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A tuberculosis control programme among the

55.000 isolated Orang Asli (Aborigines) in West

Malaysia is described. 
.-This 

programme is integrated
with the medical service provided for these pcople.
There is a central basc hospital which has access by
helicopter to numerous deep jungle medical posts

and is in wireless contact with them. An attempt
is being made to give B.C.G. to all Orang Asli under
the age of 25. A mass mobile X-ray machine, flown,
round the jungle by helicopter, is the principal
instrument in finding new tuberculous patients.
The incidence of tuberculosis is found to be highest
in the most isolated deep jungle communities and

is twice as high in men as in women. The incidence
of the disease increases with age. Patients suspected
of having conrracted it are broughr out of thelungle
to the base hospital for diagnosis and treatment.
Details of the treatment regimes given to over 800
Orang Asli are described, together with the reiation-
ship between the iength of hospital stay and the
ultimate state of the patient. The incidence of
drug reactions and relapses is given. An atrempt
is made to justify the cost o[ the proqramme.

SUMMARY

INTRODUCTION

The aborigines in West N4alaysia are now referred

to collectively by the Malay cthnic name "Orang
Asli' which, translated into English, means 'original

people'. There were 55,000 Orang Asli at the rime

of the 1969 census, and an increase o{ 2.6"/u per

annum since the census taken in 1961. There are

18 Orang Asli ethnic sub-g.oups. fourteen of which
have thcir own distinct language. Thcse belong to
one of the three main groups, thc Senoi, the Abori
gine Malays or the Negritos. Most arc animists by
religion. Economically the Orang Asli lall into three

categorics, the deep jungle nomads, thc dccp junglc

settled communitics and the jungle fringe-settled

communities. Only 2o/o of the C)rang Asli are noma-

dic; they have no settled agriculturc but live on

jungle roots supplemented by what they can catch

by hunting and fishing. The decp jungle settled
people account for 357o of thc Orang Asli. Thesc

practise shifting cultivation, felling and burning areas

of jungle each year and planting cassava. hill ricc,
maize and millet. They hunt with blow-pipcs.

using poisoned darts, and catch animals in traps. The

remaining Orang Asli live in junglc fringe areas or
in settled villagcs outside thc junglc. Most of them

continue to hunt and fish in the jungie and practisc
shifting cultivation, but many of thcm alsc, havc

r-"ll[6ldings, rearing hcns and goats, and some

own rubber trees or coffec plantations.

The Orang Asli medicai scrviccs are providcd by

the Malaysian Govc-rnment and the Ministry of
Health encourage these people to make use of thc

clinics and hospitals provided for all races in thc

country, when these are available near their homes.

The treatme nt of Orang Asli living in arcas retnote

from other health services is undcrtaker-r by a mcdical

division of the Department for Orang Asli Affairs,
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which is also responsible for environmental and
preventive health measures in the whole of the
Orang Asli population. The base hospital at Gombak
near Kuala Lumpur has accommodation for 400
patients. There are 120 deep-jungleposts, 65 ofthem
manned by trained Orang Asli personnel and the
remainder by part-time medical aids; all 120 are in
two-way radio contacr with the Hospital at Gombak.
Adequate funds are available for this service, details
of which have been given in a previous paper
(Bolton 1968).

METHODS

a) Diagnosk of tuberculosis by Mass X-ray

The principal method of detection of pulmonary
tuberculosis among the Orang Asli has been by
Mass X-ray. The initial l,'lass X-ray was started in
September 1961. A machine was borrowed from the
Malaysian National Tuberculosis Centre for two
months and was used for over 3,000 Orang Asli
accessible by road. In July 1962 the Department
took delivery of a Phillips Mobilc X-Ray Unit (Model
R.R.l. with Odelca camera), taking 70mm. chest
films. The unit weighed 1,200 lbs and the generator
260 lbs and with these mounted on a three-ton
lorry, the Orang Asli living in jungle fringe areas
accessible by road were X-rayed. To reach those
living in deep jungle areas the X-Ray machine was
flown in sections by helicopter into th." 120 jungle
medical posts. Arriving at a jungle clearing, the X-ray
machine was reassembled on level ground, usually
the bamboo helicopter landing-pad, and all the Orang
Asli in sight X-rayed. This done, the X-ray staff
went into the jungle and called in any others living
within six miles of the post. In the evenings the
the X-ray team showed cine films and during the long
interval in the middle of the film show, the audience
was 6l66lisd to find anyone who had not yet been
done. These were then given chest X-rays before
the film show continued. Those who came volun-
tarily for X-ray were given a small packet of tobacco
as a reward. The length of time the X-ray machine
was left at each jungle clearing was largely dependent
upon the availability of helicopter support! but
usually the team and equipment were moved on to
anotherjungle location after one week.

