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I. INTRODUCTION

Risk of infection in a population is in many respects the most infor~at1ve index of the
magn1tud. of the tub.rculos1s problem (Sutherland, 1976; P10, 1984). Th. risk of infection
at a particular time indicat~s the current magnitude of the incidence and prevalence of
infectious cases (Styblo, 1985) and also indicates the magnitude of the tuberculosis problem
years into the future. An observed decline in the risk of infection would be the earliest
indicator of a decline in the epidemic cycle of tuberculosis, resulting from tuberculosis
control activities or improvements in living standards. A rising risk of infection would be
an early indicator of chang@s in the other direction, signalling the introduction of new
~i5k factors, such as the spread of human immunodeficiency virus (HIV) infection.

It 1s known that risk of infection has been declining for many years in developed
countries) but remains at high levels in many developing countries (Styblo, 1984). In
developing countries in the last decade, a number of surveys of infection prevalence have
been carried out in national populations as well as in smaller populations.

Therefore a project was carried out to assess the current level and trend in the risk of
infection in developing countries by reviewing and assembling tuberculin skin test survey
data availabl. sine. 1975.

II. METHODS

Tuberculin skin test data collected since 1975 for populations in developing countries
wer. ass.mbl.d from r.ports to tn. World H.a<th Organtzation and from tho pUhltsh.d
literature. Data from surveys of childhood age groups that were judged of sufficient
quality were selected in order to provide as valid and up to date an aSSeSSment as practical
of the magnitude of the risk of infection. Comparable prior data for the same countries
were also selected in order to judge,wheth@r the risk of infection is likely to have
declined.

Prevalence of infection observed in childhood age groups was used to derive the average
annual risk of infection that would have resulted in the observed cumulative prevalence
rate. Choosing younger age groups allows the calculated average annual risk to be bracketed
within a relatively narrow period of time between the average birth date of the group and
tho dar. of the survey (Styblo @t aI, 1969).

Each survey was judged On tho basis of avatlabl. docum.ntation for ability to r.pr.s.nt
the population and to detecC the proportion infected at a particular time. A sample survey
was judged to have measured the proportion infected in the target population if the
probability sampling design and the estimation ~ethod appeared correct in concept and
conduct, and skin testing technique appeared adequate to ~easure the proportion infected in
the sampltng untrs.

Basis for selection

Surveys were selected which met most of the following crit~ria;

Specified the sampling design including the sampling frame) staging) stratification,
sampling units) allocation; sampling weights) and estimation formulas and documentation
to support that the design waS followed with adequate coverage.

Provided reaction~size distributions for surveyed age groups and for bacteriologically
confirmed cases from the same population in order to assess the definition of infection
and in order to judge technique.
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Documented type and strength of antigen used t technique of administration and reading,
and quality control procedures.

Specified the methods used to detect and eliminate persons with a history of BeG
vaccination, and described BCG policy and actual coverage in the population age group
surveyed.

Data assembled from selected surveys:

The area population represented and the survey period.

In the youngest age ranges for which sufficient numbe~8 were tested and read, the
number tested a.~ld t'ead) the number counted as infected with M. tuberculosis, and the:
mean age.

In[o,mabon documenting quality of the data.

C,iterion of infection

Induration reaction size distributions observed in each survey were used together with
general knowledge about the specific and nonspecific components of observable distributions
to set 8 uniform criterion for counting infected persons in order to improve comparablillty
b~t~een surveys.

Because it can be assumed that nonspecific reactions to intermediate strength purified
protein derivative tuberculins are only infrequently larger than the mode of the
distribution of true reactions~ an observed distribution of tuberculin reactions will be
nearly free of contamination by nonspecific reactions above its mode.

Because of this, and because distributions among truly infected persons are symmetric,
the number truly infected in a distribution contaminated by nonspecific ~eaction6 would be
closely approximated by adding the number at the mode pluB twice the number with reactions
larger than the mode.

This method, de.cr~bed by Nyboe (1960) and by Comstock et al. (1971), was used to
determine the: number of infected persons in the selected groups when detailed reaction site
distributions were. ava,llable and when the mode of reactions among infected persons in the
l:I8me general popula.tion could be estimated from. distributions of either bacteriologically
confir.med cases or older age. groups in the population.

When such data were not available, a cutoff criterion was accepted as the second choice
if it appeared reasonably adequate based On distribution data.

Prevaleuce.

Prevalence at a particular calendar time for an age group waS calculated as the number
infected divided by the number tested and read. Reported prevalence figures were used when
nu~erator or denominator counts were not specified.

RiSk of infection--_..
For comparability~ a single uniform method was chosen to derive the approximate average

annual r~sk of in[ect~on (Styb10 et a1, 1969, pg. 14). By this method, the annual risk of
infection (R) for a group of average age (A) was derived from the prevalence (P) by

K 1 - (1 _ p)l/A,

The slope per year (B) or the trend between two risk estimates Ri and Rj at years
Yi and Yj was approximated by
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Average age

Average age was calculated by taking the midpoint of a single year (e~g.J 6.5 for age
given as 6 at last birthday) or a range of years (e.g., 7.0 for ages given as 6 to 7, or 7.5
for ages given as 5 to 9). When a'Vailable~ the,. weighted average age Was calcula.ted from
year-of-age specific frequencies for an age group_

Time at which average risk occurred

FOt purposes of calculating and plotting trends, the calendar ti~e of Occurrence ,of a
particular average annual risk (YR) was considered to center approximately at the calendar
time of the midpoint of the avetage lives of the individuals in the age-group. This was
calculat@d by YR • YS - A/2, where A is the average age of the group and Ys is the
midpoint time of the survey. For exampl@~ a group of average age 6.1 years surveyed at
1978.9 was taken to contribut@ information about the annual risk of infection for a time
interval centered at 1978.9 - 6.1/2 • 1975.85.

The midpoint time of the survey (Ys) was calculated from the month, if stated, or the
calendar year of th~ survey_ For example, a survey stated to have taken place in 1975 ~as

counted as occurring at 1975.5. A survey stated to have takec place from 1981 to 1982 was
counted as occurring at 1982.0. A survey stated to have taken place from May 1952 to
September 1953 WaS counted as occurring at 1953.04 (the midpoint between 4.5/12 + 1952 and
8.5/12 + 1953).

III. RESULTS

A variety of tuberculin skin-test surveys were found in the published and unpublished
literatur@: National sample surveys) sample surveys of other large populations, school
surveys, school BeG campaigns, and mass, BeG campaigns.

Twenty~five countries were judged for the purpose~ of this proj@ct to have been
adequately surveyed in whole or significant part since 1975.

Figur@s 1 and 2 display the results for each country by region. Table 1 contains the
data used in the figures and describ@s the area population repr~s@ntedJ the survey design

j

the le~el of BCG coverage in the age-group surveyed, and the antigen and crit@rion defining
infection.

An arithmet!c scale is used in Figure 1 !n order to display the relat!ve magnitudes of
current estimates of annual risk of infection.

A logarithmic scale of annual risks is used in Figure 2 in order to represent constant
percentage decreases or increases between Current estimates and prior estimates as straight
lin@ trends.

Dark symbols in the figures
sa=ple surveys in 16 countries.
which are based on more than one

!ndicate risk estimates based on 42 well-conducted national
In Figure 2, dark solid lines are used to connect rates
large sample survey of the same country.

Light symbols in Figure 2 indicate risk estimates based on data representative of
lesser populations.

Dark dashed lines in Figur@ 2 are used to connect risk estimates based On national
sample survey data with risk estimates based on other substantial data such as tuberculin
testing in the mass BeG campaigns. A light solid line was used to connect risk estimat@s
from r@peated surveys representative of lesser populations. A light dashed line was used to
COnnect surveys of approxi~ately the same population don@ in different years.
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Th~ oymbol + waS used in Figure 2 to indicate the average of a set of riak estimates
which together would represent a larger population. Stratum estimates within sample
surveys, plotted as separate points to reveal variation in risk, were displayed as a single
estimate for the whole population in this way. Sets of small area estimates that were less
representative of the whole population than would have been provided by formal probability
aampling) allch as thE:!: SeC of cOnipleted sampling uniCs in a not yet completed national
survey~ or areas selected by judgement from geographic or economic strata in order to be
representative of a large heterogenous population, were a150 co~bined in this way.

To indicate the extent of underlying variability) ~isk estimates from single surveys
that were representative of only small areas are indicated in Figure 2 by unconnected light
symbols.

