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SUMMARY

The determinaticn of the prevalenze af tuberculesis infecticn within

age groups and the relation of infection to factors under study, i,e.,

revious BCG vaccination, raw milk consumptien, and intimate exposure to

P , , . e

cattle were evaluated in a cross—-secticnal community-based tuberculin skin
test survey, and case-control analysis of the relation of infection te the

factors under study in Mendeyo Awraja. Bale region (south-east Ethicpia),

in children 6 months to 15 years of age. & survey consisting of an
interview, examination of BCG scar on the right shoulder, and tuberculin

skin testing and reading was conducted on 1892 children, identified by
systematic household survey from ten randomly selected peasant villages 1in

Mendeyo Awraja.

Out of the total 1882 children surveyed 1002 (53%) were males and
800 (47%) were females. 1028 (E4.3%) had a BCG scar and 864 (45.7%) had

no BCG scar; the prevalence of tuberculosis infection in these groups was

G

11.8% and 15.3% respectively. The overall prevalence of tuberculeosis
infection was 13.4%. The mean age cf the surveyed children was 6 years.
Prevalence of infection was low in infants and children under 5 years of
age and increases with age, being high in 12 to 15 years c¢ld. There was a

significant association betwaen infecticon and previcus non—-BCG

vaccination, and intimate exposure to cattle, as determined by chi square
statistics (p < .05}. There was no significant assecciaticn between

infection and raw cow’s milk consumption (p » .05).



The average annua. risk of infection as calculated from the results of the
study in non-vaccinated children was 2.73%, Incidence of smear-positive
pulmonary tuberculosis cases was calculated to be about 397 cases per
290,000 population (the settled awraja's population). The study has
enabled us to determine the annual risk of infection and incidence of

smear-positive pulmonary tuberculosis cases irn the community (awraja).
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INTROODUCTION

Tuberculosis is a disease that has long been an associate of man.
However, it is only recently, during the last century that major
breakthroughs have been made 1in its contrel. The causative agent, M.
tuberculosis, was discovered 1n 1882 by Robert Koch. Bacillus-Calmette-
Guerin (BCG) vaccination was only introduced sixty hine years ago, and
effective chemotherapy has been introduced for a little over 25 years.
World wide rates, particularly in the developed countries, decreased long
befere the advent of effective antibiotics, 1ndigating the major role of
socioeconomic factors in the occurrence of the disease. Yet tuberculosis

today remains a major health problem in all dsveinping cocuntries.

According tc the World Health Organization, in 1967 there were over
3.8 million cases, which corresponds to more than 100 cases of pulmonary
tuberculosis per 100,000 population globally . éy 1977, ten years Jater,
there were estimated to be about 4 to 5 million cases of smear positive
and about 4 million cases of smear negativeg. By 1882 there were between
16 - 20 millien cases of active tuberculosis worldwide with an annual

v

incidence rate of about 10 millicn and 3 millicn deaths yearly

The incidence of infecticn depends con the prevalence of the sources
of infecticon, with on average ten people intected during one year by cne
unknown smear-positive case of pulmonary tuberculosis, With as few as

che-third of smear-positive cases being currently dragnessd in developing

countries, the actual number of cases in these countries 1s much greater
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than reported and is increasing quickly. fhe *heidence of risk of
infecticn is the best indicator to evaluzte the tuberculosis problem and
its trend. 1In areas with low access to health services, poor diagnosis
and inadequate reperting, risk of infection continues tc be the best

parameter,

For countries in which nctification is unreliable, determination of
the annual risk of infection is often used to indicate the extent of the
health problem. This index, which is derived from tuberculosis surveys of
representative populaticn samples who haven’t been vaccinated, indicates
the propertion of the population which has besn infected or reinfected
with the tubercle bacilli in the course of one year . 4Frem the
calculated a2nnual risk of infection, the incidence of smear-peositive
pulmonary tuberculcus cases in a given year can be calculated. Tuberculin
skin test surveys therefors are used as a basis for determining the

magnitude of the problem and trends over time.

