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ABSTRACT

Paucity of epidemiological data on tuberculoss in India prompted the National
Tuberculosis Institute, Bangalore to embark upon a nation-wide survey to estimate the
Annual Risk of Tuberculoss Infection in different parts of the country. The survey in
Junagadh district, one of the 26 districts drafted under the nation-wide survey is
reported here.

The prevalence of infection from the analysis of 3164 children not displaying scars of
the BCG vaccination was 4.16 % (Cl : 3.17-5.14) and from this data the ARI was
computed as 0.73% (CI: 0.55-0.91). The inclusion of vaccinated children into the study
group yielded similar results. The estimate of the ARI in Junagadh district is lesser than
that in several other parts of India which is probably in consonance with its better

socio-economic development.

INTRODUCTION

Accounting for &bout a desth every minute,
tuberculoss (TB) continues to ravage India, which
shoulders about a third of the globa burden of the
dissase’  Epidemiologica indicators ~ for
tuberculoss are necessary in developing countries
like Indiaz which lack an éfficent hedth
information system. The knowledge of the
magnitude of the burden of TB in the community
will hdp public hedth planners in  drafting
appropriate control measures. As TB disease
urveys ae prohibitivdy expendve ad TB
infection far more prevdent than the disease

prevdence of infection and Annud Risk of
Infection (ARI) are the preferred epidemiologica
indicators for assessng the gtuation of TB in the
community.> These parameters are computed from
the data obtaned from tuberculin surveys in a
representative sample of young children because
infection with environmenta mycobacteria is less
common in them and the infection in children is a
good indicator of recent levels of transmisson of
infection. The ARl indicates the average
probability of an wuninfected person getting
infected or reinfected with Mycobacterium
tuberculosis during the course of one year. It is the
earlies epidemiologicd parameter to be affected
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folowing any dteraion in the TB gtudion in the
community induced by changes in the load of
infectious cases and the efficacy of TB control
measures.

However, there is a dearth of epidemiologicd
data on tuberculoss in our country. Also, most of
the community surveys in TB have been redricted
to pockets in southern parts of India Paucity of
epidemiological data on TB prompted the Nationd
Tuberculoss Inditute, Bangdore to initiste upon a
nation-wide survey to estimae the Annuad Risk of
Tuberculogs Infection in different pats of the
country. The survey is unique as it is the firg time
that the prevdence and Annud Risk of TB
Infection would be edtimated on a nationd scae,
though the survey on the prevalence of TB disease
conducted by Indian Council of Medicd Research
(ICMR) between 1955 and 58° did provide an
indgght into the enormity of suffering caused by
TB.

The naion-wide survey to etimate the annud
rsk of tuberculoss infection would provide
basdine data on the epidemiologicd atus of the
prevdence of infection and ARl on a nationwide
bass. This paper reports on the survey conducted
in rurd aress of Junagadh didrict, one of the 26
digricts sdlected for the Nationa Sample Survey.
No noteworthy tuberculin survey in  the
community had been caried out in Junagadh
digrict earlier.

MATERIALSAND METHODS

Study area: From an operaiona perspective,
India was divided into four geographicd zones -
North, Eadst, South and West having roughly
equitable populations as per 1991 census data
From each zone, 6 digtricts were selected for the

urvey by systematic random sampling. Junagedh,
a dy and and aid didrict dStuated in the
Saurashtra region of Gujarat was one of the sSx
digtricts selected for the survey in west zone (Map
1). The fidd work in the rura areas of Junagadh
digtrict was conducted in 80 clusters selected by
the Probability Proportion to Size (PPS) method.
A duder in a rurd area condituted a village. The
rurd clusters sdected for the survey were Stuated
in the tehdls of Bhesan, Goladhar, Manavadhar,
Mendarda, Visavadhar, Vanthdi, Keshod, Malia,
Mangrol, Verava, Kutiyana, Porbander, Ranavav,
Tdadaand Una(Map 2).

Study population and field procedures. The
fidd work was caried out between 1% February,
2000 and 6 June, 2000. In each cluster, 85
children, 19 years of ages were registered for
tuberculin tegting and reading by a team of hedth
daff who had undergone exhaudive training in
conducting tuberculin surveys. The first sep in the
fidld work was to solicit community participation.
To achieve this, the sarvices of the locd hedth
authorities, including grassoots level  hedth
workers, were enlisted.