Results by region

Africa. The most recent data for the eight countries included indicate current annual
risks of infection around 1 to 2 percent. In the five count~ies for which comparable
earlier surveys were available) trends over 20 to 25 years appear to be downward at 1 to 6
percent a year.

Data for the nearly completed national survey of Tanzania indicate an annual risk of
infection of 1.1 percent, based on a population weighted average pooling of the samples.
However. comparisons with earlier data available for three of the 18 regions in the sample
do not together suggest a downward trend.

Surveys in Botswana and Lesotho suggest downward trends of about 6 and 1 percent a
year, respectively. In the most recent survey in Botswana, however, BCG coverage in the age
group surveyed had reached 83 percent) leaving only 17 perc2nt who had by whatever
circumstance missed vaccination, upon which to base the estim2te.

No national surveys were available for Cameroon, but two surveys of the capital city.
Yaounde, were available. These surveys indicate 8. level of annual ri.sk of 0.6 percent in
1980 after a 20-year declining trend of 3.6 percent a year.

Survey daea collected 30 years apart were available for Addis Ababa) the capital city
of Ethiopia. Theae $utVeye indicate a 1.3 petcent level of annual risk in 1979 succeeding a
downward trend of 3.7 percent a year from the 4.1 pe.rcent risk level in 1949. A survey of
selected villages in the Southwest) howe.ver) indicated a 3.8 percent annual infection t:'isk
in 1973. This suggests that within Ethiopia there is large variability in the level and
perhaps also in the trend of infection risk.

Data
percent.
a.vailable
infection
percent) ,

from the 1976 sample survey of Gambia indicates an annual risk in 1971 of 1.9
The trend of risk could not be assessed in Gambia~ however. The only prior data
are from Lhe 1958-59 survey of the capital city, 8athurst. The annual risk of
in the urban stratum (4.4 percent) was higher than in the rural stratum (1.7
which was nearly the Same as the national level in 1971.

The annual risk of infe.ction derived from skin test data for all fQ111tary rec.ruits in
Burundi in 1981-82 was 1.2 perc.ent. Data from an earlier survey among a scattered
provincial population were selected in order to provide a rough comparison. The annual risk
of itlf~c.tion in that group was 2.7 perc.ent in 1955.

No comprehensive survey of the Nigerian population was available, but data from a
tiurvey of One end rate j,ndicates an annual t'19k of 2.3 percent in 1973.

~nericas. National sample survey data were available only from Argentina, but repeated
8t)rveys of large loc.al populations within Argentina and also within Brazil were available.
In the latest sllJ:;'veys, infection risks in these: local populations va.ried ten-fold from 0.2
to 2 percent per year. Over time in these local populations, there was evidence of a steep
decline in rl,sk in Argentina, and a lesset decline in Btazil.
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The annual risk of infection derived from the 1974-78 survey of the ,entire population
of Argentina was 0.6 percent. Data from three surveys repeated in Santa Fe City and three
surv~ys repeated in areas around Santa Fe, City indicate low recent levels in that region of
0.2 to 0.3 percent annual risk, and indicate that the trend of the previous 12 to 15 years
was steep~y downwat'd at a rate of.7 to 10 percent a ,year. The two trends described by the
two sets of three surve:y points suggest that the decline: ,was much steeper between the first
two surveys but that the trend ~aS nearly level during the 5 years between the second and
third surveys. In the 1960-61 sample survey of another area of Argentina, R@s1stencia
Province] the annual risk of infection was 0.5 percent.

Capitals of Bra.ilian States and Territories were surveyed in 1970-73 and again in
1980. The annual risk ,of inhctton was 0.8 to 1. 9 percent in 1976 with evidence of a yearly
downward trend' of around 2 to, 3 percent. A 1983 survey of the provincial population of Rio
Grande 00 Sol indicated a 0.4 percent annual risk of infection, with a 2.4 fold higher risk
in southern than in northern rural areas.

South-East Asia. Only thailand had national survey data available, hut repeated
surveys of local area populations were available for both India and Indonesia. In these
pDpulations~ annual risks in the decade of the 1970's appear to have ranged from about 1 to
5 percent. Annual risks w-ere highest in, Indones,ia.

Based on the 1977-79 national survey~ the annual risk of infection in Thailand was 2.2
percent in 1974. Two earlier surveys, one .of Bangkok and Chiengmai Province in 1960-64, and
one of localities of Chiengmai and Kanchanaburi Provinces in 1954 J indicate annual risks
only slightly higher than in the national survey 16 to 24 years later.

In India, three large local populations were twice surveyed. Declining trends of 1.6
and 3.5 percent a year were apparent in t~o of these populationS J but an increase of about
1 percent was apparent in the third population. Village surveys in 7 regions throughout
India in 1972 indicate annual risks on the order of 1 to 2 percent.' The Village survey in
Kashmir, compared to a 1978 sample survey of the Kashmir Valley, suggest a declining annual
trend, but the populations may be only nominally comparable.

Indonesia has followed a policy since 1974 of ~ithholding BCG and conducting 5-yearly
su~veys in nine special areaS selected to be situated throughout the country. Three surveys
have been completed 1n five of these areas) two in three a~easi and one in another area.
There are also three surveys available from ,an area with low BeG coverage. The latest
surveys in these areas indicate a median annual ~1sk of 2.3 percent (range: 0.7 to 3.9).
Earlier data from the 1964-65 survey in rural East Java indicate an annual risk of 1.6
percent. Comparing the earliest to the latest survey in each of the nine areas with
repeated surveys, the median downward trend in ,the annual risk of infection was 2.5 percent
a year (ranging from a decline of 6.3 percent to an apparent increase of 3.4 percent a year).

Eastern Mediterranean (and Algeria). For the purposes of this project, Algeria is
grouped in this region instead of with the African countries. National survey data were
available for six countries, and repeated surveys of local populations were available for a
seventh country in this region. Recent annual risk levels appear to be low to very low in
Bahrain, Lihya, Algeria snd Kuwait (0.2 to 0.5 percent), but high in Afghanistan and
Pakistan (1.8 and 3.5 percent, respectively). Recent levels of risk in the Syrian cities of
Aleppo and Homs also appear to he very low (0.3 and 0.14, respectively). the trend of risk
also appears to have decreased steeply in the current low risk countries~ but not as steeply
in Pakistan and appears to have increased in Afghanistan.

Four local areas sampled in 1980-84 for the nearly completed national survey of Algeria
had also been canvassed in the 1949-52 mass BCG campaign. Repeated surveys were also
available for the population of Elida. Based on these comparisons) annual risk of infection
appears to have decreased about 6 to 7 percent a year in Alg@ria. A s1~ilar trend is
apparent between risk estimates for the Syrian cities of Aleppo and Homs.
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In Kuwa!t between 1972 and 1981, all school entrants (!ncluding non-citizens) Were
tuberculin tested prior to BCG vacc1nat!on. Compared to the 1962-63 national sample survey
eBtimate~ the annual risk of infection appears to have declined by 10 percent a year. In
Bahrain~ a decline of nearly 12 percent a year appears to have occurred between the 1969
national sample survey and mass tuberculin testing of students in 1981. A similatly steep
rat~ of decline may have occurred in Eastern Libya) if the areas and populations covered in
the Burv@ys are comparable.

The annual tisk estimate based on the 1974-78 national sample survey of Pakistan, ~hich

was completed except for Baluchistan, compared to the estimate based on the mass BeG
campaign of 1949-54, suggests that the r!sk of infect!on decl!ned by 4.2 percent a year, but
that the r!sk was still h!gh (1.8 percent) in 1972. The risk estimate based on the
partially completed 1961-62 national survey is consistent with this trend.

The annual r!sk of infection in Afghan!stan appears h!gh (3.5 percent in 1978), wHhout
having much changed since 1958j1 compared with an estimate. based on tuberculin testing
pcogram data cOllected in 1963 in selected schools atound the country.

Western Pacific. Elev@n national sample surveys were available for five co~ntries in
this region. In the Republic of Korea) the annual risk of infection appears to be
declining, but remains high at about 2 p@rcent. The risk appears to be about 1.8 percent in
the Philippines) based On the recent national sutvey. Infection risk appears to be
relatively low !n Malaysia (0.4 percent) and Samoa (0.5 percent).

III China the annual risk of infection appea.rs to have been 1 percent in 1975~ based On
areas without BCG coverage in the ve.ry la.rge 1979 national survey sample.