In Ethiopia, despite under diagnosis, tuberculosis is among the top
ten diseases, which are reported from outpatient visits in 1984, and the
second leading cause of hospitalizaticn during the same year . A%a]ysis
of more than 6200 hospital deaths revealed that tuberculosis was the most

commen cause of death in 1984 6

For the 330,000 people in Mendeyo awraja, Bale regicn, the disease
remains a majer public health problem. According to 1987 data from the
one hcspital and twe health centers, tuberculosis stood among the leading
causes of morbidity in the district . %he Regicnal Integrated Basic

Services survey carried cut in Bale region by UNICEF in 1986 revealed that



tuberculosic was the fourth most common cause cf illness in tha region “.

To determine the magnitude of tuberculosis in children in the
awraja, a tuberculin skin test survey was conducted on a representative
sample of children aged 6 months to 15 years of age. Prevalence was
determined, using PPD positivity as an indication of TB infection.
Children between 6 months to 15 years, both those who had BCG vaccination
and those who had nct been vaccinated were included. In addition, an
attempt was made tc estimate the relaticn between infection, previous BCG
vaccination, consumpticn of raw milk, and intimate exposure to cattle as

defined by living in a2 rcom with them.



OBJECTIVES

The objectives of this study are: cne, to determine the prevalence of

tuberculosis infection by year of age group, and see the change or

increase within age groups 1in children 6 months to 15 years of age.
Analysis of factors under study are: previous BCG vaccination, consumption
of raw cow’s milk, and intimate exposure or living in a room with. cattle,

which may be related to infection rates.



LITERATURE REVIEW

Tuberculosis has been Known as a disease since 1000 B.C. Despite
being a sericus disease with a Known natural histary, and available
effective therapy, the disease still remains a major health problem, cne
of the leading causes of morbidity and mertality +in the developing
countries . :

The concept of a comprehensive tuberculosis contral program on a
country-wide scale was introduced by the WHD Expert Commities on
Tuberculosis in 1964. Much effort and resources have since been invested
in the implementaticn of the reccmmended control program pelicies . Vet
progress in develeoping world countries remains slow in beth controiling

current disease and decreasing the number of new cases.

Bulla has attempted to estimate the werldwide incidence cof
tuberculcsis based on the available morbidity and mertality recording and
reporting systems in the world. According to his estimates and
extrapolations, the world wide 1incidence of tuberculeosis was over 3.8
million cases in 1967 and more than 3.5 million 1in 1971, with about
600,000 deaths. The majority of the morbidity and the mortality was in

the developing countries . '

Six years later, in 1977, the incidence of smear-positive pulmonary
tuberculosis was caiculated te be 24 per 100,00u in Europe, 7 per 100,000
in the U.S.A and Canada, 165 per 100,000 1in Africa, 80 per 100,000 in
Latin America, and 110 per 100,000 pecpulation in Asia excluding China.

Four to five million cases of smear-pesitive pulmonary tuberculosis, and



almost an equal number of smear-negative cases, with 2 and 3 million

-

; . -1
deaths have becn estimated 1n 1977,

Four years later in 1981, the glebal yearly incidence of tuberculosis
cases was estimated to be 4 to 5 million and the prevaletce to be about 10

million.

Such figures do not truly reflect the actual situation of the problem
as reporting and recording is not complete in the developing countries.
Yet the data reveals how grave the tuberculosis problem is in developing
countries, The complex interaction of malnutrition, poor sanitation, bad
housing and underdevelopment that prevails in developing countries is
likely to allow the problem to continus at least for the foreseeable

future.

In the developing countries, where the notification of tuberculosis
cases and data on morbidity and mortality are unreliablie, the annual risk
of infection rate is often used to indicate the prevalence of tuberculosis
infection in a community and can be established relatively accurately from

prevalence surveys using tuberculin skin tests.

In a survey carried out in South India from 1969 Lo 1971 in all age
groups, 49.9% were found to be positive reactors Lo tuberculin. 1In 1971,
a survey conducted in all age groups in east central Nigeria, showed the
prevalence of tuberculosis infection toc be 27.4%. Age specific rates in

both countries were approximately equal, 0

Tuberculin skin test surveys carried out in various parts of Africa
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Sierra lLeone and as low as 6.3% in rural! Zanzi
10.8% urban in Gambia, 15.4% rural and 14.9% urban in Ghana, 8.7% rural

and 8.1% urban in Kenya, B8.0% rural and 9.2% urban in Liberia, 12.0% 1in

-]

rural Sierra Leone, and 10.0% in urban Zanzibar .

While i1t was suggested that the prevalence of tuberculosis infection
is constantly higher 1in urban areas than in rural areas in developed
countries, the difference between urban and rural areas with regard to the
prevalence of infection is variable, with mecst African countries showing

little difference .