At first the X-ray team was under the supervision
of members o[ the Peace Corps assisted by four
Orang Asli medical staff. Unfortunately, an attempr
to move the X-Ray machine by boat to visit riverine
villages was less successful. On the 21st March

1963 the machine was left in a small boat near the
mouth of a river on the east <;oast of Malaysia. While
the Peace Corps volunteer and his team slept peace-
fully on_ the bank, the boat was swampeJ by the
rising tide and sank. The saline water damaged the
X-ray machine beyond repair and it was not until
May 1964 that an identical mobile X-ray unit was
received as a replacement. The new machine was
manned by four Orang Asli r;taff and is still in use
to-day 11.971.). Since October, 1970, the Department
has had the use of a secc,nd machine which is
mounted on a vehicle and serves to X-ray the Orang
Asli in the jungle fringe area;, leaving the first ma-
chine for use in the deep jungle.

The frequency of the X-ra'7 surveys and the areas
visited have of necessity follou'ed an irregular pattern.
Visits to deep jungle have bet:n dependent upon the
availability of helicopters. Between 1964 and 1968,
when there were large capacity R.A.A.F. helicopters
stationed in West Malaysia, the X-ray unit was
moved extensively in these deep jurrgle areas. Fol-
lowing the transfer of these trelicopters to Vietnam,
there were none available for two years. Since 1969
there has been only limited helicopter capacity,
using R-lr4.A.F. Sikorsky heli<:opters. The transport
of the X+ay machine and team into jungle clearings
and the evacuation of patie:rts from these places
provides the pilots with valuable operational ex-

Perlence.

Initially the Orang Asli came willingly to be
X-rayed. If they did not c,rnre out of curiosity,
they were attracted by the filrn show in the evening.
But, subsequently. on finding that an abnormal
X-ray led to pressure being put upon them to go to
hospital a number were reltrctant to be X-rayed.
This problbm in being overcorne by employing staff
to persuade and convince therrr.

The mass miniature X,lay s were rcad initiallv
at the National Tuberculosis Centre in Kuala. I.,r-pr..
Each X-ray was read separately by two cloctors in
the Centre; those picked out as possibly abnormal
were then re-examined by the two doctors together.
Then those selected as prot,abiy abno.maf *e.e
exam_ined by the authors and where possible com-
pared with previous X-rays of the patient. We
e.xcluded the X-rays of parients where there was no
disease progression. since a prr:vious X-ray, and the
lesion and thought to be inactive oi of no.,-
tuberculous origin. The remainder were put on the
'^*?.",:9' list and the_ patients ,:alled into the Orang
Asli Hospital. Gombak for further investigatioi
and treatment.
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Persuading Orang Asli with suspicious X-rays to
come to hospital is a long and painstaking process,
especially when the patient is symptom free. Whcn
he eventually decides to come, it is usually only on

condition that he is allowed to bring his whoie
family with him. Only when it is certain that the
patient is willing, can a helicopter be requested
to lift him and his family out of the jungle. The
airlift usually takes piace when there is next a

helicopter on a routine flight in the vicinity of the
patient's home. There is often a delay of several
months between the patient first being called and
his arrival in hospital.

There is a difficulty in identification of many
Orang Asli patients sought, following an abnormal
X-ray, as in any village there are several people
with the same name. Nearly all the eldest children
are called 'Along' and subsequent sibiings are named
according to the order of their birth. To add to the
confusion, most are known by several names and
they change them frequently. Whereas in jungle
fringe villages the Orang Asli, in common with the
rest of the population, have identity cards, those
living in the jungle areas are not issued with them.
It is cften difficult to decide which of several
people in a village is the person wanted for an abnor-
mal X-ray, and sometimes more than one is called
for re-X-Ray before the T. B. suspect is found.
Recently, to help in identification, all T.B. patients
are photographed holding a board with their name
and case number written on it (Fig. 1). Also, any
ill-looking Orang Asli attending mass X-ray are
photographed.

Besides the mass X-ray in the jungle, rourine
X-rays are taken at the Gombak hospital of all
patients, their relations and any Orang Asli visiting
the hospital for whatever purpose. During the
initial mass X-ray in 1961-1963 and again in 1965,
over half the total Orang Asli population over rhe
age of nine were X-rayed by these means. Subse-
quently, between I8"k and 33% o{ the population
have been X-rayed each year, as shown in Table
No. 1. By March 1971 those over the age of nine
had been X-rayed on an average of 2"7 times.

b1 Otlrcr methods of diagnosing tuberculosis

Prior to I970 the National Tuberculosis compaign,
covering the whole of West Malaysia, operated a

number of mobile mass X-ray units. However, in
1967 only 13% of the sputum-positive cases of
tuberculosis were picked up by this means. A further
l3Vo were picked up from mass X-ray static units

in hospital from a total of 60.000 X-rays. lt rvas

decided that not only was the mass X-ray a very
expensive method of finding ue.au tuberculosis pa
tients but, also, what was more important, a large

proportion of the medical officers' time was nlono-
polised by following up shadows in M.M.R. X-rays.