Based On infection risk estimates from the five 5-yearly national surveys available
from the Republic of Korea, the trend appears to be downward at 3.8 percent a yest to a
level !n 1984 of 2 percent.

IV. DISCUSSION

Interpre.tation of this collection of risk and risk trend estimates must take into
consideration the many potential sources of e~ror) both in determining absolute levels of
risk and in compa~ing risk estimates among countries or between periods within the same
country. Some of these Sources of error appear to have been adequately controll@d

l
but the

influence of other sources of error (identifi@d and unidentified) must be acknowledged as
unknown.

Tuberculin skin testing is a usefully accurate technique for separating groups at
relatively high and low risk of future Mycobacterium tuberculosis disease) but is liable to
varying degrees of error in identifying all the infect@d and specifying all the uninfected.

S@nslt1zation to environmental mycobacteria is a source of nonspecific rea~tiv~ty to
tuberculin that is especially prevalent in tropical regions (Edwards and Edwards) 1960).
There WaS evidence in reaction size distributions of a high prevalence of nonspecific
sensitivity in s@veral of the Af~1can and Asian populations surveyedjl but distribution data
for older groups or for bacteriologically confirmed caSes were frequently available for
locating the mode. of the distribution of t1,"ue infections and deriving their number by
assuming the distribution to be symmetric.

There is underlying variability in tuberculin reactivity as evidenced by the variation
between si~ultaneously applied identical tests in the same individual (Chaparas et aljl
l.985). Although this reduces precision of estimat10njl it is not expected to introduce
systematic error.
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A variety of antigen preparations and dosages were used, and these differed between
countries and within countries ov@r time. Estimating the number infected by using the
symme·try of the distribution of true reactions about the m.ode 'Would adjust for differences
in specific biologic.al potency between antigen preparations, but would not be effective: in
controlling for large differences in specificity of antigens.

The Mantou~ method of administration was virtually always used) and all the selected
studies ~eaauted induration of reaction. Techniqu@s of measurement varied somewhat, but
almost always consisted of tranSverSe measurement at 48 or 72 hours after administration.

Waning of tuberculin reaction size over' t1me~ and complete reversion to zero reactivity
are recognized to occur (Sutherland, 1971). To the e~tent re~ersions have occurred in a
population~ tuberculin test prevalence at a point in time will underestimate the proportion
who were ever infected. But limiting to groups of about the same low average age may bave
minimized and kept comparable the effects of cumulative reversion.

Boosting is a potential problem in survey designs that retest the same individuals
(Styblo, 1984). Boosting is the effect of an initial tuberculin test Which, although it
@licits slight or no reactivity itself, apparently acts as an antigenic stimulus able to
recall waned Ot reverted preexisting mycobacterial sensitivity sO that a subsequent test
do~s elicit reactivity that is indistinguishable fro~ conversion caused by M. tuberculosis
transmission in the interval between the tests. Although so~e of the data compiled in this
project came from surveys using a repeated testing design, the problem of boosting was
avoided by selecting age groups too young to have been tested in earlier rounds.

BeG vaccination~ a major component of tuberculosis control activities in developing
countries, compromises :the usefulness of tuberculin testing as a means to survey risk of
infection. Tuberculin skin testing cannot distinguisb between sensitivity caused by BeG
vaccination and sensiti~ity caused by natural infection with h. tuberculosis, because BCG
vaccination, unlike nonspecific sensiti~at1on, causes reactions that are distributed with
nearly the Same mode and shape as reactions caused by true infections with M. tuberculosis.
For this reason the risk of infection in the whole population can only be inferred from risk
measured in the unvaccinated.

In some of the countries for which survey data were selected, the policy was to
vaccinate indiscr1minantly without using tuberculin testing to select the as yet
uninfected. In these countries, surveys limited to children without evidence of vaccination
are subject to bias only to the extent that children selected for vaccination, either by
choice or by local availability, are at a different risk of infection than the
unvaccinated. This is a potentially severe source of bias if BCG coverage is very high.

In sOme of the surveys selected for this project, none of those surveyed had been
vaccinated, either because BeG had not been introduced into that locale, or because BeG was
withbeld by policy until a later age. In other surveys, tbe unvaccinated were identified by
physical examination to detect the characteristic scar. Levels of coverage by BeG were very
low in some surveys) in which case representation of the whole population by the
unvaccinated would be unaffected. In a few surveys, BeG coverage was so high that
representation ~as demonstrably affected.

In other countries, the policy was to tuberculin test and vaccinate only those with
weak or no reactions. In this situation, a later survey among children without BeG SCars
would b@ 1iabl@ to severe overestimation bias. This was avoided by selecting age groups
before the age of eligibility for selective vaccination programs in effect in a particular
c.ountry.

Failure to test and measure every person in a survey samp1@ can introduce a bias if
those not reached by the survey are at a different risk of infection than those who were
reached. A severe bias might also result from failure to meaSure a high proportion of those
tested, because wh@ther g survey participant returned for reading could well depend on
whether there had been a reaction. Surveys with severe problems of this kind were not
selected. Adequate coverage was a criterion for selection by this project, and was high in
mOst of the surveys selected.
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Although the average annual risk for a group lies in the. calendar interval from birth
t.o the time of the. SUl;,"vey" it need not be: at the interval midroint. 1f the risk is changing
substantially over timel as data fro~ several of the surveys ind1cate~ or varies with age,
as has been suggested by the work of Sutherland (1976), and as might be eKpected in Some of
the diverse cultures surveyed I a complex model is necessary to estimate the risk at a
particular time (Styblo" 1969). Limiting to young l narrow age groups was used as a way to
bracket risk estimates within usefully narrow time intervals.

Average annual risk estimates for the same populations surveyed in different years are
connected with straight lines in Figure 2 to indicate the average trend that would result in
the observed risk estimates. An exponential trend is to be expected in the situation of a
long-term constant ratio of the number of new cases produced by each existing csse
(Sutherland l 1976). However l without data for intermediate years, it is difficult to know
the true shape of a trend line. In some instances where more than 2 surveys were available,
the trend appeared to follow a fairly constant geometric decrease, but in other instances I

Che trend appeared to have changed over time.

Many aurvey reports presented more detailed analyses of infection risk and its trend,
but for the purposes of this review, methods were adopted that could be s1~ply and
consistently applied to all data. In the few instances of large disagreement, the present
analysis may be in error.

V. CONCLUSIONS

This attempt to review and compile data available from major surveys carried out in
developing countries since 1975 falls far short of providing a comprehensive picture of
tuberculous infection risk and trend in the entire developing world. The assembled data
cannot safely be generalized beyond the specific target populations surveyed. However. the
assembled data do provide several recent objective examples of apparent progress and lack of
progress in tipping the balance against the tuberculosis epidemic.

The review found that since 1975 many large scale surveys have been successfully
carried out in the developing countries l with impressive attention to correct procedure and
technique.

In most ot the countries repeatedly surveyed in whole or 1n part) risk of infection
does appear to have diminished. In SOme of th@se countries, the decline appears to have
been substantial I and current levels of risk have become very low in a few countries.

In other countries, however~ rates of infection appear to remain high and there is no
indication of decrease.

It may be speculated that general 1~provement5 in living standards and tuberculosis
control programs are having an effect against the tuberculosis epide~ic in sowe parts of the
developing world as it already has in the more developed countries. In the rest of the
developing world" however, very little is known of the current magnitude and trend of the
risk of tuberculous infection.
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References to Table 1 by Region and country

WHO African &egion - Region Africaine de IIQMS

Algeria

(a) Evaluation of the risk of tuberculous infection in a country with a high BCG-coverage in
newborns. Methodology of the national tuberculin survey in 41geria. R Amrane. lTSC 1985
Progress Report 1 Vol. 2.

(b) Method for evaluating the infection risk (and its trend) in a country with a high
prevalence of tuberculosis and where generalised BeG is applied at birth to newly born
infants. R. Amrane j H. Ait-M~sbah, P. Chaulet. Bulletin of the International Union Against
Tuberculosis, ~, 141-143, 1984.

(c) Mass BeG vaccination in Algeria~ 1949-52, with special reference to statistics on
tuberculin testing and BCG vaccination. Jorgen Nyboe, Mette Soegaard. Tuberculosis
Research Office, WHO. Copenhagen. Published by The International Tuberculosis Ca~pa1gn,

December 1953.

(d) Reaultas des mesurea de surveillance de la Tuberculoae en 4lgerie de 1980 a 1985.
R. Amrane, H. 4it Mesbah, M.T. Hani. Reported at XXVle~e Conference Mondiale de l' Union
Internationale contre la Tuberculoae. Singapore, 2-7 nove~bre 1986.