In many developing countries the annual risk of infection is
estimated to be in the range of 2 to § % . For every 1% risk of
infection, there are abocut 50 smear-positive pulmonary tuberculecsis cases

per 100,000 populaticn.

While success 1in control proarams can be followed by serial
determination of risk in infecticns over time, it has been done relatively
rarely 1in developing countries. In African countries where temporal
trends have been fcollowed, such as Lesotho, Uganda and Moreocco, the annhual
risk of infection remained high at 3% in Lesotho, and 2.3% in Uganda even
after 8 to 12 years. Moroccc was cone exception, reporting a decrease in a
rural area from 3.1% in 1950 to 2.3% in 1971 and a decrease from 4.8% in
1950 tc 1.8% in 1971 in Kenitra city was observed LS

In Ethicopia several tuberculin skin test surveys have been done to

determine the magnitude of tuberculesis infaction in various communities,
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since 19285 The annual risk of infecticn n Ethicpia excluding Addis

m-positive cases
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Ababa was estimatad at 8% in 1988 or 150 tc 180 n
of pulmonary tuberculosis per 180,000 peopulation per year. Such a rate is
eqguivalent to at least 70,000 new pulmenary tuberculosis cases for 1388 in

a total population of 48 million . K

o

A 1938 survey in Shoa region carried out in the to 12 year age

group of children showed the prevalence of tuberculosis infecticn to be
9

28.2% . ' survey conducted by D’Archangelc from 1940 toc 1943 on 700

children of &11 ages, in nine regions of Ethicpia in rural and urban

communities repecrted tuberculosis infection to be as high as 71.8% in

rural Dire Dawa and as low as 26.8% in rural Sidamo .

The anly Tuberculosis Contrel Cempaign was laupched in Ethicpia from
1953 to 19255, when a total of 600,000 children were vaccinated with BCG
all over the country. AL the same time, Mantoux testing was carried out
among more than half a millicn people between the ages cf 0 to 20 years,
in the eleven regicons of the country. All regions except Bale, Gamo Gofa,
and I1lubabor were covered. GCverall the positive reactors were about 50%,

1 12,14

with g rate of 32.4% in the 7 — 14 year olds :

Ten vears later, 1in 19863 - 64, a survey in 5 to 9 year olds in urban

Addis Ababa showed a prevalence rate ¢f 32%, while rural children ih the

1R
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same study had a rate of 22% ',

A study carried out by Fuller in 1979 in south western Ethiopia, in

of age showed the prevalence cof tuberculosis
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infection to be 28% .
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On the basis of the above studies *n Ethiopia, determination of the
annual risk of infecticn has been attempted. The caiculated risk of
infection was estimated to be 3.3% for Shoa region in 1938, 3% for the
eleven regicns surveyed in 1953-55, 4.5% for Addis Ababa in 1963-64, and
3.5% for Wellega region in 1979. Compared to other countries on the

continent, Ethicpia has cne of the highest rates of tuberculosis in Africa

15
§4

While inhalation is by far the commonest mode of transmission, 1in

tion of cow’s milk, and bovine

o

areas where thers is no pasteuriz
tuberculosis 1is common, the disease may also be transmitted by ingestion
of raw cow's milk. Bevine tuberculesis iz an important factor in the
epidemiology of tuberculesis. The magnitude of tuberculesis infection in

cattle in Ethicpia is net well known. However, the existence of bovine

(4
&

tuberculosis in man is a significant problem 1n the country

In some parts of the world, the risk of tuberculosis in man has been
noted to increase with an increase in tuberculous cattle. In other
areas, where there is 1ittle cattle tuberculesis, there may still be a
high tubsrculesis mortality in man, and vise versa. One explanation of
these findings is that long term protection against adult infection with

human tubercie baciili may be zenterred by bovine infection in

1
1

—

childheed

The use of BCS vaccination in preventing tuberculecsis was introduced

(45

in 1920. BCG has been found effactive 1in preventing severe cases cof

tuberculesis in children, particularly tuberculous meningitis, septicamia.
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and miliary 7B, but it is not generally considered to offer much
protection against other ferms of TB, althcough this appears 1o vary from
country tc country 5 ;51n an assessment of the efficacy of BCG
vaccination, several studies have been undertaken throughout the werld of
which the Indian Chingleput district and the Lome (Togo) studies are two

examples.