For these reasons the mobile mass X-ray was discon-

tinued nationally after 1969, and resources are now

concentrated on examining the sPutum of everyone

who has had a productive cough over more than

two weeks (Ministry of Health Malaysia 1971)'

The problem with the Orang Asli is different
from other Malaysians in that the majority of the
Orang Asli try to hide thcir disease. Even in
advanced cases of tuberculosis the paticnt will often
not admit to any symptoms or, at best, admits to
a cough for three days. Although facilities are

available at the jungle medical posts to collect
sputuin and make slides, which are later examined
in a government hospital, few uew cases are detected
by this method. Sputum slides taken in the jungle
arc useful, however. in the [ollow-up of oid tuber-
culosis patients, and also to confirm the diagnosis
where the mcdical assistant has found a patient with
signs of advanced disease. Among the Orang Asii,
52% of new patients with tubercuiosis since 1962
have been found from the mobile mass X-ray and
a further 107o from routine X-rays taken by a static
mass X-ray unit in hospital. Hacmoptysis is the only
symptom of pulmonary tuberculosis that really
frightens the Orang Asli, and 12% ol new cases

presented with this symptom.

c)'l'reatment rnethods

All Orang Asli with tuberculosis are treated
initially in hospital. Those with M.M.R. X-rays
suggestive of tuberculosis are also admitted to
hospital for furthcr investigation. Tubercle bacilli
are carefully sought by sputum examination before
starting treatment. Where the sputum is repeatedly
negative but the clinical signs. Mantou,t test and
latest X ray are suggestive of a tuberculous lesion,
the patient is give n :1 two wcek course of antibiotic.
usually tctracycline. This gives time for further
sputum examination and for patches of pneumonitis,
which are very common in the Orang Asli, to clear.
The patient is reassessed clinically and radiologically
three weeks later. If there is no sign of improvement
at this stage, the patient is usually started on anti-
tuberculous therapy. The diagnosis of tuberculosis
is made retrospectively if the lung lesion clears after
a course of I.N.A.H. and P.A.S.
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Where an Orang Asli has refused to come into
hospital for investigation of an abnormal X-ray,
no anti tubcrculous drugs are given to him as an
outpaticnt rrnless a positive sputum has been ob-
tained. lt is felt that an unco-operative patient is

unlikcly to take treatment for a sufficient length
of timc and any such half measures might lead to a

resistant strain of tubercle bacilli developing. Rather
tlran attcmpt to treat an unco.operativc patient
where the diagnosis is uncertain, treatment is with-
held in the hope that thc patient will later agree
to come into hospital for investigation and treatment.

The therapy routinely given is daily l.N;A.H.
300 mg., P.A.S. 12 grams, and Streptomycin 1 Gram.
ln patients over ,10 years, the Streptomycin is
reduced to 1 Gram on alternate days. provided
there is no sign of toxicity, these drugs are conti-
nued for the duration of the patient's hospital stay.
Patients who are sputum positive are usually given
six to eight months inpatient treatment and when-
ever possible kept in hospital until their sputum
has converted to negative and their cavities llos.d.
Sputum-negative patients are given six to eight weeks
in-patient treatment in order to impress upon them
the gravity of their disease and to teach them to
take their medication regularly. Those from deep
junglc arcas arc usually kept in hospital for longer
periods.- ()nce they have settled down in hospital,
it is safer to kecp them lonqer rathcr than risk the
patient not taking the drugs on his return to his
inacccssiblc jungle home. Lcss t|ran 5To of patients
absconded from hospital; the highest Fig;rc was
amoDg patients fi'om nearby statcs, wlro could easily
jump on a bus to reach their homes.

Twcnty-seven paticnts were treatcd initially ..r,ith

thiacetazone in place of P.A.S. but this drug is no
longer used routinely, following two sevcre skin
reactions. Twentv-one patients who were insensitive
to primary drugs, as judged by persistcnt positive
sputum and failurc of their lesions to improve radio-
logically were latcr treated with seconciary drugs.
The earlier cases wcre usually givcn ethioamide,
pyrazinamide and cycloserine: thc later cases etham-
butol and rifaden.

Only eight patients were treated with surgery at
the Lady Templer Hospital. The operations werc
successful but the stories that werc told when the
Orang Asli patients returned home stopped others
lrom goinu to hospital even for mcdical treatment.

No rcstriction is placcd on the physical activity
of in paticnts. Thcy would not stay in bed if ordercd

to do so unless they were too 'weak to walk. Patients
are given normal hospital diet, supplemented by
extra protein if necessary. Relations are allowed
to stay with the patients. Breast-fed babies are not'
removed from their tuberculous mothers and are
given I.N.A.H. prophylactically, as are all other
children accompanying open tuberculosis patients,
for a minimum of six months.

On discharge from hospital the patients are given
LN.A.H. and P.A.S. to take and are visited monthly
by the medical assistant frcm the nearest jungle
medical post. who ensures that drugs are being
taken and replenishes them if necessary. The out-
Patient treatment is continu,:d until the lesion is

considered to be inactive and radiologically stable
for eighteen months. Shoull the patient miss the
mass X-ray visit to this village, he is kept on chemo-
therapy until he is eventually X-rayed again and
his lesion thought to be inactive.

