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SUH}!ARY 

In a tuberculin survey in Yifatna Timuga Awraja, 

Northern Shoa Ethiopi a 1997 elementary school - -, 
chilc !' en ; 1046 ( 52.4% ) males &. 9 5 1 ( 47.6% ) females 

Here in the ag e group 7 to 14 participated in the 

s t udy . The survey c onsisted of a set of question-

naire, assessement of nutritiona l status, examination 

of t he _presence of BGG sc or and t ub erculin skin 

testing wi th PPD - RT 23 • 

The prevalence of tuberculosis infection wa s 

1 2 .6~~ ( 11.17% to 14.0%; confidence limits 95% ) • 

The mea n nge Has 10. 3 years. The avarage annual 

risk of tuberculosis infection was 1.35% ( 1.1 8% to 

1. 5 %, confidence limits 95~ ) Boys &girls have 

eq ua l risk of infection unlike children coming from 

bigger fami l y s ized have greater ( P~0.05) It was 

also found tha t children who drink cows' milk have 

equal risk of infection compared with those do not 

( p 7 0 . 05 ) , relative risk is 1 • The data also 

provided that the BGG coverage in this sge group 

was 8 . 41% . The proportion of positives for BeG scar 

increased a~ the distance of their homes from health 

institution decreased (P~0.001 for the trend) • 

Vii 



The nutritional status of the surveyed children 

was assessed for mantoux positives and mantoux 

negatives 13.7 % of children in this study were 

severe ley undernourished. 

Another significant observation was that there 

was no difference in the risk of tuberculosis 

infection malnourished compared with well nourished 

children ( P .>0..0.5 for the trend). Data on history 

of cough experienced by anyone of family members 

for morethan 
children had 

a ·month _ ahowed 
someone in the 

ths,t ::10..3% · . Qf :the · 
household who coughed. 

This study had also estimated the incidence of 

smear positive tuberculo s is which is 81 cases per 

10.0. , 0.0.0. populat ion per yenr that is 334 cases in 

Yifatna Timuga The incidence of tuberculosis 

meningitis in age group 0. - 4 in this study is 

7/ 10.0. , 0.0.0. total population , that is 28 cases per 

ye a r in Yifatna Timuga awrnja 

Viii 
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CHAPTER I 

I NTRODUCT I ON 

the world has The tuberculosis problem in 

become almost static. Although 

countries a steady decline is 

in many developed 

still being observed, 

the actual problem in these area is low already 

and t h e i mpact on t h e worldwide incidence is 

therefore minimal (1) '. However in most developing 

c ountries the c ontro l of tuberculosis has been much 

sloHer a nd more difficult In Ethiopia tuberculos-is 

is one of the major health problems. By mode st 

estimate the p rev alence of pulmon a ry tuberculosi s is 

cons i dered to be 1 - 2% among the general population (2) . 

some l e8ding cause s of Analys i s of re por ts on 

hospitalization in the 

Asseb n ot included ) 

14 regi ons ( Addis Ababa and 

d uring the peri od 1982/83 showed 

maj or cause of morbidity a nd 

11.4% re spectively (2). Resp iratory 

tuberculosis to 

mortality, 13 . 6% 

tr a ct infect i ons 

i n the ten t op 

all clini c 

Pro~a)bly 

vi si ts 

many of 

be a 

and 

were t he most fre q uently 

deseases , accounting for 

in Yifatna Timug a Awraja 

thes e c as es Here v ari ous 

repor ted 

20% of 

in 1986 • 

sta ges of 

tuberculosis. Respiratory dea ths accounted f or 8 .7 % 

of the deaths in children 1 - 4 in t he Awraja in 

the same year . 
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However little 

of respiratory 

attention has been given to 

infections. Notification of 

etiologies 

the number 

of new 

helpful 

cases as currently reported is not a 

index (3). To determine the magnitude 

very 

of 

the tuberculosis problem in the 

necessary to carry out studies 

of disease. 

