds,

This exercise is performed in four stages.
In the first stege, the aubject completed twenty-
four(24) to thirty (30) circles of stepping up
and down the bench per minute for the period of
five minutes, after which the subject was to rest
in sitting position for two (2) minutes, After the
first two (2) minutes rest period, the second stage
of the exercise commenced; in which the subjects
repeated the exercise for five minutes, immediately
after they rested for two (2) minutes in gitting
position. This was followed by third stage in which

the subjects repeated the exercise for another five
minutes,



Immediately after five minutes exercise they rested
for another 2 minutes in sitting position, after
which the stage four commenced; in which the subject

repeated the whole procedure,

Thus, the snbjeects performed the bench stepping
exercise in four stages in each training session for
a total periods of twent; minutes inter-sparsed with
a two minutes rest periol after every five minutes of
exercise, Thus each training session consisted of
twenty; minutes of bench etepping exercise and eight

minutes of rest,

3e5.2 TRAINING INTENSITY

A= the subjects werr patients of pulmonary
tuberculosis they could not initinlly complete one
cycle of stepping up and down the bench in three
seconds. WHowever, as they progresaed in training,
they could improve this intensity to two seconds
per cirele and towards the later of the training

period to one second per circle,
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3.6 MEASURLITENTS ANlD TESTS

Some subjects when naked agreed that pains occureq
in the leg muscles and that they ate well and slept
well, Vivid measures were made on pulse rate, blood
presaure and reaspiratory frequeences, if they returned

to normal after exercise.

, O BODY WEIGHT

To meagure thig variable, the subjects were
instructed to remove their shoes, ass supgested hy
Sharkey (1978). This was done during each testing

seggion,

3642 RESI'IRATCRY FREQUENCY

Respiratory rate was observed on patients by
checking the pulmonary ventilation of inspirstion
and expiration, The researcher noted the rate, the
character of depth and repgularity. The researcher
also noted as well any respiratory discomfort which
might be apperent., To prevent voluntary respiratory
control by the subjects, the investigator counted
the inspiration and expiration when the subject was
not aware by pretending to count the pulse with hands

on the redial pulse, while in reality, respiratory

rata wae rminmbad



2,6.,3 PULST, RATE

Fulse rate is a mensure of the heart beats
(Pears, (1980). The radial pulse was commonly
used. BHut the investigntor used the carotid pulse,
The investigator took the pulse rate by placing
the third and fourth fingers over the subjects’
carotid artery by the ongle of the neck, The
thumb was not uged beecanse it hge pnlse sengation.
The researcher's fingern did not compress the
carotid to cut off bleol supply to the dbrain.

The pnlse rote was taken hy emplojyine a protocol

of considering pulge rate for the next fifteen
seconds which was multiplied by fonr to get the
pulse rate in beats per minutes In every test,

the pulse rate was recorded after the subject rested
for rbout five minutes to aveid the influence of

walking to the testing center,

3.6.4 BODY TEMPERATURE

The normal skin or body temperature is thirty
seven degrees (37%c) Celsius or 98.4 degrees
Ferrenheit. The subJect's temperature was taken by
means of clinical thermometer, which was placed

between the skin folds of the axilla (armpit) for

*
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two minutes. This was in line with Bell (1975),
who used exercise temperature of subjects by
measuring with mercury thermometer, which was

first shaken down forcefully before it was

ingerted into armpit for two minutes, after keeping
the armpit dry. The temperature wns recorded in

degrees centigrnde (Celsinm),

3645 BLOOD PRESSURES

To meagure blood pressure an external pressure
was applied, ns suggested by Guyton (1971), around
the upper arm by using n Guff with rubber tube to
the paume of sphyg-momnnometer in which Mercury was
contained., The stethoscope was placed on brachial
pulse as the inflator wns released slowly to deflate
the cuff. The first sound the investigator heard
was recorded cs systolic nand the last sound sas
diastolic. Al1l values obtnined were recorded in