In the South Indian study, those who received BCG had no different

incidence cof TB disease than those who did not receive BCG, when all forms

(=)

. 0 _
of tuberculous disease were considerec together . “When this study was
reviewed by the S.E. Asian Region Recesarch Study Group Meeting on TB in
1981, it was felt that there might be severa! reascns why the study faiied

to show any benefit from BCG. These reascns were:

1) there was a high prevalence of envircnmental mycobacteria in the study
area.

2) even though there was a high risk cof annual infectiocn, about 2%,
there were very few cases of tuberculosis arising from such
infectiens.

3) the Scuth Indian strain of tubercule baciili isolated from the
patients might indeed be less pathcgenic 1n man. Infection by this

strain might give rise to tuberculin ccnversion but no primary disease.
b |

However, the preliminary results of tne survey on BCG efficacy in O
to & years old children born in Lome Hospital,Tcgo, 1984 have shown that
the protection afforded against all forms of tuberculosis, during the

first 8 months was as high as 71.8% ﬂ.
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MATERIALS AND METHODS

Tne study desigh was a cross-sectional survey of tuberculin skin
testing in c¢hildren 6 months to 15 ysars of age, with a cass-centrol
analysis of Mantoux pesitives and negatives with regard tc previous BCG
vaccination, consumption of raw cow’s m11k and intimate exposure to cattle
as defined by living togeher in a room with cattle. The survey took place
from Octcber toc the end of December 1989. The study design ang selection
hierarchy could be summarized as follows :-

330,000 {tota]l awraja ponulation)

40,000 290,000

{(nomads excluded)} (settled population)

172 peacsant villages

random sampling

10 villages

I
1

1 : B systematic household survey

of children between 6 months to 13 years

Cases were children who were considered positive te the tuberculin

skin test reaction. Positivity was determined based con the presence or



absence of a BCG scer. In the presence 2f BCG scar, peositivity was
defined as ah area of induration measuring 15 mm. or more 1n its widest
diameter after the intradermal injection ¢f 2 Units or 0.1 ml Purified
Protein Derivative (PPD). Readings were dohe 48 ta 72 hours post
injection. 1In the absence of a BCG scar, positivity was defined as areas
of induration measuring 10 mm or more in their widest diameter. The 15 mm
cut point was set for BCG scar positives in order to exclude skin

sensitization due to previcus BCG vaccination.

Contrcls were children selected from the same villages and same age

group, but who were Mantoux negatives.

The determination of the sampie size required was dene for each age

group, i.e., 6 months toc 3 years, 4 to 7 years, 8 to 11 years, ang 12 to

%]

15 'years, Based on previous Ethiopian studies, tne infection rate was

% was set tc be a maximum

|+
o

estimated tc be between 15 - 30%. A
discrepancy between sample and ponulation percentage in infecticn rate.
Alpha was set at 0,05 so that w2 cculd be 95% certain that the true

populaticn value was within these limits.

Using the formula o R 4 }(190)2 {7 ) (4=.7)

where ' = sstimated true population propertion

absciute confidence limits

1]



Solving for n yields.

n = 1196/5)% wbicn = 015 p = 196

—

(==s
i

o

For the analysis of factors in the study, the sample size required
was determined for the cases and controls. i.e. PPD positives and

negatives, This was based on the following assumptions:

Py = probability of exposure to cattle given that PPD positve was assumed

to be 0.8

P2 = probahility of exposure to cattle given that PPD negative was

assunmed to be 0.6,

Then a value of a = .05 and B = 0.2 was setted, From the table of
estimation of sample size, 91 PPD positives and 21 PPD negatives or 91

cases and controls are needed.

If we assume that PPD positives are 15% of the study population then

we need 610 children to be surveyed to get 91 positives.

THE SAMPLING TECHNIQUE

(a) First Stage ; The list of kebzles and pezszant villages in the

awraja was taken to form the sampling frame. C©Of the total of 172

villages, 10 were sclected by a random sampling method.



(b) Second Stage : Uszing an esiimation of abouc 200 housenolds in
each of the ten selected villages, a sampling irterval was seiected to
allow zbout forty household to be wvisited 1n cach village. bEvery 5th
house was then visited .Thus, a totzl cf approvimately 45J children were
obtained for each age group. All children within the age group 6 months to
15 years of age,who did not have chronic illnesses, and were
permanently living in the selected house were included in the appropriate

sample for their =zge group.