Botswana

(a) Prevalence of tuberculosis in Botswana and Lesotho: Results of two random sample
surveys. P.B. Fourie & K. Knoetze. The South African Journal of Epidemiology and
Infection, !, 32-37 (1986).

(b) Tuberculosis in Botswana. Results of an epidemiological surv@y 1981. E.T. Maganu,
Epidemiology Untt, Ministry of Health, P.O. Box 10004, Gabarone.

(c) Tub~rculosis su~vey in Basutoland, Bechuanaland, and Swaziland.
Research Office, Copenhagen, April 1958.

WHO Tuberculosis

Burundi
(a) Chapitre 1, Ampleur du probl~e de la TaC au Burundi - calcul de
Service d'Integration de la Lutte Contre la Lepre et la Tub~rculose.

la Tuberculose, Rapport Annuel 1984. Ministere de la Sante Publique,

l'incidence r~ele.

Lutt@ Nationale Contre
Republique du Burundi.

(b) A tuberculin sensitivtty survey in Burundi. June - September 1964. WHO Regional Office
for Africa. P.O. Box 6, Brazzaville.

Cameroon

(a) Int~r~t des enquetes tuberculiniques par sondage. A propos d'une enqu€te realis~e dans
les ecoles de Yaounde: Methodologie et resultats preli~inaires. H.G. Oelol~e, r. Blin,
G. Roscigno, M. Merlin, G. Ie Mao, L. Sentilhes. XV Conf. Tech. OCE4C 1984, 28-34.
Organisation de Coordination pour la Lutte Contre lea Endemies en Afrique Centrale 1

Secretariat General, B.P. 28B~ Yaound~, Republique du Cameroun.

(b) A tuberculin sensitivity survey in Cameroon. March - May 1964. WHO Regional Office for
AfriC8 1 P.O. Box 6, Brazzaville
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Ethiopia

(a) ITSC 1983/84 Report & 9th Progress Report. M.A. Bleiker, N. Dow, H. Ypma, H. Meesters.
ITSC.

(b) A tuberculin skin t@st survey in Southwestern Ethiopia. G.K. Fuller, N. Gemeda~

D. Fuller, V. Demerest. Tropical and Geographical Medicine, 31, 365-373 (1979).

(c) Control of tuberculosis in Ethiopia. P. Chasles, A. Oetapodas. Ethiopian Medical
Journal, 1, 128-133, (1963).

Gambia

(a) Tuberculin survey in Gambia. ITSC 5th Report.

(b) Skin sensitivity to human PPD and PPD-marianum in schoolchildren in the Gambia
West-Africa, 1976.

(c) Tuberculosis survey in Gambia. MHO/PA/23.60. WHO Regional Office for Africa,
Brazzaville, February 1960.

Lesotho

(a) Prevalence of tuberculosis in Botswana and Lesotho: Results of t~o random sample
surveys. P.E. Fourie, R. Rnoetze. The South African Journal of Epidemiology and Infection.
1, 32-37 (1986).

(b) Tuberculosis survey in Easutoland, Eechuanaland, and Swaziland. WHO Tuberculosis
Research Office, Copenhagen, April 1958.

(c) Report on the initial e~am1nation in the WHO-assisted tuberculosis control project
Basutoland~2. Report to the Regional Director, AFRO from Dr Anton Geser, SMO AFRO-53.

Nigeria

(a) Skin sensitivity to human PPD and to PPD-marianum in schoolchildren in the Razuare
Emirate in the Kano State of Nigeria 1977. M.A. Bleiker, G.L. Pape, O. Misljenovic, &
I. Blijk@r. International Tuberculosis Surveillance Center.

Tanzania.

(a) Tuberculin survey within the national tuberculosis/leprosy programme in Tanzania.
ITSC 9th Progress Report, 1984.

(b) Tuberculin survey in the Shinyanga Region, the United Republic of Tanzania, 1979.
ITSC 7th Progress Report, 1980.

(c) Draft report. Tuberculin survey and tuberculin training in the Morogoro- and
Arusha-Regiona in the United Republic of Tanzania. ITSC 1982/83 Progress Report.

(d) The risk of tuberculosis infection in the Oodoma Region, Tanzania. Results of a
tuberculin survey among schoolchildren carried out in November and December 1978 by a team
of the TB/Leprosy Unit of the Ministry of Health and the Dodoma Regional Leprosy/TB Sch@me.
Report to Dr Antonio Pio, WHO TRl Unit. Dr Jaap F. Eroekmana, 12 December 1978,
P.O. Box 876, Dodoma.

(e) The national tuberculin survey, Tan2snia. M.A. Bleiker, S.J~ Nkinda, O. Misljenovic,
D.W. Mulder & K. Styblo. TSRU Davos Meeting, October 1985.
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(,) Skin sonsit!v!ty of human PPD in schoolchildren !n Tanga !n the Un!ted Republic of
Tanzania, 1977. M.A. Ble!ker, Dr Madundo, O. Misljenovic, M.H. MilIa, 1.F. Abdallah. ITSC.

(g) Tuberculos!s programme !mplementation: Tanzania. K. Styblo. TRl/TB:PHC/86.12
22-26 Septembor 1986.

(h) The National Tuberculosis/Leprosy Programme in Tanzania. Summary Report no. 17 on the
visit to Tanzania, February 1987. K. Sryb10.

(i) Tanzania national tuberculin survey. M.A. Bleiker, H.J. Chum, 8.J. Nkinda, K. Styblo.
TSRU/IUAT Progress report 1987, Volume 2, 135-146.

R@gion of rhe Americas - R~g1on des Am~riques de l'OMS

Argentina

(a) Determination del Riesgo de Infecc10n Tuberculosa en la Republica Argentina.
aeau1tados de 1a primera encuesta tubercu1in1ca 1974 - 1978. Min1ster10 de B1enestar
Social) Secreta~!8 de Salud Publica. instituto Nacional de TUberculosis~ Rec~eo) Santa F€,
Argentina

(b) The tuberculosis situation in Argentina. PAHO Epide~io10gica1 Bulletin, Vol. 4, No.3,
1983, 8-10.

(c) Official Communication from Dr Eduardo Ba1estrino, Dir@ctor Instituto Nac1ona1
Ep1dem101og1ca, 10 de marzo de 1986.

Cd) lnforme aobre la encuesta de prevalencia de la tuberculosis en la Provincia del Chaco.
Mini.terio de As1sCenc1a Social y Salud Publica de 1a Nacion. Organizacion Mund1a1 de 1a
Salud, UNICEF, Neuqu~n, Marzo 1961.

Bratll

(a) ESCudo da prevalencia de infec~ao tuberculosa na popula~ao escolar de 6 - 7 anos no Rio
Grande do Sul. Resultados do 1° tempo, 1983 -1988, Volume 1. Eatado do ai0 Grande do
Sul j Secretaria da Saode e do Meio Ambiente~ Porto Alegre j 1984.

(b) In'orm. ,inal sobre la consu1toria en analysis de informacion epidemi10gica y
operational del programa naciona1 de control de tuberculosis, Division Nac10nal de
Pneumonologla Sanitaria Ministerio de Salud, Rio de Janeiro~ Brasil
Del 8 de noviembre al 6 de dicimbre d~ 1981. Dr E. Balestrino~ Consultor~ Organizaci6n
Panamericana de la Salud.

WHO South-East Asia Region - Region de l'Asie du Sud-Est de l'OMS

Indin

(a) A$signnlE~~~t .repo.rt on a tuberculosis longitud1nal survey, National Tuberculosis
Inst!tute, 8angalore, WHO Project: India 0103. Dr T. Olakowski, Senior Medical Officer (in
coope:ratiorl with t.he members of the Technical Co-ordination Committee at the National
Tuberculosi. InsCitute, Bangalore), January 1969 - March 1972. SEA/T8/129, 12 September
1973 Restricted. SEA-73/2584.

(b) Tuberculosis in a rural population of South India: R@port on five surveys.
A. K. Charabot"ty, H. Singh, K. Srikantan t K. R. Rangaswamy ~ M. S. Krishnamurthy, J .A. Stephen.
Ind. J. Tub., Vol. XXIX, No.3, 1982, 153-167.