millimeters Mercury (mm fig).,

3.6.6 FHYSICAL FITNESS INDEX

Bench stepping exercise was used by More house
and Miller (1980) to select men for hard work or
for evaluating the progress of recovery from disease,
who also emphasised on speed of bench stepping,

simplicity and accuracy of bench test. In this case,



after completing full five minutes of exercise

the resenrcher counted the time and had the patient
seated gietly, nfter which the resenrcher began
exactly one minute after the subject astopped the
exercise and eounted the number of heart beats

for exactly thirty seconda, The bnse of the neck

(earotid-artery) was uaed ensily to find the pulse
after exercise, The resenrcher recorded the duration
of effort and the number of heart hest per minute,

The following formula was used to calculate the
physical fitness index (Kadiri, 1979),

F.F.l. = Exercise duration in seconds x 100
Recovery pulse x 5.6

The fcllowing read,-made table was used to find
out physical fitness index (TFI) from exercise duration

and recovery pulse.
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INSTRUNENTATICN

INSTRUMENTAL CONTROLS:

The following intrumental controls were followed

to obtain accurante results and to nvoid the influerce

of extrenuous factors on test resulls:-

(1)

(3)

In order to avoid the negnbtive influence of
the prevailing low temperature in Jos on the
health of the patiente, all training
seassions were conducted in the chest ward four
in Jos University Tenching Hospital, Jos recorded
n metrological humidity of 60% and room temperature
of 22°%. This precautions were tanken because of
the assumption that incidence of tuberculosis is

more during the cold seasons (Crofton 1992).

In another way to avoid Lhe negative effect
of exercise and digestion, a8l1 training sessions
were conducted between eleven (11) A.M. snd one
(1) P.M., that is, 3 hours after the patients

finished their eating.

The investigator trained himself for three
weeks prior to conducting the initial tests in
recording all measurements, which made him
produced test, re-test reliabilit, of more than

0.92 for all measurement. This was done in



(n)

(b)

(e)
( (a)
.78l

- fl% -

order to eliminnte the inflnence of the
inconsistency of meassurement by the
investipator on the test results,

In order to aveid the influence of one

test or measurement over bLhe results of
other tests and measurements, the following
aequence of measurement and test was
followed:

Immedintely after five minutes of rest the

heart rate of the subjects was recorded,

This wng followed by bleed pressure ahd

reapirstory frequency.

The meazgurement of the body temperature
was then recordel after which body weight

was meazsured,

This wna followed by bench stepping exercise,
The sequence was followed to avoid the
influence of stepping exercise or standing

on other measurements,

STEFFPING BENCH

A sixteen inches bench for stepping exercise was

used, This bench was modified from twenty inches (20")

bench steppins for normal as used in Harvard step,
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which menans a female sixteen inches (16") from mnle
twenty (20") reduction in the height of the bench
stepping apparatus, This wns because Braucha and
parling (1992) found out that for the level of
fitnens of the subject undi the height of subjects,
bench step apparatus conld be reduced, The subjects
were patiente nnd theY d4id not reguire too much
stress. Hence, the modified case of the bench to

16 inches, The bench wns mnde of cnst iron for

firm grip.

3.742 STCI” WATCH (DML '95)

This wag an watch that has prominent seconds
hands, 1t was nused to measure the heart rate,
respiratory frequency, #nd the durntion of work
done on bench stepping, The accurncy of the test
was found to be as good ns that of other stop

instruments (Dasket, 1995).

34763 SITYGMOMANOMETER AND STETHOSCOPE (Exp '93)

These insbruments were used for the measursment

of blood pressure in milli-meters mercury (Mm Hg).
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3.7.4 THERMCMETER (ZEAL HG ' 93) IN DEGREES
CELSIU3

This wne used to monitor the indirect body
temperature through the armpit skin {(axillary).
The unit of mensurement wns degree celsius or

centigrade.