The only period when it is certain that the patient
has taken his drugs is the time of in-patient treat-
ment (Graph No.1). The total period of treatment
(Graph No.2) is the lengh of time the doctor has
instructed the patient to take his drugs. Although
it is believed that the majoritv continue their chemo-
therapy as outpatients by a check of the number of
I.N.A.H. and P.A.S. tablets left in the patient's
care, made monthly by me,lical assistants, a [ew,
by re-exacerbation of their <iisease, show that they
have stopped taking their dnrgs.

d) Control Methods

Large scale innoculation w:th B.C.G. vaccine was
started in 1961. A11 Orang Asli under the age of
25 without a B.C.G. punctur€ mark are innoculated
by travelling health teams, without prior Mantoux
testing. In addition, all patients admitted to the
Gombak Hospital are given a Man.toux test, those
found to be Mantoux negati,/e - and all new-born
babies - are given B.C.G. Inncculations are currently
given at the rate of 5,700 p3r annuml this is 11%
of thc whoie population or 18% of the population
under the age o{ 25. In mary of the villages, the
children disappear in the un<lergrowth at the sight
of a hypodermic needle. Sincr: 1970 B.C.G. has been
given by jet injection, using the Schuce "Fan Jet".
This is practically painless ard much more readily
accepted by the Orang Asli.

Some degree of segregaticn of open cases of
tuberculosis has been possibl:. Where the patient
with tuberculosis does not agree to come into
Hospital. the relations often a11ree to build a separate
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house, so that at least at night he is kept away
from them.

RESULTS

a) Introduction

This survey of tuberculosis in the Orang Asli
is based on information from two sources:

r) 93,373 X-rays taken between 1961 and l97I
ii) 1,225 new cases of tuberculosis diagnosed from

1951 to 1971

All admission books of hospitals in West Malaysia
have been examined and details of Orang Asli
admitted extracted. Details are given in Table
No. IV. Although all these cases are included in the
survey in respect of age, sex, ethnic grouP, incidence
and symptoms. only 846 patients, 54L with positive
sputum and 305 with negative sputum, are included
in the examination of the clinical and radiological
findings (Tables No. VIII to XII and the three Graphs

refer). The remaining 379 patients were excluded
from the analysis of clinical and radiological findings
for the following reasons:

Bl patients with non pulmonary tubercglosis
184 patients with pulmonary tubcrculosis diag-

nosed after I968, where there was insufficient
time for follow-up after the statistics were
analvsed.

114 patients, mostly diagnosed before 1960, who
were either not treated by the authors or
whose X-rays and notes have been destroyed.

b) Analysis of mass X-ray

Details of the mass X-ray are given in Table
No. 11. 2,911 14.1%) of the 77,748 X-rays taken
were picked out as possible cases of tuberculosis.
All abnormal cardiac X-rays and pulmonary coridi-
tions unlikely to be tuberculous were not inciuded
in this figure. Out of these 2,911 patients with
X-rays showing suspected tubetculosis, 1.159 were
known old cases of tuberculosis. Of the remaining
1,752 patients, a further 1,379 were investigated
radiologically and with sputum examinations where
necessary. Of the 1.379 patients so invcstigated,
483 were later diagnosed as new cases of tuberculosis.
It will be noted from Table No. 11 that o{ the 373
patients remaining from the total of 1.752 whose
,bno.mrl X-rrys we.e nor further investigatc.l. 98

l3%) died prior to being investigated and the remain'
ing 275 l9%) are still on the 'wanted' list for a

further investigation.

Also in Table No. 11 there is a column showing
an amended figure of the prcv'rlance of neu, cases

of tuberculosis, to include tirose patients r,;hosc
abnormal X-rays were not further investigated. C)f
the 1,379 new patients with abnorrnal X-rays inv.-'sti-
gated, 483 (35%) werc subsequently diagnosed as

fresh cases of tuberculosis. 35'7u of the number of
cases not yet further investigated (373) has beeri
added to the number of new cases of tuberculosis.
to give this amended figure of the prevalencc shown
in Table No. 11.

In the initial mass X-ray in 1961-1963, there was
a prevalence of 2.0% new cases of pulmonary tuber-
culosis nearly half with positive sputum. As shown
in Table No. 11 this prevaLence has fallen to an
average of 05% from 1965 onwards. The prevalence
of new tuberculosis patients varies in different
parts of the country. ln both the mass X-ray findings
and the analysis of all tubr:rculosis patients given
in Table l'io. V the prevalence of tube.culosis is
highest in the State of Kelantan in the Temier sub-
groups, where they all live in deepjungle. Prevalcnce
is lowest in the lowland groups living in the States
of Selangor, Nlegri Sembilan and Johore. In Selangor,
where it has been possible to X-ray aver 50% of
the Orang A^sli populatiorr annual'ly, the prevalence
of new cases has fallen from 1.4% in 1.962 to
0.2ok since 1967 .

c) Age and sex incidence of tuberculosis

As shown in Table No. Vl, the age and sex distri-
bution o[ the patients admitted to the Orang Asli
Hospital, Gombak, is the same as that of the whole
Orang Asli population. suggesting that at all ages

they are equally susceptible to the disease. However.
among the tuberculosis patients there is a marked
sex and age difference, the incidence being twice
as high in males compared with females, and in both
sexes increasing with age. Only 5% of thc tubercu-
losis patients are in the 0- 10 age group. to which
39% of the Orang Asli population belong, and 287o
of the new tubcrculosis patients are over thc age
of 40, whereas only 1 3% of the Orang Asli are in
this age group.