(c) Some aspects of a tuberculosis pr~valence survey in a South Indian district. Raj
Narain, A. Ges.r, M.V. Jambunathan, M. Subramanian. Bull WHO, 1963, 1!, 641-664.
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(d) Prevalence of infection among unvaccinated children for tuberculosis surveillance.
A.K. Chakraborty, K.T. Ganapathy, G.D. Gothi. Indian J Med Res, 2l, July 1980, 7-12.

(e) Changes in th~ prevalence rates of infection in younger age groups in a rural population
of Bangalore District over a period of 5 years. A.G. Kurthkoti, Rardan Singh.
National Tuberculosis Institute Newsletter (1985) 21/2, 28-40.

(f) Prevalence of tuberculosis in a South Indian District - twelve years after initial
survey. G.D. Gothi, A.K. Chakraborty, S.S. Nair, K.T. Ganapathy, G.C. Banerjee. Ind. J.
Tub., Vol. XXVI, No.3, 122-135.

(g) Tuberculosis prevalence survey in Kashmir valley. S. Mayurnath, D.S. Anantharaman,
G.V.J. Baily, M.P. Radhamani, R.S. Vallishayee, P. Venkataraman, S.P. Tripathy. Indian J
Med Res 80, August 1984, 129-140.

(h) Prevalence of non-specific sensitivity. in some parts of India. Raj Narain,
M.S. Krishnamurthy, D.S. Anantharaman. Indian J Mad Res, 63, 8, August 1975, 1098-1109.

(i) Tuberculosis prevalence survey in Tumkur District. Raj Narain J A. Geser J

M.V. Jambunathan, M. Subramanian. Ind. J. Tub., Vol. X, No.3, 87-116.

Indonesia

(a) The risk of tuberculosis infection in the District of Tangerang (Indonesia) derived from
the results of tuberculin testing of schoolchildren aged 7 to 10 years, 1972-1983. ITSC
1983/84 Report.

(b) tuberculin resurveys in two aress in· Indonesia. ITSC 1981/82 Report.

(c) Tuberculosis Research and Control - Control of bacterial and intestinsl diseases.
Assignment Report, 1 December 1981 - 28 February 1982. Dr Yoshikumi Azuma, WHO Short-Term
Consultant. WHO Project INC BYM 001. SEA/TB/167, 30 September 1982, Restricted.

(d) Tuberculosis control in Indonesia 1952-65. Report on WHO projects: sEARO 0003 and
Indonesia 0050. Section I: Text, Section II: Data Tables. Prepared by WHO Regional Office
SEA/TB/92 I,ll, SEA/VHS/95 I,ll, 19 December 1968. Restricted SEA-68/2638.

(e) Annual tuberculosis infection rates between 1972 and 1978 in the district of Tangerang
(Indonesia) based on the results of tuberculin skin testing of schoolchildren aged 7-10
years. !TSC 6th Progress Report •

(f) Skin sensitiVity to human PPD and to avian PPD in schoolchildren in Indonesia, 1972.
H. Kusnadi, A.S. Cunardi, M.A. Bleiker. ITSC Confidential Report in WHO files.

(g) 1986 Report of Dr Tripathy.

(h) ITSC working papers.

Thailand

(a) EpidemiOlogy of tuberculosis in Thailand. Suchart Daramas, MD. Report in the WHO TRI
Unit files.

(b) Situation of tuberculosis in Thailand. Results of first national epidemiological survey
conducted in Bangkok and the Province of Chiengmai during 1960 - 1964. Proceedings of
Eastern Regional Meeting, Bangkok 1964.

(c) Data for the assessment of naturallY acquired tuberculin sensitivity in seven countries
of Asia. WHO Tuberculosis Research Office, Copenhagen, June 1955.



WijO/TB/88.154
page 16

(d) Tuberculosis epidemiology in Thailand. Dr Boonsong Sunakorn, J Med Assoc Thailand. 32,
1969, 157-162.

WHO Eastern Mediterranean Region - Region d~ la Mediterranee Orientale de IIQMS

Afghanistsn

(a) EM/TB/159 EM/AFG/BVM/OOI February 1983. Assignment Report. National Tuberculosis
Survey in Afgoanistan, 3 August - 2 November 1982, by Dr K.S. Aneja, WijO Gonsultant.

(b) SEA/TB/96, 10 September 1969.
Services (WHO Project: Afghanistan
WijO Medical Officer.

Restricted. Assignment Report on Tuberculosis Advisory
0033 (UNDP/TA) January 1965 - July 1968 by Dr G. Khan,

(c) EM/SEM.TB/4.1, 20 August 1975. Regional Seminar on Recent Trends in Tuberculosis
Control, Karachi, 23-30 October 1975. Tuberculosis Control in the Eastern Mediterranean
Region. Review of the Present Situation by Dr J. Kaleta, WHO Regional Adviser on
Tuberculosis.

Baorain

(a) Survey of tuberculous infection in schoolchildren in Bahrain. M. Ilyas Khan, Tubercle,
63 (1982), 287-289.

Kuwait

(a) Kuwait National Tuberculosis Control Program. Dr Mohammed Abdel Aty, Head, Tuberculosis
Control Unit. Toe 18to Middle-East Regional Conference of the IUAT, 5-8 February 1983,
Kuwait.

Libya Arab Jamaoiriyao

(a) Assignment Report. A national tuberculosis preval@nc~ survey in th~ Socialist Peoplets
Libyan Arab Jamahiriyah, February 1976 - December 1977. Dr Syed Ali ijusain, WHO Medical
Officer and Mr Ib Thorup, WHO Statistician. EM/ST/121, EM/TB/152, EM/LIY/BVD/OOl, August
1978.

(b) Regional tuberculosis prevalence survey. Report on Cyrenaica, Libya, 11 July to
22 September 1959. Epidemiological and Statistical Centre, WHO Regional Office for the
Esstern Mediterranean, Alexandria, UAR. EM/TB/58, EM/ST/14, February 1961.

(c) Report on BOG asSessment work in Libya. WHO Tuberculosis Res@arch Office, Copenhagen,
April 1956.

Pakistan

(a) Epidemiological situation of tuberculosis in Pakistan. Results of the National
T\lbet:"culoais P'Ceva.lence Survey 1974-1978. Dr Jan Kaleta, Mr Nisar, A. Chaudhry. TB
Seminar) Lahora, April 1982.

(b) Travel Report by Dr Antonio Pio, CDS/TRI, 21.1.85 T9/370/12PAK.

(c) Report of the tuberculosis survey in Karachi, Rawalpindi & Lahore Division of West
Pakistan. Directorate of Tuberculosis Control (Health Division), Government of Pakistan,
October 1962.

(d) BCG-vaccination programme in Pakistan. E. Roe1sgaard, H. Christensen, E. Iversen.
Bull. WId ijltO Org., 1957, .!Z.' 187-202.
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(e) Assignment Report on a visit to Pakistan Tuberculosis Control Programme. 9 may ~ 6 June
1983.
Dr Jan Kaleta, WHO Consultant. EM/TB/16l, August 1983.

Syrian Arab Republic

(a) The annual risk of tuberculous infection in the Syrian Arab Republic, 1950-1983.
lTSC 1983/84 Report.

(b) Estimates of the risk of infection in scooolcoildren in Syria between 1938 and 1978.
lTse 7to l'rogress Report 1980.

(c) Tuberculosis survey in the Syrian Arab Republic. Epidemiological and Statistical
Centre, WHO Regional Office for tOe Eastern Mediterranean, Alexandria, UAR, Al'ril 1962.

Cd) Mass BeG vaccination in Syria~ 1950) with special reference to statistics on BeG
vaccination and pre- and post-vaccinat1on allergy. Published by The International
Tuberculosis Campaign, car@ of UNICEF, 24 Rue Borghese, Neuilly-sur-Se1ne, France.

(e) Skin sensitivity to ouman l'l'D in schoolchildren in tOe Governates of Aleppo, Homs, and
Raqua in the Syrian Arab Republic, 1983. M.A. Bleiker, O. Misljenovic, O. Post.
1. EI-Rifai, B. El-Kateb, W. Sanksri, K. Naoawi, N. Nasser, F. Kana, B. Hanifi, S. Trabalsi,
R. Assaf. lTSC Report .•

WHO Western l'acific Region - Region du l'acifique Occidental de l'OMS

China

(a) Nationwide random survey for pUlmonary tuberculosis conducted in 1979. The National
Tuberculosis Control and Research Centtr, September 1985. Draft for possible publication~

submitted to TRl Unit, WHO.