56745 WEIGH SCALE (SEC A 8 ' 93) IN KILOGRAMS

This inatrument was used for mensuring bod,

weight of subjects in Kilograms (kg).

2.8 STATISTICAL TeCHNIQUES

The date collected in the study as found
in table 4,5 were statistically analysed to
test its hypotheses by using the folowing
test:

(a) t-test: This test was used to find out the
significant level of the differences
between pre-test means and post-test means

of different measurements,

(b) Repeated Measures ANOVA: This was used to

find out the significant level of the mean
difference between the pre-test, mid-~training
test and post-training test in different

measurements,



(¢) Scheffe's Post-Hoc Test:

This was used when-ever the F-ratio was found
significant in order to locate the place of

significance,



CHAPTIER ~ FOUR

he DATA ANALYSIS, 11ASULTS AND DISCUSSIONS

4,1 IHTRODUCTION:

The date collected Lo achieve the purpose of
this study were analysed statistically, the results
of which are pros nted snd discussed in this chapter,
Before the resuwll are prosented to bLest the different
hypotheses of this study, information regarding
descriptive dntna of the subjects in the status of

differont variables is piesented,

o2 RESULTS.
Neseriptive statisticnl data of the subjects
on differenlt variables in pre, mid, "nd post
training tests are shown in table four: One (4,1)
which is to answer the rirst major hypothesis:
There is no sipgnificant «ffects of training in
bench stepping exercise on patients of tuberculosis
in their cardio-respiratory endurance, blood pressure,

body temperature and body weight,
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Examination of table four: One (4,1) shows that
the mean age and the height of the =subject for all

the test were 24,6 %

4,2 years and 160,2 + 8,1 centimeters respectively,
The mean discase duration of the subjects were G +
6.8 weeks in the first test, 13,4 + §.2 weeks in

the second test and 18.6 ' 3,85 weeks in the third
test, as the subjects participated in the study for
the period of about eipgitl weeks, Th2 mean body
weight of the subjects increased from a2 pre~test
mean of 49,3 + 10,4 kiloreams throush mid-training
test mean of 55.8 + 10,2 kilograms, The high values
in body weipght in all tho tests; as can be seen by
the ranges from 38 to 6h kilograms in the first
test, 41,5 to 6,5 kilorrams in the cecond test

and 45 to 69 kiloprams in the third test,

In other words; all Lhe subjects increased
their weight gradually and progressively during
the period of eipght weeks aerobic exercise training

programme,

4,3 SUB-HYPOTHESIS ONE

There is no significant effect of training
in bench stepping exercice on cardio-respiratory
fitness of tuberculosis patients as indicated by
changes in resting heart rate, number of bench

bench steps and physical fitness index,



This hypolhesis was tested by finding out the
significance of changes produced by eirht weeks
training bench stepping cxercise in roculting
heart rate, number of bench steps per minute and

physical fitness index which are shown in table 4,2,



TBLE 4,25 STUDENT T-T:5T VALUE FUR THE EFFSCT
OF BIGHT WiEGK CRAINING IN BENCH
STEPPING = ARCISE ON € \RDIO~
ReSPIRATORY FITHESS (13T RATE AND

P,F.I.)

VARIABLES Piti TRATHING POST-Tit \INING T-VALUE
Iil".: N(X SI‘;_—- MEN(L) | SD

HERT RATE |} 100,2 9.23 81,6 8.99 o3

BIMCH STEP | 26 3.8 33 2,79 4,83

Pk, 5{.3 b7 66.3-”__. 3.0 5430

T (3) = 2,776 L,05

I'able 4,2 shows sipnificant improvement in ecardio -
respiratory endurance of the subjects as a result of
eight week Lraining in bench stepping exercise, as
indicnted by the significant decreass in heart rate
(t = 4,3 1{.(%0; a significant increase in the number
of bench step per minute ( t = 4,83 &.05), and
significant improvement in physical fitness index
(t = 5,34 <,05) of the subjects due to bench stepping
exercise, These results therefore do not support
the null-hypothesis of insignificant effect of
training in bench stepping exercise on cardio-