The survey team regisered children for the
dudy from the fird house located in the lane
sdected randomly from a rough sketch of the
village being surveyed. The age of the children
eigible for the dudy was ascertaned by asking
the parents about the age of ther child and in the
event of doubt, substantiated by ther birth
catificte or immunization card. The tuberculin
belonged to a single batch of 1 TU PPD-RT23
with Tween 80 procured from BCG Laboratory,
Guindy. A written consent was obtained from the
parents or guardians of the children before
ubjecting them to the tuberculin teding.
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Map 1 : Showing the location of study areain Gujarat
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The children were adminisered 0. 1 ml of
tuberculin on the volar aspect of the left forearm.
The tuberculin tester was asssted by a secretary
who recorded the BCG vaccination status of the
children based upon the presence or absence of a
scar with hypo pigmented glossy appearance on
the ddtoid region of ether of the ams. The
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reader, however, was unaware of the scar status to
diminate any bias. The tuberculin reading was
uniformly  peformed 72 hours dter the
adminigration of the tuberculin test. The reader
recorded the maximum transverse diameter of the
indurations. As a community service, children
having large or unpleasant reactions were referred
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to the neighboring Primay Hedth Inditutions
(PHI) for screening for TB dissase and dl
fecilities for treetment were made avalable to the
study subjects.

Statistical methods The prevdence of
infection is denoted by the proportion of children
infected with the tubercle bacillus. The proportion
of the infected children was edtimaed from the

premise that the anti-mode differentiates reactions
due to true infection with tubercle badlli from
those attributable to non-specific sengtivity or
insgnificant  rection.* Children having reaction
gzes equa to or more than the anti-mode were
conddered to be infected. The prevaence of
infecion was cdculaed from the average
proportion of the infected children in the 80
clusers sdected for the survey in the digtrict and

hisogran of tuberculin reaction dzes on the can mathematically be expressed as
Map 2: Study area of Junagadh in Gujarat State.
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p = Opi/C where p denotes the prevalence of
infection, pi the prevdence of infection in the
cluster and c the total number of clusters.

The ARl was deived from the estimated
prevdence of infecion from the equation,®
ARI=I-(1-p)Y2, where the prevaence of infection
Is denoted by 'P, and the mean age of the cohort
by 'a, which was 5.6 years for this study group.

Chi-square (+%) test with continuity correction
was used to test the dgnificance of differences
between proportions and P-values of <0.05 were
conddered ggnificant. The Confidence Intervas
(C.I) of 95% were cdculated in accordance to the
sample design. The daa were andysed using
SPSS software.

RESULTS

Registered population and BCG scar datus A
tota of 87127 children, 1-9 years of age were
registered for the study from 7,150 households
located in 80 villages drafted for the survey.
Among these 6,250 (77%) children were test-read
successfully. The BCG scar was perceived in 2994
(47.9%) of children while 3164 (50.60%) had no
scar and 92 (1.5%) had doubtful scars as depicted
in the chart (Fig 1).

Analysis for the unvaccinated group: The
primary andyds was confined to data from 3,164
unveccinated children dfter excluding those in
whom the test was not performed satisfactorily,
the absentees during reading and those having
doubtful BCG scars. The frequency didtribution of
the reaction sizes was bimoda with an antimode at

16 mm (Fg 2). Children having reection Szes of
16 mm or more were consdered to be infected.
The prevdence of infection was estimated to be
4.16 (Cl:3.17-5.14) and the ARl was computed as
0.73 (CI:0.55-0.9-1).

Analysis for the vaccinated group: The data
pertaning to 2994 vaccinated children was aso
andysed separately. The frequency ditribution
obtained from tuberculin reaction szes of the
vaccinated children did not reved an anti-mode.
However, the definition of infection of 16 mm, as
observed for the unvaccinated group was applied
to the vaccinaed group. Subsequently the
prevdence of infection and the ARI for the
vaccinated group was esimated. There was no
ggnificant difference (p a 5% levd) in the
prevdence of infection and the ARI between the
vaccinated and unvaccinated groups (Table 2).