d\ Radiolo gic al apyteurance

The radiological appearance prior to treatmerrt
is given in Table No. IX. Cavitation u/as.present
in over 40% of patients and in nearly a quarter or
the patients the disease had in[iltratcd over two,
thirds of the lung fields. Positive sputum was found
in over 60% of the patients (Table No. VIII) of which
over 80"/o convcrted to negative with the first two

(
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months of anti-tuberculosis therapy

e) Treatment

Virtually all the patients were treated with
I.N.A.H. and P A.S. (Table No. X). 90% of the
patients were given streptomycin in addition. Drug
reactions were noted in 8o/o of patients rcceiving
stre_ptomycin: the incidence of reaction increasing
with the time o[ treatment with this drug. 21 oui
of the rQ'46 patients were treated with "secondary

drugs, follorving the failure to control the infection
with the prinary drugs. Only 8 of the g46 patients
were treateC s,.rrgically.

The length of hospital treatment given to these
patients averaged 4.7 months (See Graph No.1) and
45% of the sputum positive patients were given over
six-months in-patient treatment. The total length
of anti-tuberculosis therapy is shown inGraphNo.2.
50% of the patients received over two years treat-
ment, and 4O7o of the sputum positive patients
were treated for over three years. The ultimate
state of the patients in relation to the length of
hospital treatment is shown in Graph No.3. Over
70% of the patients who received over six months
hospital trcatment are still alive, with the disease
quiescent in about 3O%o to 40% of them- The period
of follow-up is detailed in Table No. XI. Over
half the 846 patients were followed up for over
four years and 1.27o (107 patients) for over ten
years.

In 42 patients there was a later relapse of the
disease after chemotherapy had been discontinued
on our advice based usually on radiological evidence
alone. Half of these patients had discontinued
treatments for over three years when their relapse
was diagnosed (See Table XII).

DISCUSSION

did tuberculosis reach the Orang Asli. Some come
out of the deep jungle at le;rst once a year to sell
jungle produce such as rattan, jelutong and sometimes
tin ore to buy salt and cloth lor themselves. Others
come out periodically to wc,rk on plantations for
several weeks. Whilst out of rhe jungle they usually
stay in quarters at the back oli over-crowded Chinese
shop-houses, and it is here that they may have
become infected originally wit:h tuberculosis. Where
they live normally, in their .iungle longhouses, the
thinly clad Orang Asli spend the cold nights sleeping
in close proximity, round a rvood fire, coughing in
the smoky atmosphere. They share eating and drink-
ing utensils. It is not difficult to understand how
the disease spreads in these ccmmunities. The Orang
Asli living on the jungle fringe and in lowland areas
have a lower incidence of tuberculosis, although
they have much greater contact with other races.

There is an extensive medi:al service, 9O7o of the
staff are Orang Asli and the nredical posts they ma4
cover all jungle areas, are in radio communication
with the Orang Asli Hospital at Gombak and can call
upon helicopter support. Because of this medical
service it has been possible to control and treat
tuberculosis in these people, and moreover it has
also been possible to educate the majority of the
tuberculous patients to continue to take their drugs
for sufficiently long to inactivrrte their disease.

Although the ultimate mort;rlity rate of patients in
this series is high, 33% of the 541 sputum positive
patients having been known to have died of tuber-
culosis, and a further 47o of ncn-tuberculous disease
(Table No. XI), these figures reflect the number of
years that many of them were followed up. The
rnortality at the end of one l.ear f166 the time of
diagnosis is 14.5%, calculated by including the spu-
tum positive patients alive at one year (430) plus
those who died in under one ye,ar \73). This is higher
than the 87o of fornd by Turner (1962) in Kenya,
and the l37o mortality in the British Medical
Research Council Survey (1970), also in Kenya.
The present series differs from others in that all the
latter are selective; they star t with patients who
have come for treatment. This suwey includes
every patient diagnosed as having tuberculosis in a
whole group (the Orang Asli), including those
refusing treatment.

The prevalence rate of new Orang Asli cases arising
from mass X-ray is 0.57o and the incidence of new
cases is 0.1,47o; both have remained at the same level
since 1966. The prevalence r,rte in the rest of West
Malaysia is 0.57% in adults crver 15 years of age,

The Orang Asli are mostly an uneducated people
living in inaccessible places, a backward hill tribe
who, until recently, had little contact with the
outside world. Being geographically isolated, they
are generally found to have little immunity to
diseases such as measles and upper respiratory
infections, which are common outside the jungle.
The population density is low rvith 18,000 people
in 5,000 square miles of virgin jungle on the high
ground in the centre of Malaysia: an average of less
than four peoprle per square mile. The incidence of
tuberculosis in these people is high, higher than in the
rest of the country. It is often asked how and when
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TABLE NO. I. TOTAL NUMBER OF ORANG ASLI GIVEN CHEST X-RAYS