respiratory endurance,
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There is no significmt effect of bench stepping-
exercise training on blood pressure, body temperature
and respiratory frequency of tuberculosis patients,
The measuremonts of blood pressure, body temperature
and respiratory frequency were included in this study
purely as si_pm of adaptation of Lhe subjects to lhe
exercise traininge To lest this hypothesis, t-ratios
for differences between pre-training and post-training
values for blood pressure, body temporature and
respiratory froguency wore computed, the results for
which are shoun in table 4,3,

['BLE 4,33 t-test VALUL FOR PHYSIONLOGICAL EBFFUCT

OF TRAINING 1il BENCH STGPPING EXERCISE
ADAPTATION TO IHE EXERCISE

VRI/BLE P TRATNIHG POST-1" . INING | t-V \LUE
1L¢&1(§) 3D Mwﬁﬁmfi) SD
S.B.P, 124 5.+ /18 116 11.4 ] 1,92 N/S
D.B. P, 86 5.8 78 4, 471 3,59
Temp “c 3745 0.82 e i 6 | 2,6 | 0.6 N/S
Resp, Fred, 30 9,96 27 2,971 1.1 N/S
t (3) = 2,776 .05
NS = Not significant

5.B.,P,= Systeolic blood pressure
D,B,P,= Dystolic blood pressure,




L%y
2

Table 1,5 shows sipnificant decrease in
diastolic blood pressure (t = 3,59 <.05) and
insignificant chunge In nystelic blood pressure,
body temperalture and resplratory fronquency due

o 8 wonks btrajning in brich stepping exercise,
This indicates Lhat the subject adapted to the
training given to them during the eifht week
period. The results support the mutl-hypothesis
except for the effect of training on the diastelic
blood pressure, which indicnted thnt Ehe patients
were rebting familiar,

6.5 SUB~IIYPOTHES LG THIRGE

There is no significant effecl of bench
atepping exercine tralning on body weisht of
tuberculosis pntients,

Change in bhody weirht was uaed as indicator
of rejuvination of the subjects from the pulmonary
diseases To trst this hypothesis, t-value was
computed for the differecnce between pre~training
and post-Lraining mean values for body weight
of the subjects, the reoulbs of which are shown
in table four {(4.4),

TABLE 4,41 t£-=TEST VALUE FOR EFFLECT OF TRAINING
BODY WEIGHT,

VARIABLES PRE=-TRAINTHG POST-TRAINING | t£~VALUE
MiEAN(X) ] sD MEAN(X)} 8D

Body Weight | 49,5 10,35 | 55,8 10,18 2,196
in Kiloprams




Table h.,h. reveals significant increase in hody
weight of Lhe subjects (t = 2,196£ .0%) as a result
of eipht week training in bench stepping exercine,
This is considered as a clear cut indication of
hastening the process of recovery from the diseane

of the patients due to eight week ezxercise training,

4,6 SECOND M JOR HYPOTHMGLS

The second major hypothesis of Lhe study was
generated to find out if there werce any change in
the direction of the effect in the 2ipht week
training in bench stepping exerciase on cardio-
respiratory endurance and other variables of the
subjects, Defore the sub-=hypothesin of the
second major hypothesis arve tested, Ethe mean
values of tho subjects for the differemt variables
in pre~during - and post Lraining bLests are shown