DATA COLLECTION

The pilot phase: - The pilot phase toox place during October 1988,
10 interviewers and 2 field supervisors were selected from health
assistants ia the district heaith unite and were trained for 5 days in the
technique of intradermal injection of PPD and of reading the tuberculin
skin test, and in administering the questiomnaire, Detailed instruction

was given to the interviewers

A pilot study was then conducted on 100 children attending the Robe
Health Center polyclinic. Results were read and recorded by two different
interviewers for each child between 48 to 74 hours after the
injection,incrder to educate interviewers on the technique of injecting

and reading the test.

The mair survey: - Prior to arrival of the field survey team, a
letter was szent t3 the chairperson of each selected village to inform them

of the purrose of the study @l to seek the cooperation of the leaders of



he village. The Tield suryey was conducted in the 10 randomly selected
villages by two teams of five interviewers, each team having one figld

supervisor. At the time of the initial visit, guesticns were asked about

-

exposure to a coughing perscn for st Jeast a2 month in the past
year,consumption cf raw milk =tc. (see Annex 1),

examination of the right shoulder was done for the presence of BCG scar
and tuberculin testing was administered on the antevolar aspect of the
right forearm. Reaaing and recording of the size of the skin reaction to
PPD was carried gut con return visit fto the village 48 hcours later. MNames
of subjects who wers absent from their home but who were attending school,
were recorded and were then traced in their respective schools that day.
Children who cou'd not be traced after 72 hours or 3 davs were excluded

from the analysis.

The survey within the village was conducted with assistance of ohe
village member, usualiy the village’s community hezlth agent. The parents
ang older children were briefed =about the study and were asked tc be
available during a revisit of the field survey team two gaye aftsr the
skin test. For respondents under the age of 7 years the questionnaire was

answered by the mother or father.



16

RESULTS

A teta! of 2080 children were tested for tubercu!in skin
sensitivity. 1892 (92.3%) of the tctal cnildren surveyed had their
results read. The others were unable to be traced.

Overall 13.4% of the children were positive onh PPD testing when the
15mm cut—off point iz used for BCG-positive children.®When the 10mm cut-off
is used for all children,the prevalence of PPD positivity is 21.2%.

The characterstics of the 1892 children are summarized in table 1.

The mean reaction size of all the children tested was 13 mm in
diameter. The frequency distributions of diameter induraticn of BCG-
positived BCG-negative schildren are presented in figure 182 respectively.

In the bivariate analysis of factors under study, the following
factors were found to be significantly different between cases and
controls or PPD positive and negative childran:

-age of the chldren.

-BLG scar positivity, and

=living with cattle.
These tvelatichship were true whether & 10mm 1imit was chosen for all
children,or whether the BCG-positive children were given a Yimit of 15mm.

The results of the comparisen of age group by PPD pesitivity and
negativity is presented in table 2.

The percentage distribution of °PC positivity among 1592 children by
age group is presented in figure 3.

The result of the comparison of BCG scar positivity by PPD is
summarized in table 3,showing that these with a BCG scar are less likely

to be PPD positive. However,if the 10mm cut—-off 15 ussd for all children



the relationship is reversad.with chiidren with BCC scar being more ilikely
to be PPD positive. See table 3Li{new table).

Anal=gis of living in a room with cattle in relation to PP2 is shown
in table 4.

The following factors showed no sifnificant difference hetween PPD
positive and PPD negative children.Again,this was true whether or not the
15mm cut-off was used for BCG positive children,or whether 10mm was used
for all children.

-sex (p > .1).

-raw cow'smilk consumption {p > .05).

-household size (p > .1},

-contact history with a coughing person (p > .05).

The prevalence of PPD positivity by sex is summarized and presented
in Table 5.

To determine the strength of the associations among statistically
significant wvariables, o2dds ratios and 95% confidence intervals
were calculated,

A strong association was found in the following factors

-age,
-living with cattle. |

The relationship of the following independent variables was
calculated to assess covariance:

-BCG scar positivity by ade.
-BCG scar by living with cattle.

A summary of the relationship between age and BCG scar positivity is
presented in tasle 6.