YEAR
Total
Orang Asli
population
aged 9 and
above

Number
X-rayed
with
M.M.R,

Number
X-.rayed
routinely
orr admission
to hospital

Total
X rayed

Percentage
of popula-
tion aged 9 and
over X-raycd

t961 I 63

1964
1965
19(t6

1967

1 968
1969
1970
197 1

30,500

31 ,800
32.500

33,200
33.900

34,600

35,300
36,000

36,800

13,165

7,714
14,360

7 .210
4,469
4,436
4,r32
6,716

9,516

2,260

2,095
2,140
2,59 5

) 7)O

2,380
2,385
2,420

2,630

't5,425

9,809
16,500

9,805

7,189
6,81 6

6,517

9,166
12,746

50%

31%

s1%

30%

2'.t%

20%

18%

25"/o

33%

71 .7 48 21,625 93,373TOTAL

IDENT-ITTIC,A?]ION OF T.B. PA7-IENT
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qBLE NO, VIII. SPUTUM

Positive sputum found in 541 patients.

No positive sputum or not recorded in remaining 305 Patients.
Conversion of positive sputum to negative under treatment:-
Converted within 2 months of t.eatment 396 patients (81%)

Converted between 2 months and 6 months . , 27 patients ( 5%)

Converted after over 6 months treatmcnt 15 patients ( 3%)

Remained sputum positive 55 patients (11%)

(Details of sputum conversion not recorded in the remaining 48 patients)

.TABLE NO. IX

RADIOLOGICAL APPEARANCE ON PATIENTS WITH PULMONARY TUBERCULOSIS

Radiological
aPPearance

Number of
Patients

Patients with
cavitation

Patients with
positive sputum

l)atients with
negative sPutum

Normal

Stage One

Stage Two
Stage Three

3

388

272

183

0

103

147

120

3

168

213

157

0

2it0

59
,,,.6

TOTAL 846 370 54t 3C5

Of the 370 patients with cavitation,324 were confirmed sputum positive

Stage One
Stage Two
Stage Three

= Total area of disease NOT exceeding one third of lung aggrefiate
= Total area of disease NOT exceeding rwo thirds of lung aggrt,ggate
= Total area of disease EXCEEDING above.



T
A

IIL
E

 N
O

. 
X

. 
R

IT
A

C
T

IO
N

S
'IO

 D
R

U
G

S

N
) 5

I)
ru

g
C

as
es

w
ith

rc
ac

tio
ns

C
as

es
un

de
r

tr
ca

 t
m

cr
rt

I 
nc

id
cn

ce
of

re
ac

tio
ns

l)r
ug

T
im

e 
of

rc
ac

t 
ro

n

C
as

es
w

ith
re

ac
tio

n

C
as

es
un

de
r

tr
ea

tm
cn

t
In

ci
de

nc
e

I 
N

.A
.H

.
S

tr
ep

to
m

yc
in

P
.A

-S
.

T
hi

ac
et

az
on

e

S
ec

on
da

ry
 d

ru
gs

1

62 8 2 1

81
2

74
6

80
7 27 52

0.
1%

8.
3'

.F
o

1.
0,

,/o

7.
s%

T
he

 s
in

gl
c 

re
ac

tio
n 

to
 IN

A
H

 o
cc

ur
re

d 
af

te
r 

fiv
c

ye
ar

s 
tr

ea
tm

en
t

R
ea

ct
io

ns
 t

o 
P

A
S

 o
cc

ur
re

d 
at

 a
 c

on
st

an
t 

pe
rc

en
ta

gc
th

ro
ug

ho
ut

 t
re

at
m

Ln
t

S
tr

ep
to

m
yc

in

t

{ 
tlt

z
<

 3
11

2

<
 6

11
2

61
12

+

12
11

2+

\8
11

2_
24

11
2

T
in

re
 n

ot
re

co
rc

lc
d

21 16 15 7 1 1 1

t5
)

65
5

45
4

't7
8 25 5

2.
9%

2.
4%

3.
3%

4.
0"

1,

4.
00

/o

20
.0

,,/
o



T
A

B
LE

 N
O

. 
X

I. 
F

O
LL

O
W

 U
P

 O
F

 P
U

LM
O

N
A

R
Y

 
T

U
B

E
R

C
U

LO
S

IS
 P

A
T

IE
N

T
S

N (t
l

D
ur

at
io

n
of

fo
llo

w
-u

p

T
ot

al
nu

m
be

r
of pa

tie
nt

s
fo

llo
w

ed
-u

p

N
um

be
r 

of
sp

ut
um

po
si

tiv
e

pa
tle

nt
s

fo
llo

w
ed

-u
p

U
LT

IM
A

T
E

 K
N

O
W

N
 S

T
A

T
E

 O
F

 S
P

U
T

U
M

 P
O

S
IT

IV
E

 P
A

T
IE

N
T

S

A
liv

e
T

.B
.