Analysis for all children irrespective of
vaccination status. As there was no ddtidica
difference in the prevadence of infection and ARI
among the unvaccinated and vaccinated groups,
the data from dl the 6250 test read children
irrespective of ther BCG scar daus were
andysed. The frequency didribution of reaction
gzes, irrepective of the BCG scar dtatus, reveaed
the bimodd didribution with the anti-mode at 16
mm (fig 3). The prevdence of infection was
estimated to be 4.76 (Cl. 3.70-5.83) and the ARI
0.87 (CI:0. 67-1.07)

DISCUSSION

The ARI intherurd areas of Junagadh didtrict
obtained from the primary andyss among the
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Figl: STUDY POPULATION
Rural Junagadh

Registered
8127 _
Testing Absent
40
Tested
7187 S
Unsatisfactory Testing
Satisfactory tested | 37
7150 _
| Reading Absent
900
Test read
6250
Scar Scar Scar
2994 2994 2994
(47.9%) (47.9%) (47.9%)

Tablel1: Comparison of Prevalence of I nfection between unvaccinated and
Vaccinated children and computed ARI

*BCG- | **BCG +
No. Examined 3164 2994
No. Infected 144 149
Prevdence 4.16 542
ARI 0.73 0.87
P=0.433 (P>0.05)

* Without BCG Scar
** With BCG Scar
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vaccinated children was 0.7%, which is lesser than
the nationd average, which is expected to be
between 1.5% and 2.0%.%! Junagadh district has
a population of 29 million, with a populaion
growth rate of 1.7% in the lagt decade as
compared to the nationa average of 2.13%.}2 The
literacy rate of the district is 70%'% and the
population dendity of the didrict is 277 persons
per square kilometre'? compared to the nationd
average of 65%' and 3242 respectively. The
infant mortality rate in Gujarat was 62/1000™ live
births while the nationd average was 7111 The
survey team observed that the family szes in the
digrict were smdler, the houses more spacious,
and the children appeared to be better nourished
compared to those in severd other didtricts drafted
for the survey. The low ARI of Junagadh didtrict is
probably in  consonance with its  better
socioeconomic  development lending credence to
the fact that the problem of TB diminishes with
improved socioeconomic conditions.

With the increase in vaccinaion coverage,
dudies in the future that exclude vaccinated
children from epidemiologicad surveys may not
reflect a representative sample. The necessty and
feaghility of induding vaccinated children for
edimation of the ARl has been ducidated in
ealier dudies conducted by the Nationa
Tuberculoss  Inditute,  Bangdore1"'®  The
results from this sudy dso edablish the feashility
of incuding BCG vaccinaed children for the
edimation of the ARI. The ARI in unvaccinated
children is not different from the combined group
congsing of vaccinatled and  unvaccinated
children.

An important aspect of this survey has been
the mantenance of high levds of qudity
assurance of the field work despite hostile wegther
conditions. There was gtrict adherence to the work
indructions, storage of tuberculin between 4- 8
OC, uniform reading of resction Szes after 72
hours and the congant supervison of the testing
and reading of reactions by experienced team
leeders. To ensure precison, only a single reader
was assgned to read the reaction szes in dl the
clusers. The data for andyss were verified a the
headquarters by double entry. As the east-west
goan of the didrict was vadt, the survey team had
to change camp on three occasons to facilitate
trave. It is worthwhile to mention that Junagadh
was reding under severe drought at that point of
time and the avalability of water for the survey
team members dso dictated the choice of camp
gtes.

After the completion of the naionwide survey
to edimate the annud risk of tuberculoss
infection, we would have a better knowledge of
the magnitude of the TB problem in the country as
a whole. The extent of the scourge wrought by TB
depends upon the efficacy of the interventiond
drategies to control it. The effective
implementation of the Revised Naiond
Tuberculoss Control Programme (RNTCP) in
Junagadh didtrict is expected to further reduce the
burden of tuberculosis there in the course of time.
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Fig 2: Frequency of tuberculin reaction sizes among unvaccinated children
in the age group 1-9 years (N=3164)
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Fig 3: Frequency distribution of tuberculin reaction sizesin 1-9 year s age group
irrespective of BCG scar status (N=6250)
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