Fercentage distributions o BCC scar positivity in each age group is

also presented in figure 4.
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it was thought that not having a BCG scar and living in a room with
cattle might both represent the wvery poor. DBCG scar by cattle was
therefore cross tabulated, There was no significant difference observed.

(o3

The result of the analysis is presented in Table 7.

Calculated annual risk of infection among non-vaccinated children
is 2.73%. See Annex IT.

Incidence of smear-positive pulmonary TB cases as calculated from
the annual risk of infection is estimated to be 137 cases per 100,000
population,or 397 cases per total settled population. This estimation

method assumes an equal risk of infection in all age groups.

TABLE 1
THE CHARACTERSTICS OF THE SURVEYED

(Mendeyo Awreja, Bale, 1989)

----- -\
Na PARAMETER FREQUENCY %
1 NO OF CHILDREN 1892 160.0
P MALES 100z 53.0
3 FEMALES 890 47.0
4 AGE GROUP TN YEARS
5-3 160 24.3
4 -7 423 22,4
g= 11 778 41.1
12 - 15 231 12.2

{TABLE 1 CONTINUED}



(TABLE 1 CONTINUED}

NO PARAMETER
5 HOUSEHOLD EIZE
2= 4
5 =7
B =10
11+
6 BCG SCAR
PRESENT
ABSENT
7 CONTACT HISTORY
NO
YES
8 COW’S MILK CONSUMPTION
YES
NO
9 RAW MILK
YES
NC
10 LIVE WITH CATTLE
YES

NO
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of BCG scar negative children, 1989.
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TABLE 2
PREVALENCE OF PPD POSITIVITY
BY AGE GROUP

(Mendeyo, Bale, 1989)

A { = | OR \
age .5-8 . 19(7.5%) ; 441{26.9%) | \
group  4-T7 : 38(16%) ! 385(23.5%) | 2.29.
in years 8-11 | 140(55.3%) : 638(38.9%) | 5.09 :
12-15 | 56(22.1%) ! 175(10.7%) ! 7.42 !
2
x df-3=178.9 (p ¢« .001)

{The odds ratios are : the odds of being positive

compared to the youngest age group.)

A cutt-off 15mm is chosen for children who are BCG positive.
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N= 1892

X= using 15 mm cut-efi
for BCG positive
children

O= Using 10 mm cut-ofi
point for all child

PARCENT
POSITIVE

40 ¢

20

2

o

———ta ——— e s T e e

n 8 12 16

Lge group in years

FIGURE 3, Percentage Distributions of PPD
positivity among 1892 children. 1989.



TABLE 3a
PREVALENCE OF POSTTTVITY AMONG
CHILDREN TESTED BY BOG LCAR
(Mendeyo, 1989)
INFECTION
YES NO

YES | 121(47.8%) | 907(55.3%)

TOTAL

1028(5

B64(4

vy

4.3%) |

5.7%)

1892(100%) |

X

= 33.8

P < ,001

BCG o '
NO | 132(52.2%) | 732(44.7%) |
SCAR -
i 253(100%) v 1639(100%) H
2
X =4.71 ,p < .05 ,0R = 0.74(.56 - 1)
{(when using 15 mm cut off for scar positives)
TABLE 3b
PREVALENCE OF POSITIVITY WHEN USING
10 MM CUT OFF POINT
FPPD
YES NO TOTAL
YES  270(67.2) 758(51 1028
BCG
NO 132(32.8) 732(49) 864
402(100%) 1490(100%) 1892



TABLE 4

PPD POSITIVITY IN RELATION

TO EXPOSURE TO CATTLE

(Mendeyo, 1989)

INFECTION

NO

YES'
CATTLE

NO v 156(61.3%

253(100%)

ra

X =

OR

1639(100%)

9.24 {P < .0%)

1.54

Odds of being infected, live with cattie.

1

1l
|

o

TOTAL

574(30.3%)

1318(69.7%)

(1.17 , 2.02) at 95% CI

This uses 15mm as a cut-off for BCG positive children.