in table 4,5,



TABLE #.5: MEAN, STANDARD DEVIATION AND STANDARD ERROR CF CARDIO-RESFIRATIRY VARIABLES OF
e SUBJ kLo BEFORE, DURING, ANL AFTER TRAINING Ik 1o" BENCH STEPPING EXERCISE
VARIABLE X %5 Xy X, Xg X SD SE
Heart Rate T 100 115 96 %0 100 100.2 S.23 &,12
T. 9 100.6 85 &0 95 90. .11 4,066
T, &3 o 74 70 90 8.6 £.99 5,002
fystelbe wlaod g 120 120 120 10 1% 12k 5,48 2445
FlessiTe A §
T 11C sk 125 3 125 120 &bk 4,18
, 100 120 130 110 320 1E LG 549
Liestolic BElocc _ &0
o 2. 8C &0 %0 90 9C 86 S.h8 2445
by - &0 & &5 & & .95 2625
T 720 &0 80 & 8 7€ 442 2400
Temperature e N 37.86  37.5 37.2 3?7 3¢ 37.5 C.& C.36
T~ 37 37435 37 37 375 37.3 L7 c.78
”-.u Uﬂ W_l .U-.. h.aw OU Vwﬂ. gtm M.lﬁ M.IN
ReSziratory T, X e X 2t 2c X 5.% L&
Froguency T 3z 2s 29 2 26.5 28,1 647 2.83
Beach Ste; T- 2e 20 28 30 25 26 3.77 L7
A 2t 26 215 32 27.5 25.2 3.28 1.45
- X 2 35 3¢ 3 25 2.7% 1.2

At




TABLE 4.5: (CONT'D)

VARIABLE x4 X3 X3 Xy x5 X 5D SE
physical Fitness |1 5356 46,6  55.8  59.5 53.6 538  4o7 2424
Index.
T.  57.3 54,5 B4et 53 5645 5051 6.2 2,83
Ts 80,9 63,3  72.4 7645 59,5 6603  Ta64  3.a1
mmam weight In Ta 38,8 41,3 55,0 5245 1803 452 ©5035  4e3C
Ty 410 43,0 5740 6640 5040 5104 10,22 4046
; Ty 45,0 46,0 ° 60,80 69,0  59.0 55,8 10,18  4.50
4n = Before Training;
ﬂm = 4 weeks Mid Training Test;
Ts a post Training;
s = gstandard Deviation;
SE = standard Error;

X = MEAN 5
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Table 4.5 showed chanupges in Lhe direction and
magnitude of Lhe effect of traininem on heart rate,
blood pressure, respiratory frequency, bench steps,

physical fitness index vl body wei-ht,

lleart rate, blood pressure and respiratory
frequency showed a declinej wherens bench step,
physical fitness index nnd body weisht showed an
increase due to traininec. But body temperature
was not affected by broining, Thess pesults, thus
show an incrense in ecardio-respiralory endurance
as shown by Lhe decreaced heart rnte, blood pressure,
and respiralbory freguency and incronse in Bench
Step and physicnl fitnens; and improved recuperation

as indicated by increaced boly weiprht,

In order to find onkt whether lLhe changes
were due to chance or dne to training repeated
measures ANOVA was applied to the raw scores,

The results of which were used to test the relevant

hypotheses,
46,1 SUB=HYPOTHESIS TWO: ONiS

There is no significant change in the
direction the effect of eight week training in
bench step exercise on cardio-respiratory
endurance of tuberculosis patients as indicated
by changes in resting heart rate and physicol

fitness index.



To test 1h» sub-hypolhesis, repeated measure

ANOV.Y was used,

table }i-G.
T.BLE 4:6:

the

roasnl s

of which

nre

shown in

RISPIBATED HeasURES ANOVA FOR DIFFARENCSS

BiTABEN TS5 IN HEART RLTE AND PHYSICAL

FITHESS

1ilsl (CARDIO-RUESPIRATORY

[SHDURALIC)

VARTARLE SOUNRTE OF S o sau :'-"J.':‘OF MEAN SAOUAREL F
VARI HCHE J
Heart Relwoen
Rate Fronps 864,91 2 552 46 553
within
Frouns 938,13 12 78,18
Tolal 1805,00 |14
Physical Between
Fitness Lronns 390,65 |2 195.34 549
Index within
pronps h30. 11 12 35 oWy
Tolnl 820.7Hh 17 O