qu
ie

sc
en

t

D
ea

d 
fr

om
ot

he
r

d 
is

ea
se

U
nd

er
 1

 y
ea

r

O
ve

r 
1 

ye
ar

O
ve

r 
2 

ye
ar

s

O
ve

r 
3 

ye
ar

s

O
ve

r 
4 

ye
ar

s

O
ve

r 
5 

ye
ar

s

O
ve

r 
6 

ye
ar

s

O
ve

r 
7 

ye
ar

s

O
ve

r 
8 

ye
ar

s

O
ve

r 
9 

ye
ar

s

O
ve

r 
10

 y
ea

rs

O
ve

r 
1 

1 
ye

ar
s

O
ve

r 
12

 y
ea

rs

O
ve

r 
13

 y
ea

rs
'

O
ve

r 
14

 y
ea

rs

O
ve

r 
15

 y
ea

rs

O
ve

r 
16

 y
ea

rs

O
ve

r 
17

 y
ea

rs

84
6

67
8

62
8

56
3

49
0

40
9

3t
4

26
0

20
3

15
8

t0
7 53 36 24 15 8 6 3

54
r

43
0

39
2

34
2

28
6

23
9

1.
92

14
9

11
6 90 65 34 25 l6 8 5 3 2

21
1

2t
1

20
9

20
5

18
0

14
9

t2
3 97 79 67 52 27 2"
1 r4 7 4 3 2

12
6

88 80 59 50 45 34 23 t4 7 3 2 1 0 0 0 0 0

18
2

10
9 84 60 41 31 23 L7 11

8 5 3 2 2 1 1 0 0

22 22 19 1B i5 t4 t2 12 t2 8 5 2 1 0 0 0 0 0



N o'
)

T
A

T
T

LE
 N

O
. 
X

II.
 T

{E
LA

P
S

E
, 

P
A

T
IE

N
T

S

C
) 

T
rc

at
m

en
t 

of
 r

el
ap

se
 c

as
es

.

29
 o

f 
th

e 
re

la
ps

e 
pa

tie
nt

s 
w

er
e 

fu
rt

he
r 

tr
ea

te
d.

T
he

y 
w

er
e 

gi
ve

n 
IN

A
H

 (
29

 p
at

ie
nt

s)
, 

P
A

S
 (

28
 p

at
ie

nt
s)

, 
S

tr
ep

to
m

yc
in

 (
L8

 p
at

ie
nt

s)
T

hi
ac

et
az

on
e 

(6
 p

at
ie

nt
s)

 E
th

am
bu

ta
l 

(3
 p

at
ie

nt
s)

 P
yr

az
in

am
id

e 
(1

 p
at

ie
nt

) 
an

d 
R

ifa
di

n 
(1

 p
at

ie
nt

)

D
) 

U
lti

m
at

e 
st

at
e 

of
 R

el
ap

se
 p

at
ie

nt
s.

A
liv

e 
- 

T
B

 q
ui

es
ce

nt
 1

0
T

B
 a

ct
iv

e 
26

D
ie

d 
fr

om
 T

B
 

5

D
ie

d 
fr

om
 k

no
w

n 
ot

he
r

di
se

as
e 

1

A
) 

T
im

e 
fr

om
 d

is
co

nt
in

ui
ng

 
ch

em
ot

hc
ra

py
 b

y 
th

e 
do

ct
or

 u
nt

il 
di

ag
no

si
s 

of
 t

he
 re

la
P

se

T
im

e

N
um

be
r 

of
re

la
ps

es

I (L
 v

ea
r

t,
1 

ye
ar

 +

1.
3

2 
ye

ar
s 

I

6

3 
ye

ar
s 

*

6

4 
ye

ar
s 

*

5

5 
ye

ar
s 

+

6

6 
ye

ar
s 

t

2

7 
ye

ar
s 

*

2

T
ot

al

1a

B
) 

N
um

be
r 
of

 r
el

ap
se

 c
as

es
 in

 r
el

at
io

n 
to

 t
he

 le
ng

th
 o

f 
in

iti
al

 t
re

at
m

en
t

D
ur

at
io

n
of in

iti
al

tr
ea

tm
en

t
(1

 y
ea

r
1 

.r
ea

r 
f

1/
zy

ea
rs

 +
2 

ye
ar

s 
*

2Y
z 

ye
ar

s 
+

3 
ye

ar
s 

*
4 

ye
ar

s 
*

5 
ye

ar
s 

*
T

ot
al

N
um

be
r 
of

pa
tie

nt
s

re
la

ps
in

g

T
ot

al
tr

ea
te

d

P
er

ce
nt

ag
e

re
la

ps
in

g

0 0

1

73

1%

9

70 r3
%

10 14
2 7%

81 lW
o

9

12
2 7%

J

78

4%

3

62

5%

42 84
t s%

2t
3

8



100%

P

T
I
E

N
T
S

I
N

H
C)

S

P

I
T

L

\
I
I

\
I60"1,

CRAPH NO. 1. I)URATION OF HOSPITAL STAY OF

PULMONARY T.B. PATIENTS

L
SPUTUM POSITIVE (541 parients) --o\
SPUTUM NECATIVE(305 patients)

\\

0 45 13 11

LENCTH OF IN PATIENT TREATMENT IN MoNTHS

GRAPH NO,2. DURATIoN OF TREATMENT OF PATIENTS WITH I.N.A.H. AND STREMOMY(]IN

(Duration of P.A.S. therapy not shown as this was sinrilar to duration of l.N.A.H.).