Table 5

Prevalence of Tubercuicsis infection

in boys and girls

Gendre No. Nc. infected
Boys 1002 140
Girls 2890 y o
Total 1892 253

ro

X =0.66 (p > 0.1)
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TAELE 6

RELATICNSHIP OF BCG SCAR WITH AGE

BCG SCAR
VES NO 0DDS RATIO

5-3 | 267(26%) L 1eal2g.o%) :
R e o

4= | 270(26.3%) | 183(17.7%) | %22 |

IN s e

8-11 |  403(39.2%) | 375(43.4%) !  0.77 !
YEARS - e g

12-15 | 88(8.6%) 143(16.6%) .40

2
“

X d.f3 = 44.4 (p <.001 )

Odds Ratios are the odds of being BCG scar positive as

youngest age group.

compared to the
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FIGURE 4, Percentage Distributions of BCG scar in
each age group. 1989,



TABLE 7
RELATION OF BCG SCAR WITH
EXPOSURE TO CATTLE

(Mendeyo, 1989)

BCG SCAR
YES NO TOTAL
YES | 294(28.6%) - 280(32.4%) 1 574(30.3%)
CATTLE =S
NO 134(71.4%) i 584(67.6%) v 1318(69.7%)
1028(100%) 864(100%) 1892(100%)
2
A = 322UP Y 1)
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DITSCUSSTIOMN

Surveys of the prevalence of tuberculin sensitivity in defined
populations have been used in the determination of annual risks of
infection, being based on a mathematical modelm. However, this may pose
a problem in populations where BCG vaccination is widely practiced. 1In
such places selective analysis of those individuals without BCG scars may

be used.

In the determination of the prevalence of tuberculin sensitivity,
there exists an uncertainty associated with the interpretation of
tuberculin tests ir individuals with a past history of BCG vaccination.
The determination of significant reactions from those non significant ones

may create difficultym.

The distinction hetween reactions representing tuberculous infection
and cross-reactions is not precise, In general, the larger the reaction,
the greater the probability that the reaction represents infection with M.
tuberculosis“. For individuals without BCG scar, the cut-off point of 10
mn induration is accepted. However, individuals with previous BCG
vacecination need caution in interpretation of their results.Because of the
difficulties of choosing a cut-off point for PPD positivity in BCG
vaccinated children,analyses of the results was also done using 10mm as
the cut off for children both with and without BCG vaccination.The
difficulties in choosing a cut off point have Jeen reviewed by Young et al
in 1988,

In this study. a prevalence rate of 13.4% in children 6 months to 15

vears of age was found. This was achieved on the basis of selective
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analysis for those with BUG socar and without BCG scar. Two different cut-
off points were sel for them. It could be arguzd that particularly in
older children; 15 mn iz too high a cut off. To the extent that this is
true, thnis study underestimates the true prevalerice of "B infeckion.

A prevalence rate of 13,4% positive reactors found in this study in
children aged 6 months to 15 years is comparable with figures from other
countries in Africa and some previous studies in Ethiopia. For example,
the percentage of reactors to tuberculin in East Central Nigeria among all
age groups was reported to be 27.4% in 197110. The higher rate is
attributable to the fact that the study population consisted of all age

ETroups

The result of studies carried out in Gambia and Ghana, which revealed
prevalence rates of 11.2% and 15.4% respectively among children aged 0 to 9

vears of age in 1964 is also compatible with the present studyw.

The result of a study carried out in south western Ethiopia in 1979,
among children beliveen the ages of 6 to 10 years revealed a prevalence rate
of tuberculosis to be 28%5. When we analyze the present study result by

age groups, we have shown lower results.

The calculated anmnual risk of infection from the prevalence survey
the present study is comparable with the annual risks of infection in
other African countries. In Upper Volta, the annual risk of infection in
1967/68 among children aged 1.5 to 5 years was 2.9%, and in Libya it was
2.3% among children between the age of 0 to 4 years during 1959/60m.
Although, there are differences in the study population, one may compare

these figures with the result of the present study.



The assogiation betwesn tuberculin sensitivity and age, that is low
tuberculin sensitivity in younger age groups was also consistent and

supported by other studies /0%

High coverage of BCG vaccination has besen demonstrated among the
total 1892 children surveyed, which shows a widely practiced immunization
activity in contrelling the disease. In the analysis of BCG scar
positivity in each age group, a higher coverage of BCG vaccination was
observed among children aged 4 toc 7 years, which was a result of a single
antigen vaccination campaign carried out by MNerwsgian Church Aid in the

regicn five years back.