(b) Nation-wide survey for the epidemiology of pulmonary tuberculosis. Conducted in 1979.
Zhonghua Jiehe He Huxixi Jibing Zazoi, 1982, l, 67-70 (in Chinese).

Malaysia

(a) An analysis on toe first community tuberculin aurvey in l'eninsular Malaysia (1976-1977).
Dr H.T. Lin and Mr lb Tnorul'. National Tuberculosis l'rogramme of Malaysia.
lCl'/BVD/001-E(Malaysia), 18 February 1979.

l'hilippines

(a) Report on a national tuberculosis prevalence survey in the Republic of the Philippin@s
1981-1983. National lnstitute of Tuberculosis, June 1984.

(b) Second final report from tOe Philil'l'ines BCG mass vaccination I'rogramme.
Dr Anton Geser, BCG Consultant. Manila, 1 August 1955. Rel'ort in toe WHO TRl Unit files.

Republic of Korea

(a) Report on the 5th tuberculosis prevalence survey in Korea, 1985. Ministry of Health and
Social Affairs j Korean National Tuberculosis Association.

(b) Assignment report. Tuberculosis control, Republic of Korea) 5 February to 3 March 1986"·
Dr Toru Mori, WHO Consultant (Wl')CRD/1CP/TUB/00l E, 3 November 1986.

(c) Toe value of periodical tuberculosis prevalence surveys to assess the el'idemiological
trend of toe problem in developing countries. lngela Sjogren. lTSC 1984 l'rogress Report,
Vol. 1.
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Cd) Report on the 4th Tuberculosis Prevalence Survey iTI Korea. 1980. Ministry of Health and
Social Affaits 1 Korean National Tuberculosis Association.

Ce) Prevalence Survey In Korea) B.W. Jin, The Korean National Tuberculosis Association,
Korean Institute of Tuberculosis, 1984. Report in the WHO TRI Unit files.

(f) Summary report on a national tuberculosis prevalence survey in Korea. (June - November
1965). WHO Regional Tuberculosis Advisory Team, WHO Regional Office for the Western
Pacific, Manila, PhL1ippines. WHO/TB/Techn. Information/67. 57.

Samoa

(d) Report on the tuberculosis/leprosy prevalence survey in Samoa, 26 June - 24 October 1975.
WHO Regional Tuberculosis Control Team and WHO Leprologist. ICP/BVD/001-E (Western Samoa)
5 Oecember 1977.

(b) Assignment report. Tuberculosis control J Western Samoa, 18 September to 7 July 1974.
Dr Nak Chin Chung, WHO Consultant Western Samoa. 1201-E (WES/M5D/Ol), 25 October 1974.

(c) Assignment report. Tuberculosis control J Western Samoa, 8 March 1980 to 20 December
1981. Dr Qian Yuan Fu, WHO Medical Officer. SMA/BVM/002-E, 13 April 1982.
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TABLE l, ANNUAL RISK OF TL~ERCUlOUS INFECTION IN DEVELOPING COUNTRIES Nb''" ~BASED ON TUBERCULIN SURVEYS <0
<0

1. 'ilHO Ai r i can Region (.exc-ept Algeria) - Region Africa1ne (Ie 1 'OMS (sans. Algerie-) ~

'"...
Antigen and Survey Infec- Preva- Risk/

BeG Infe-ct iOIl Year 'Tested ted ienee yearYear Ar-ea Represented Survey design l!L Crt teriol1 mopt. Age (m! dpt.) N N l!L ill-
B.otswana

19.fiI-B2 ab Whole -CD-un try Sample survey 83.3 RT23 2TU~ 1982.0 0-14 ( '.5) 251 8.17 1.30
"Mode"""l3

19.56-.5]C Whole C-Ol.Hlt ry Sa lClp1e sur'll rq 0 RTl9-20-21 50 TU, 195J.O 0-14 ( 6.') 1450 412 3,.55 5.1g
Hode:16

Butundi

1982-8-4 a Mil i tary tee t:"ui ts All recruits. 71.0 Rn3 nu. 9morl- 1983.5 18-22 (20.5) 912 195 21.38 l.ll

196. b
~orthern sect i-em of SaDple survey 50.' Rn3 2TV, 9mm+ 1964.6 15-19 (Il.5) 202 J6 37.62 2.6,"Muramvya Pro-..'ince

Cameroon - Cameroun

19.f14 a Yaounde Sample survey 58.4 PPD 11 IOU, 9.... 198".5 7- 9 ( B.5) 860 46 5.35 0.,4
of schools

j 964b UI" ban Ya ound e Sample survey Rn3 nu. 9morl- 19&4.3 5- 9 ( 1.5) 326 31 9.51 1.32
Ethiopia - Ethiopioe

198Ja Ad-d is Ababa Sample of 49.4 RT23 2TU, lOmm+ J 983.9 6-15 ( 8.6 ) 1251 133 10.63 1.30
schools

19nb Southwest area Selected ... 2TU. IOmm+ 1971.5 6-10 ( 8.5) 185 52 28. J I 3.81villages

1953-55" Addis Ababa BeG s cho-o 1 0 1954.1 1-14 01 37 •• 1
ci9.lIlpaign

~

197-6ab Whole country Sample survey 0.1 RT23 2T-U l 191'.4 '-16 ( 9.4 ) 2391 399 1'.65 1.92
Kode""} 'So

1958-59c Bathurst" in 2. strata Sample survey: R723 ITU, 1959.1 5-14 ( 9.4) 10.38 1,89
Mode""17

Urban st ratua at 50 per 1000 116 61 34.66 ".43Rural stratum at 7 per 1000 400 61 15.25 l. J4
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Dodom-a Regi 0111 5ampl e sur-'Ii'ey

Sh1nyanga Regi~l Sample survey
exce pt Shi Dyanga D-i B-t r ~

1.30

1.03
1.19
1. 11
0.94
2.D
1.25
0.,8
0.91
1.16
1.81
l.20
0.97
1.20
1.00
1.25
1.68
0.77
0.97
1.11

2.16

9.82
10.87
10.14
9.05

10.54
12.0.
,.78
9.01

11 .91
18.27
I~. 40
9.5

11.21
9.92

11,6
lli.3
8.3
9.67

10.9

19.59

11.49

307
7.

J37
156
358
14)
III
240
193
1;8
112

J3 8.62 0.91

47
140

3;6

l)8

106

312j
li81

1338
1723
1743
1188
1)24
l665
1611

865
619

1410
38,

1412
)666

985
179.
246l

)0~82

383

J3l9

1817

7-14 (l0.0)
( 9.6)
( 9.7)
(10. I)
(10.7)
(10.2 )
(10.2 )
(l0.3)
(l0.9)
(j 1.0)
( 9.71
(10.2)
(10.8)
(10.4)
( 9.8)
(l0. ,)
( 11.1)
(lO.')
(l0.) }

6-14 (10.2)

7-14 ( 9.7)

6-14 (10.0)

1977 .1

1983.6
1984.8
1~84.8
1986••
1986.9
19B7.7
1985••
1984.li
1986.5
1986.6
198•• 5
198,.8
1986.4
198,.;
1985.4
1985.7
1987.7
1~83.8

1985.0

1979.5

1978.9

RT23 2TV,
Mode... 7

RT23 nu,
10m...

RT2J 2TU.
Mode"'l]

67
46.1

50.9

;0.1

63.)

79.0 RT23 2TU,
Mode=17

;2••
37.6
45.0
57
.9
49.1
52.4
31.3
64
61
41.8

Sample survey
of .schools:
in progress,
90% completed

Sa mpl e sur ve y
of SChools

Tanga Town. and
nearby rural srea

ArtiSha Reg! on
Coast (Pwani) Region
Dar-es-Salam Region
I r-I nga Reg 1on
Dodoma Reg i on
KigolD& Region
K11imanjaTo &egion
Lindi Regiofl
Hbe ya Regi on
Ho-rogoro Region
Htwara Region
M'Wam: a Regi on
Rukwa Re g i-on
Ruvuaaa Reg! on
Shlnysllga Region
Sing id a Regi on
Isbor a Reg! on
Tangs Region
(18 Area weighted average)

19838cehij
1984
1~84

1986
1~86

1987
1985
198.
1986
1986
198.
1985
1986
1984
198;
198;
1987
1983
1983-87
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II. '1<.'110 Region of the Americas - Region des Ameriques de 1 'OMS N'"'" ~

'"'"Antigen and Survey Infec- Preva- Risk/ ,....BeG Infection Year 'tested t.d lenee ye-ar '"Year Area Rep~e8ented Stlrvey design QL Criterion !tid"' • Ag. (midpt. ) N N QL ill.-
...