F (2,12) = 3.89¢.0") Scheffe's Post-hoc

comparison differont belween
for both heart rat~ nnd physicnal

index,

ik 1l ve 3
fitness

Table 4,6 shows simnificant decline in heart

rate (F = 5,53¢.05) and significant increase in

physical fitness index (F = 5,45 .05) due to

eight week training in bench stepping exercise,
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These responscs of the @vbjects who were patients
of pulmonary tuberculonis were not adequate to be
significant wilhin the first four weocks of Lraining, .
becanse application of scheffe's poit-hoe Lest
reveal sirmificmt diff~rences babweoon the mean
values of test one and !hree for both IR and
physical fitness index, These resnltbts, thus show
that show that Lhe subi>cts showed sirnificant
improvement in cardio-rcrpiratory onlurance afler
eighl weeks of Lraining in bench stepping exercise,
therefore these results fail to support sub-

hypothesis Lwo: one (2.1),

4,6,2 SUB-IYPOTIIES LS Ta0s 'TWO

There is no significant chanpge in the direction
and magnitude of Lhe offeel of eirht week training

in bench step exercise on diastolic blood pressure,

To find onl the siynificant 1evel of the
differences belween the mean values of test one,
test two and test there, repeated wrasures ANCVA
was applied, The result of which are shown in

table 4,7



TABLE 4: 7: REPEATED e SURES ANOV. FOR DIFFSIUTICE
BATABEN Misall ValLUisS OF 1's0TS ONi, TEST
TWO D Tuwsl THERE-FOR 0IASTOLIC BLOOD

TRESSURE,

4 -

Source of am ofngn"w: af llean Square P
Variance
Between groups 160 20 80 343
¥ithin groups 280 12 23433

Total: hWho 14

F (2,12) = 3.89<:,U5 Scheffe's Post-hoc comparison
different between bLosts T1 vo T3 for diastolic

blood pressure, (lot significant),

The analysis shown in table 4,7 changes in
systolic blood pressure, respiratory frequency and
body temperature were nol included bocause t-Lest
result showed insignificant effect of eight week
training in bench stepping exercise on these
variable, lixamination of table 4,7 showed
significant decline in diastolic blood pressure
due to eight week training in bench stepping
exercise, Illowever, application of Scheffe's post-
hoc test showed that the effect become significant
after 8 week training and not after four week
training therefore, this result has failed to

support sub-hypothesis 2:2,
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4643 SUD-ITYPOTHIESL. T40s THRES

There is no sirnificank chanpe in the direction
and magnitude of the effoclt of eirhl week training
in bench step ~xercise «n body weipht of tuberculozis

patients,

Changes in body weirht was measured as indicator
of recuperation of subjiccls from pulmonary tubereu-
losis to test Lhis hypothesis, repeated measure ANOVA
was used for difference hotween tonl one, test two,
and test three in body weight, Ihe results of
which are shown in tabl~ 4.8,

TABLE 4,8: REDSATED Mi\SURES ANOV | FOR DIFFERSICES

BuldSEN MEAV V.LUES OF ToST ONE, TiuST
TJO__AND Tiust THRES FO: BODY WEIGHT,

Source
Varinance Oum of Squares af lean Square F
Between 105.6 2 52.8 0.h96
Eroups
4ithin 1278.1 12 | 106.5
groups

Total 1383.1 14

F (2,12) = 3.89<.05 Scheqte's Post-hoc comparison
different between tests, T1 vs T3 for body weights,