As in the present study, in most populations studied previously there
was 1little differences bstween the sexes in the frequency of tuberculin
reactors during childhood . 19

Although, traditionally overcrowding has been implicated as one of
the factors that predispose to the development of infection, no
statistically significant association was observed between infectionh and
household size in the present study. An explanation for this finding may
be cited as follows : It is nct overcrowding by itself that predisposes to
the cevelopment of a disease or infection. There has to be a source of
infection. active case discharging tubercle baci!'li. It has been clearly
indicated that cases with Acid Fast Bacilli negative but culture positives

: s \ 2
are less likely to transmit the disease . 4

In the present study. we failed to show a statistically significant



association between consumption of raw cow’s milk and evidence of
infection. However, it is well documented that M. bovis is transmitted by
ingestion cf especially raw cow's milk. It has been documented that in
the Netherlands the annual risk of tuberculosis infection was noted to
change drastically after 1840 as a result of compulsory milk
pasteurization, which may explain in part the contribution of bovine

infection in the population.

There was statistically significant association between the rate of
infection and intimatle exposure or living in a room with cattle as seen in
this study . While bovine tuberculosis has been known as a problem in
Ethiopia, its trus prevalence is unknown and its contribution to
tuberculin sensit.vity in this sbudy is also uncertain. However, studies
carried cut in Sweden have revealed that the annual risk of tuberculosis
infection in me.: increases with an increase in the proportion of

tuberculosis in cattle'!.

Possible +weaknesses in this study findings include limitations in
interpretation of tuberculin sensitivity in individuals with previous BCG
vaccination, ¢specially in older age groups. By applying this method we
hope to increzse the sensitivity of the measurement in the present stuay.
To the extent that the cut off point was toc high, we increased our

specificity at the expense of sensitivity.



CONCLUS ITON AND RECOMMENDATIONS

This study has demonstrated a high burden of tuberoculous
infection and exposure in children, starting in early childhood and
increasing at least until school age. It has also demonstrated a fairly

high coverage of BCG vaccination 54.3% in the surveyed population.

The prevalence rate of infection tends to be significantly
associated with intimate exposure to cattle as defined by living in a room
with them. This finding may be due to the role of bovine tuberculosis in
man., Although the present study failed to show a statistically
significant association between consumption of raw milk and infection, the
contribution of bovine tuberculosis to the cccurrence of human

tuberculosis in the community should be further investigated.

On the basis of the above findings of the study, the following

recommendations were made @

-BCG vaccination has to be continued as part of controlling the
disease, in children at birth, and for those who are tuberculin
negative at school entry.

-Early treatment of cases who are smear-positive has to be
encouraged.

~Awareness of the community has to be raised by health education

about the disease,
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vaccinaticn according to the present study was of 1little order (23%).
Although there 1is a statistically significant asscciation between
infecticn and previcus BCG vaccination, the associgtion is of a weak

strength and of limited clinical significance.

Possible weaknesses in this study findings 1nclude limitations in
interpretation of tuberculin sensitivity in individuals with previous BCG
vaccination, especially in clder age groups. By applying this method we
hope to increase the sensitivity of the measurement in the present study.
Te the extent that the cut off point was tco high, we 1increased our

specificity at the expense of sensitivity.
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ANNEXES
ANNEX 1 QUESTIONNAIRE
1. Name of the respondent No.
2. Sex
3. Age

4. Place of residence

Wereda
Kebele

5. History of contact with a coughing person at least for a month in the past

year YEE

NO
6. Household size of the respondent

1. 2 to 4 persons

2. 5 to 7 persens

3. 8 to 10 persons

4. 11 %
7. Did you drink cow’s milk in the past? Yes_ No__
8. If yes to gquestion 7,

Ig 1€ = raw
boiled

9. Did you live in a room with cattle ?

Yes Mo




10. BCG scar on the right shoulder

Present Absent

11. PPD result in mm

ANNEX II

METHOD OF CALCULATION OF ANKUAL RISK OF INFECTICN

t. the age range of children tested 8 months tc 15 years

ro

. mean age 6 years

3. Let P be the proportion of T.B. infection in non-vaccinated group
4, i = the av:rage annual risk, then :

protability (not infected 1in one year) = 1 - i

prebability (infected in 6 years) = 1 =(1 = 1)

From three above, proporticn of T.b. positives = 1-{1-1) §
Therefore:
1 =pe [1=1) ¢
B = 0.1528
: A
1 v 1528 = (1 = 94D )
amagi=9y ¥
(1 - 1) = (.sar2) ¢

-
L
oy
.
-~
(%]
3
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