Argentina - Argentine

1974-1a ab ,",'hole country Sample survey RT2:3 2TU, l.c.nm+ 1976.5 &- 7 ( 6.5) 26902 g70 3.61 0.56

1983c Areas around Sample survey 81.6 ·~ .. tOmm+ 19l13.5 5- 5 ( 7.0) 325 1.8 0.261979-60<:: Santa Fe City 63.7 ·... lOmm+ 1980.0 0- 7 ( 1.0 ) 443 2.0 0.291901-68c 31.6 ·... lOmm+ 1968.0 5- 8 ( 1.0 ) 1221 8.8 1.31

1'97 9-800::: Santa Fe City All sChools 57.7 ·.. , IOmm+ 1g80.0 6- 7 ( 7.0) 1115 1.& 0.131974-7:5 c H.g ••• I IOm5:l+ 1975.0 6- 7 ( 7.0) 3590 1. & 0.2119b]-6tlc ·... 10m... 19&8.0 6- 1 ( 7.0) 3190 3.9 0.57

1%0-&1 d Resist-encia p ["(I v inc:::e Sample survey Rar. RT25 ITU. lOmm+ 1901.0 5- 9 1.5) 115g 49 3.89 0.53

BU:i:i! - Bresil

19S3a Rio Grande Do Sol Sample survey of 0 RI21 2TU. [ (Hq~+ 1983.5 7- 8 ( 7.3 ) 11880 333 2.60 0.3gProvince. .sc.hool enter-eTa.

By Provincial :tone:
Metropolitan 1983.5 &- 7 ( 1.0) 3507 3.88 0.56Southern rural 4161 3.11 0.46No rthe rn ru ral 3670 1.11 0.19

1980b Capitals -o-f States and All school 1980.5 ... ( 7.7)
Territories by R-egion: enterers

North
1.9,Northeast
1.5&Southeast
I.USso Paulo State 0.9;South
0.78East Central
0.78

1970-nb Capitals of States and All scbool RT23 2TU, lOmm+ 1972.0 '" ( 1.7)
Territories by Region: ente rers

North
16.9 2.38iNortheast
14.2 1.97Southeast
6.3 1. 1Sao Paulo State

1.1South
0.7 0.90East Central
7.9 1.1



lII~ WHO South-East Asia Region - Regf on de !'Asie du Sud-Est de 1 'OMS

Antigen an(l Surve.y Infec- Preva- Riskl
BeG Inf.ect fon Year Tested ted lence ye.ar

Year Area Repf"-E!s€l':It:-e.d Survey design llL Cd terion Midpt. Age (midpt.) _ N__ _N_ llL ..G.L-
India - lnde

197"ge Dodballapur in S.ample SUTvey 1<\ .1 RT21 liU~ 12m'lll+ 1~79. 5 0- • ( 2.5) 5203 12a 2.46 0.99
1974-75de Rangalore District: repeated in same 36 R723 1TU, lOmm+ 1974.8 3805 98 2.58 1.04

villages

1977-78b 3 Subdistricts in Repeated RTB 1TU t lOmm+ 1977.9 0-4(2.5) 1492 36 2•• 1 0.97
1961-6:38 Bangalore Oist~ict: .aaRple surveys 1,5 1962.2 7981 166 2.08 0.8,

1972-73f T'umkur Di.Btr:E ct in SalDpl e sun e:y Ri23 lTU J I Omm+ 1973.0 0- 4 ( 2.5) 4277 il5 2.69 1.08
i %0-61 of i South India ~epeated in 1960.9 3788 i55 4.09 1.66

:same 62 vi 11 ages

i9781: Ka shmir Va lley SalDple survey 0.2 PPD-S 3TU, 12l1111l+ 1978.7 D- 4 ( 2.5) 2448 56 2.29 0.92

1972h Villages in: Selected for <5 PPD-S .5TU~ 12mm+ 1972 .8 1- 4 ( 3.0)
Kashmir altitude contrast 679 4.0 i.4
Kulu Valley 503 5.2 1.8
tohaghat 381 3.1 1.0
Pithongarh 290 4.1 1.4
Ag<a no 5.2 1.8
Haryana 612 •• 4 1.5
Rajasthan 76 1.3 0.4

1968-7Ih Northern Cbingelput Selected for <5 PPU-S 57U, 12mm+ 1969.9 1- 4 ( 3.0) 27520 5.1 1.7
BeG trial

Indonesia - IndoneBie

1963aefgh Tangerang RegeDcy Sa.pIe survey 18.5 RT23 2TlJ. IOmm+ 1983.6 7-10 ( 8.8) 1549 286 18••6 2.29
1976 in West Java repeated in 22.1 1978•• 7-10 ( 8.8) 1649 440 26.68 3.ii7
1972 :B at!le s-c: hool s 1.9 1972.2 7-10 ( 9.3) 1371 497 36.25 4.73

1986bh Sambas in West Selected as 0 RT23 2ID, IOmm+ 1986.8 7-10 ( 8.8) 38H 576 15.00 1.83
1981 Kalimantan BCG-free area 1981.8 7-10 ( 8.0) 2181 3lU 1\.21 1.77
1976 1976.9 7-10 ( 8.0) 1655 391 23.63 3.09-

1986bh "0 iiiPadang Parlaman in Selected ss 0 RT23 2TU, lOmIll+ 1986.9 7-lU 8.7) 1986 472 23.77 3.07 ~

1981 West Sumatra BCG-free 1981.7 7-10 8.9 ) 2501 363 10.51 1.75 000area " ......1976 1976.5 7-10 6.6 ) 1124 193 17. 17 2.17
..,

"'''''" ......
198.gh Halang in East Java Selected 0 RT23- 21'U I 10m". 198•• 5 7-lU 8.3 )

0>•• 1.06 7S 5.33 0.60 0>
1979cg h BeG-free area 1979.5 7-10 8.9 ) 1122 86 7.60 0.89 '""'en
19850go Ogan Kamering l1ir- ill "Selected .a 0 RT2] 21'0, lOmID+ 1985.8 7-lU ( 6.9) 48\0 1309 27.05 3.46
1960 So uth :SU1ILS t 1'.a BeG-free area 1980.2 7-10 ( 8.5 ) .839 1356 26.06 3.80
1975 1975.6 7-10 ( 8.9) 2.25 701 28.91 ].76
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w'"o~III. WEO South-East Asia Region - Region d-e 1 'Asie du Sud-Est d-e I'OMS (continued) '"'"Ant!gefl and .survey Infec- Preva- Risk!

,...
'"BeG Infect ion Year "Tested ted l-e-nce yeat' .p-

Year- Area Represented Su rve y des ign ~ Criterion Mldpt. Age (midpt.) N N QL ill-
1985cg b COlora in South Selected a, 0 RT23 2TU. lOmm+ 1~85.5 7-10 ( 8.~) 4001 1198 29.9. 3.92
1~80 Sula.....-esi BeG-free area 1980.5 7-10 ( 8.n 3573 Ion 30. I I , .03
1975 1~75.8 7-10 ( 8.2) 1.29 <\29 30.02 •• 26

1983c gh Srabat Li!l.ngkat Selected as 0 U23 2TU, lOmm+ 1983.2 7-to 8.5 ) 1894 196 10.35 1.28
1918 in North Sumatra BeG-free area 1918.4 1-10 8.9) JI25 165 14.67 1.71

1982c gh Hulu Sengai T-engah Sele-c ted as 0 RT23 2"llJ. I Ilmm+ 1982.8 l-to 9.0 ) 1517 424 26.89 3.42
1911 i~ South Kalim~ntan BeG-free ar-ea 1917.3 7-to 6.7) 1I~9 352 29.16 1.92

1984gh Patt in Sele-cted .0 0 RT23 2TU, lOmm+ 1984.5 7-10 ( 8.5) 2916 403 13.72 1.12
1979 Central Java BeG-free area 1979.5 7-10 ( 6.9) 2191 381 11.3. 2.12
1974 197•• 5 7-10 ( a.l) IQ70 143 D.36 1.76

1983g LangsB: in Selected 0' 0 RTlJ 2'IU) lOmm+ 1981.5 7-to ( 9 24.4 3.06
D. I. Aceh BCG-fr-ee area

1964-oSd " Rural .area in -Sa mp1e survey R723 2TU, JOmm+ 1905.0 5- 9 ( 1.5) 1633 1~1 11.70 J.M
Eal!lt Java