Table 4.8 shows sirnificant increase in the body
weipht of Lhe subject due to training in bench stepping
exercise, though this increase in body weight was
apparent even after four week of trainingj; application
of Scheffe's post-hoc test showed that this increase

became significant only after eighl weeks of training,



This result thus sugges! that thers was a gradual
increase in boldy weipght due to training which hecamﬁ‘
significant aftor eiphl weeks of Lraining,

indicating a sipnificonl. after eipght weeks of
training; inliecating a sipnificont progress in the
recuperation of the sub jeoct from pulmonary tubercu-

losis, This result therefore fail bto support sub-

hypothesis i

b7 DISCUSSION

The findinss of this study revealed significant
weisht gain after eipht weeks training in bench
stepping exercise with diet and drosga, Chade (1991)
arreed that exercise reluce excess body fat and
weight, But, evidence (rom Lhis sluwdy showed that
tuberculosis patients, who had groally lost weight
due to tuberculosis gninnd their boly weight after
training in bench stepping exercise, Shryock (1990)
associated weirht chanres in tuberculosis patients
to factors, like nausea, vomiting and distorted
dieting, which lower tuberculosis patients® weight,
while overating aided weight gain, There ware
increased size of the intra-celluar fluid; increased
blood volume, expansion of extracelluar fluid and

fat deposition when the patient were on drug



treatment, dicLing and ambulatory ~veorcise, s
the subjects of this slody underwenl treatment
and exercise training thoir weight pain was

experienced,

Shryock (1990) sveosbed thal climatic
chanpes, good home care, comfort nnd friendship
and not iselnbion, ajidnl weirhl rain, He
then allowed sitbting up in a chalr ns the first
exercise allowed, follewed by litlle walking,
stepping execrcise and 1ight work without fatirue,
This will alleow salts o move romi for water
retention in extracellunlar space, cnhusing above
averase weirht pain, The weicht pain observed
in their study is attributed to these factors
but not to any swallowin~ of sputum as an effort

to pain weirht (Shyrock, 1990),

Gomez (1932) maintained that body weight is
an exact science to find the heaviness, and could
be over heaviness, He also explained that weight
gain is an evidence of convalacence, which means
that the body utilizes more food, surplus was
stored and enough left for long regular periods

of exercise,
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Above reason is associni~d with the gain in boldy
weight observed in this study as the subjects were
taking their drupgs, dicl, and ambulative exercise

of bench stepping,

In contrast, Gomez (1982) found out that
patients rending on beds (mental work), and
moving arommd in sittinge posture us~d no more
fuel than lying in bed nll day, Accepting Lhe
facts postulatod by Gomon (1982), thn bench
stepping exercise changod the scene and activily
of patients from resting state to nmbulation,
coupled with drues and hospital diet that brougsht

about weirhl pnin,

deight gain of abont 0,35 to 0.45% kilogram
per 2 weeks is normal (lewis, 1993). The basal
metabolic rale during e:orcise was increased by
10 - 25 percent, This nided in ealing more,
drinking more fluid and excrebing less sugar
from blood through renal threshold, (Venké?s-
warlu, 1992), Exercise can both increase body
weight or reduce excess body weight, Averagely
desirable body weight is 50 - 57 kilograms at
the height of 150 - 157 cm and within the age

ranges of 25 to 30 years (Gomez, 1982),
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Kafarn (17?) postulated that changes in bodldy
weipht is highly sipnificont in the evaluation of
a person's sitnte of henilh because it tells of the
person's body mass, The mass is & of body collagen
protein in the skin, bone, tendon olc; and it is
highly synthesisted in exercise, The findings of
this research support Lhis fact since after
exercise training weirhl increased nnd without
exercise calloren might have becowmr rigld and staff,
which decrense tissue pormeability to nutrients,

hormones and mbtibody mnlecules (”nﬂheht, 199%) .

However, this incronse in body weipght was
not rapid bulbt gradual, becoming sipnificant only
after eight week trainine in bench stepping
exercise, This is attributed to th~ faclt that all
the subjects were sedentary befors md during
hospitalization, because of which they could not
maintain the rate of 30 steps per minute bench
stepping for the first few weeks, Once they
adopted to the trainines, they started showing
significant improvement in recovery from pulmonary
tuberculosis as indicated by significant weirht

gains, B..