Awraja; it was 

on the epidemiology 

The number of notified cases of tuberculosis 

only gives a general impression of the incidence of 

tuberculosis in district or country. This is usually 

not a very reliable picture. The number of notified 

cases depends primarily on case finding (4). A more 

reliable index of the tuberculosis situation is the 

"annual risk of infection" and, more importantly, the 

trend of the ann~al risk of infections (5). The 

annual risk of infection is derived from a tuberculin 

survey and is independent of control measures , 

accessibility, and efficiency of the health services 

Tuberculin skin te s t survey of unvaccinated specific 

age children \oIho are randomly selected will enable 

investigators 

The annual 

is defined 

to compute tuberculosis 

risk of infection with 

as the probability that 

infection rate(3) • 

tubercle bacilli 

an individual who 

has not previously been infected with tubercle bacilli 

will become infected during the ensuing period of 

one year (6) 
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This will depend on 

and lor bovine bacilli 

and duration of the 

the eJC<tent of exposure to human 

and the intensity, frequency 

exposure • Many other character-

s t ics of the individual are important : nutritional 

immunological, physic a l c ondition, intercurrent illness 

and other fa c tors. Howev er even if it is found 

th8t the risk of infecti on varies according to 

different circumustances it is unlikely that it will 

single be po s sible 

factor ( 6) • 

is 

the 

thus a 

total 

to 

The 

attribute the variati on to 

of tuberculous 

single 

of 0'1 1" 

annual risk 

comp osite measure which 

the f a ctors influencing 

any 

infection 

expresses 

the 

tra nsmi ss ion of tubercle b acilli from a diseased 

per son or animal to uninfect ed pers on. 

The de termin ati on of 

inf ecti on t o tuberculos i s 

study • 

the 

wa s 

aver~e annua l 

maj or objective 

The specific ob j e ctive are as f o llow s 

ri sk of 

of thi s 

To me8sure the man t oux po s itivity rates in rural 

s choo l c hildren. 

To d etermine environmental & nutriti onal circums tance s 

which pla ce childr en a t increased risk for 

tub erculos is 

'r o determine t he BGG scar rate in school chi l dren 

a nd t o assess t he rel at ionship betwe en BGG coverage 

a nd dist a nce from a hefrilth in s titution. 
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The investigation was conducted in five woreda s 

of Yifatna Timuga awraja which is located in t h e 

northern part of Shoa region in central Ethiopia. 

The awraja has p opulation of approxi matelY, 412,000 

in 1987. It is a relatively underdeveloped district, 

which covers 6 , 763 s q .km. There are 186 localities of 

which 7 are towns and 179 are far mers ( peasants ) 

association villages. 

J 
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CHAPTER II 

LITERATURE REVIEW 

It is more than 100 years since Koch discovered 

that subjects who had been infected with tubercle 

bacilli showed a l oca li sed reponse to tuberculin when 

t his was injected 

evident that it is 

on the interaction 

through the skin (6) • 

difficult to collect 

between the tubercle 

It is 

informati on 

ba 6Iil"us-'c-:- :1 

and human in a c ommuni ty under natura l condition 

without any interfe r ence in the from of direct or 

indirect control measures (7) Tuberculin testing is 

one of the reliable sources of informat i on in studing 

the tuberc ulo sis problem. The result s of tub er culos i s 

prevalence surveys c arried out by WHO teams in v ari o us 

developing countries in the 1950 l s and 1960 l s are the 

main s o urces of information for studing the n a tural 

history of tuberculosis. 

One study was c onducted in '11 regions of Ethiopia 

from 1953 - 1955 (2), it revealed a prevalence r ate of 

30~ in children 7 - 14 years. Similarly a prevalence 

survey i n 1963/64 i n AddisAb aba , and rura l commun~~y 

re sulted 32 . 0% and 22% r espectiv e ly . (2 )In s outhewestern 

Ethio~ia Fuller G.K ., 1978 found a prevalence of 

28% .( 23) 
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Information on the level of the annual risk of 