Thailand - Thailande

19n-7~' Whole country Sample survey 19.1 1978.5 0-14 ( 1.5) 15.2 2.ll

1900-Mbd Bangkok and Sample survey 1962.5 10-14 (12.5) 29 2.7
Chienglrlai Province

19.54c 6 lac-ali ties In Selected 0 ... 5TU, lOmm+ 19;••9 8-12 (l0. 5) 1518 311 23.;1 2.;2
ChiengDS i and unvaccinated
Kanchanabur! Provinces areas



IV~ WHO Eastern Mediterranean Region (.and Algeria) - Region de loa Mediterranee Orientale de IrOMS (et Algerie)

Antigen: and Survey Infec- Preva- Riskl
BCG Infection Year "Te.sted ted lence yearYear Area Represented Survey design 1!L Criterion ~ .Age {ml<lpt. } _N__ _N_ 1!L .ill-

Algeria - Alger-ie

Whole country in 0 S-chool survey RT23 2TU 1 lOmm+ 8 ( 8.5)
e-cono.ic zones- every 5 yea r-s

1985° Zone 2 Tiz i Ouzou Second survey 67.2 1985. S 2378 55 2.31 0.27and 'rlemce n (colllJlenc1ng)

19SO d Zone S & 6 First .survey 59.1 1984.5 2125 64 3.01 0.361983,b Zone -4 incL llatna (nearly complete) 68.6 1983.9 il44 51 4.46 0.54l-gS2.ab Zone .3 Ind. Guelma 66.3 1982.9 to67 45 4.22 0.511981ab Zone 1 incl. Mae-cara 63.3 1981.9 1334 71 5.32 0.0419800b Zone 2 Ti.z i OUZOll .4.6 1980.9 1844 71 3.85 0.46and Tlem.cen
1980-84 (5 Area weighted aver-age) 1982.8 7514 302 4.02 0.48
1981 ab BUda Sur,..ey repeated 71.6 IP-48 lOTU ~ -6-mm+ 1981.5 8 ( 8.S) 1117. 6.18 0.751976ab Blida in same schools 1976.5 0-10 ( 8.5) 262 8•• 1.03
1949-52" Whole country Mass BeG U.8 sro~ 6mm+ 19S 1.1 8 ( 8.5) 1105.7 31.2 4.30

Campaign IN8 lOTU~ 61ll11+
Moro Patch,

Sele cted areas .3+ papules
Bl!da

36.5 50.20tiz.i OUz.ou
25.5 3.40I'lelllCen
2•• 3 3.22Mascara
29.7 4.06Batna
35•• 5.01Guelma
29.8 4.08

Afghan! 8ts n

1982ac Who-Ie c.ountry Sample .survey RT23 lTV, 8..,+ 1982.5 5-9(7.5) 881 208 23.61 3.53
1~03b" Kab:"..LI Selected RT23 lTV, 8m... 1963.5 7-12 {lO .O} 19006 .321 22.74 1.55Jalalabad se-boob 7-12 OO.O} 3492 1083 31.01 3.64Mazar--e-Sharif 7-12 (lO.O) 3170 1019 32.15 3.80 "" iii~Kandahar- 7-12 00.0) 4079 1586 38.88 4.80 00 0

'" ---Pulikumry 13-15 (l4.5) 1191 384 32.24 2.65 cI(5 Ares weighted average) 7-15 00.2) 30938 8394 27.13 3.06 w '"~ ---0:>
0:>Bahrain - "Bahr-e1n
,...
en1981" Whole country All schools 0 RI23 lTV, 6m... 1981 •• 6- 7 ( 7.0) 0151 86 1••0 0.20 .e-

1909' Whole country Sample survey RT23 lTV, 6mm+ 1969.5 6- 7 ( 7.0) 897 55 6.13 0.90
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IV. WHO Ea5te~n Hedi{e~raneaG Region {and Alg-er! a) - Regioo de la Medfterranee Orientale de- 1 lOriS (et Algerie) (continued) "''''N~

'"
Infec- Preva- Riskl '"Ant fgen and Survey

BCG Infection Year "Tested ted Ie-nee year .....
CO'

Year AT~a Represented SUl"vel' des.ign ill- eri terion Hidpt. Age (midpt. ) N _N_ ill.- ill- ~

Kuwait - Kow-eit

19-81 a Whole country School campaign 0 RIB ••• 1981.S 4- 6 5.2) 22710 261 1. 15 0.22

1~80 1980.5 4- 6 5. 1) 100H 101 0.61 0.12

1979 1979.5 4- 6 5.3) 22674 283 1.25 0.24

1978 1g18.5 4- 6 5.2) 20843 336 1.62 0.31

1971 1977.5 4- 6 5.3) 174.. 266 1.52 0.29

1976 1916.5 4- 6 5.11 9018 201 2.23 0.'-

H75 1915.5 4- 5 4.5} 7665 100 1,)0 0.29

1974 1974.5 4- 5 4.2} 6122 5S 0.82 0.20

1973 1973.5 4- 5 4.3) 6363 60 1.26 0.29

1912 1972.5 4- 5 ( '.7) 22S8 38 1.68 0.36

1912-81 (10 Ye~r .eighted averag-e ) 1918.4 4- 6 ( 5.n 1)1846 1723 1.31 0.26

1962-63B Whole c.ount ry Sample survey 1963.0 5- 9 ( 7.5) 10.14 1.50

Libya Arab JamahiTiyah - Jamihirlyah Anbe Li b-yenne

1910-77' Whol e 'Co unt ry Sample survey 63.5 RT23 2iU, 1971.0 5- 9 ( 7.5) 1827 35 1.92 0.26

East Lib)'81 Hode"16 t 17 951 1.9 0.26

1959ab East Pr-o.... ince Samp! e su rvey RT23 lTU. 1959.7 5- 9 ( 7.;) 361 60 16.62 2.)9

Cyrenaica Mode"'18,19

195-4ac Sen Walid Selected area 0 RTl9-20-21 ;TU, 1954.5 5- 9 ( 7.;) 188 24.5 3.68
Mo(le=-18 ,19'

Pakistan

1971i-1Sabd "Whole countr-y SSlIlpl-e. -survey 7.8 RT23 lTU ~ IOmm+ 1916.; 5- 9 ( 1.5) 2289 298 13.02 1.64
e~cept Baluchistan

19'61-fi.2a-d Karachi~ Rawalpindi l S8lDpl-e BII ney 42~7'" RT2J nu, IOmm+ 1962.0 ;- 9 ( 1.5) 169 176 2).15 3.45

and Lahore

1949-j4be Provincial e:api tals. Mass BeG 0 RT22 5TU. 51011l+ 1954.1 7-14 Ol.O} 47.5 5.69
Otn€r urban areas campaign 44.5 5.21
Rural areas 41.0 4.68
(3 A.re a lIlerl ian ) 44.5 5.21



IV. WHO Ea~tern MEditerranean Region - Region de 1a Mediterranee Orientale -de lrOMS (cont inued)

Antigen .and Survey Infec.- Prev-a- Risk!
8CG Infect ion Year rested ted lenee- year

'iear Are a Rep r ese llt ed Sll rvey des ign i!.L Criterion Midpt. Age (midpt.) N N i!.L ill-
Syrian .Anb Republic - Republi9 ue An DE!: Syt' i enne

198.38 Aleppo Sll rve y repea ted 14.1 RT23 2'rU~ lOmm+ 1983.8 " ( 6.5 ) 1586 31 1.95 0.30
in some 1978
survey 8 cbool s

1978ab Aleppo Sample .survey 8.5 RT23 2TU. lOmm+ 1918.8 " ( 6.5 ) 1845 31 1.68 0.26
of schools

19S0ad Aleppo Bee scbool 0 Horo patch~ 1950.3 6 ( 6.5 ) n.3 2.S2
.ca.paign J+ papules

19-.B-Je Home Sample survey 17.2 RT23 2'rU t lOmm+ 1983.6 6 ( 6.S) 1182 II 0.93 0.1.
of schools

1950<1 Hom. Kass BeG 0 Horo patch. 19S0.6 6 ( 6.S) 10.4 1.68
e.alP-paign 3+ papules

1960" Districts of Roms .and Sample survey 9" RI23 liU. IOmm+ 1960.6 S- 9 ( 7.S) 387 21 5••3 0.74
Dama-ac.us, excluding
Ci t 'j of Dama.scus