TREATMFNl' UIT}] I.N A,I].
305 Spurum Negarive pa.icnrs

=_€-

TREATMEN'I' \\'ITH STREPTOMY(]I N
541 Spurum Posirive parients
,TREATMENT WITH STREPToMY(JI N
305 Sputum Negarive patienrs -- t'

P

T
I
E

N
T
s

U
N
I)
E
R

l'
l{
E

T

E

N
T

-a.

\

2 5 YEARS

\

{.

TIME IN YEARS

27

a-

0

l



GRAPH NO. 3. ULTIMATE STATE OF TUBERCULOSIS PATIENTS IN RELATION
TO THE LENGTH OF PRIOR IN_PATIENT HOSPITAL TREATMENT.
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giving an estimated prevalence rate of 0.28% for the
whole population (W.H.O. l97O). The annual inci-
dence is calculated as 0.56To, using the W.H.O. ratio
of one fifth of the prevalence rate. The tuberculosis
morbidity of the Orang Asli is therefore twice the
national average.

The higher incidence of tuberculosis in males is
not confined to the Orang Asli, with the 2.0 males to
one female predominance; there is an even higher
ratio of 2.8 males to one female in the whole
population of West Malaysia, with the same in-
creasing prevalence in both sexes with the higher
age group (W.H.O. 1970). In Sabah there is a smaller
male predominance of 1.6 males to one female
(Roy 1968). Turner 11.962) in Kenya found a slight-
ly higher incidence of tuberculosis in males than
females over the age of 16. Among the Orang Asli,
even in the under five and five to ten age groups, the
incidence of tuberculosis is twice as high in males.
Here a possible explanation is that boys are consi-
dered more valuable than girls, so that more effort
is made ro report their illness.

The most important finding is that in the Orang
Asli tuberculosis is very much more common with
advancing age. In the majority of these elderly
patients admitted with advanced pulmonary tuber-
culosis, we have miniature X-rays taken in previous
years, with no radiological abnormality, thus showing
the infection to be of recent origin in most of them.
Following this finding, the B.C.G. innoculation
programme has been extended to include all age

groups, not just the under 25.

No mention has been rnade of cost. In assessing
this, the problem of tuberculosis in West Malaysia
must be considered as a whole. Malaysian $211
million ({31 million in 1971) is spent annually on
the medical services for a population of nine million
people. Of this sum, about Malaysian g2/z mtllion
i{O.ZS mlllion in 1971) is spent directly on the
national tuberculosis programme. In contrast, the
Orang Asli number 55,000 with twice the incidence
of tuberculosis and Malaysia $1.4 million (d0.2
million in l97l) is spent annually on medical
services to them, of which probably 10% is spent
on tuberculosis.

The overall cost of keening patients at the Orang
Asli Hospital is Malaysia $5.5 ({0.78 1971)per
day compared with Malaysian $i9.6 ({2.0) per day
in other Malaysian Government hospitals. The
helicopter supporr is not paid for out of the
medical budget; it is considered important peacerime
training for the R.M A.F. pilots. In former years,

support was given by the R.A.F. and the R,M.A.F.as
part of their 'hearts and minds' campaign to make
and keep friends with these people. Concurrent-
ly with the tuberculosis control programme, there is
a large malaria control project and other preventative
health schemes among the Orang Asli, all using
the same facilities.

A vigorous attempt is being made to control
tuberculosis in the Orang Asl L. In a few years
time it will be easier ro judge v,hether these efforts
have been successful and wise, or whether they have
been extravagant and misdirectecl.

ACKNOWLEDGEMENTS

We wish to thank:

Tan Sri Dr. Moha,med Din bin Ahmed, the fonner
Director General of Medical Services, Malaysia,
for permission to publish this article.

Dr. J.H Sodhy, formerly Director of the
National Tuberculosis Centre. and his staff for
initially reading all the mass X-rays.

Professor Alan Dugdale of the University of
Malaysia for help and advice irL setting up the data
coding for the survey, together with his depart-
ment for typing the data proct:ssing cards.

Mr. F.C.G. Gilbert and Misr; Madeline Barbar
of Lloyds Bank Computer Centre for processing
all the computer cards.

Mrs. J. Richardson and Miss li. Crafter for their
secretarial help.

REFERENCES

Bolton, l.M. (1968) British Medical Journal 2,
8 18 -823.
East Africa Medical Research Ccuncil 1970 Kenya
Tuberculosis Survey Follow-up. Tubercle 51, 1.

Ministry of Health, lulal"aysia 1971. Report on the
National Tuberculosis Control ?rogramme 196t -
1970. Tuberculosis Division.
'lurner, P. (1962) Tubercle 43, 7 6

ll.H.O.lMinistry of Health Makrysia 1970 Tuber-
culosis Prevalence Survey in Wer;t Malaysia.

Roy, R.N. 1968 Tuberculosis in Sabah Medical
Journal Malaya (i968) Vol. X.KII No. 3.

29