tuberculosis infection is insufficient for a _ _ full 

evaluation of the epidemiological situation of tuber-

culosis in Ii . _country • It is also essential to 

know the trend in the risk of infection in that 

c ountry; that is to say whether the annual rate has 

been decreasing or not and if so, what is the risk 

of infection ( 8 ) To obtain reliable estimates of 

the annual tuberculosis infection rates and their 

chang es in a particular period several tuberculin 

surveys , each in representative sample of non-BGG 

vB ccinated subjects of the same age and tested by 

the same technique are required at intervals. For a 

continous evaluAtion of the tuberculin testing, a 

r epresentat iv e sample of children must be repeated , 

say, every 5 years. This is actually very rare in 

developing c ountri es 

In Lesotho ( Basutoland) , the first tuberculin 

survey was carried out in 195 7 and the second one 

in 1965 It was c onc luded in the . HRO report th3 t 

children living in the rural lowlands were exp osed 

to the same risk of infecti on in 1965 as in . 1957 

namely abo ut 3% • (8) 
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In studing the prevalence of source of infection it 

is i mpor tant to follow persons who have been in 

intimat e contact with tuberculosis patients(9) • The se 

studi es demonstrate that smear positives patients play 

the greatest rol e in spreading infection to child 

contacts ( 0 - 14 yeRrs) , smear positive index cases 

transmitted tuberculosis to about 50% of child contacts 

as c ompared with about 6% in child contacts of 

smea r ne gative index ca ses and 1 % in the same age 

g r oup among the general population (10) • 

In developing countries, where the risk of infection 

is still high, a r e l atively small sample of 3-4000 

children aged about 10 years would suffice for the 

estimati on of tuberc ulosis infecti on . Care should be 

taken to exclude f rom the sample children who have · 

already had BGG vac cination (11) • However, in countri es 

where the prev alence of tuberculosis infection is low 

and has been de crea s ing r apidly It will be necessary 

t o test many more unvaccinated children • A simple 

method of survey would be to pick a sufficient 

number of schools at random and test all children 

in these s chools in the chosen age group every five 

years. The most convenient approach would be to 

test 

y ea r, 

ench 

about one - fift h 

so that about 800 

year in 

of the se lected 

c hildre n would 

schools each 

be tested 

to 4 , 000 e a ch 

a developing country 

year i n a developed 

and ab ouc 3 , ~O O 

count ry (11) • 



The advantage of su mmarising the tuberculosis 

position in a country in terms of tuberculosis infecti on 

rates in particular years is that these rates provide 

a re adily intelligible measure of the impact of 

tuberculosis on the community at different times. 

This approach also facilitates c omparis ons of the 

tuberculosis infec tion in different c ountries. Moreover, 

lmowledg e of the trend of annual tuberculosis infecti on 

rates enables comprehensive prediction to be made, both 

of the prevalence of tuberculosis infection and the 

exp e cted incidence of tu berculosis in the population 

at different ages. This provides guida nce on the 

likely magnitude of the tuberculosis problem in a 

c ountry during the following ten to fifteen ye ars (11,12). 

The prevalence of the disease , measured in 

occossiona l surveys, prov i des an e st i ma tes of t he 

potential case load and therefore is obvi ously highly 

r elev ant to programme pl anni ng . It is not a suitable 

i ndi ca tor for determining the trend in epidemiologic a l 

terms (11) 

The r e lati on between the annual risk of infection 

an d other e pi c emi o l og ica 1 indices was analyzed ( 13 ) • 

14hi ch is a c or r e lati on with othe r epidemiological 

indices • The incider:ce of t uberc ulosis meningi tis among 

children of 0 to 4 years ase per 1 00, 000 p opu la t i on 
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is obtained by multiplying the annual risk of infection 

expressed in percentage by 5 • The incidence of smear 

p ositives CAs es among the whole population per 100 ,000 

is obtained by multiplying the annu a l risk of infecti on 

expressed in percentage by 60 • This makes it 

possible to estimate roughly the number of new 

smear positive ca se s in a community within one year 

ba sed on the annual risk of infection. 

The reli ability of the annu a l ri s k of infection is 

reduce d in c ountries where the coverage by previous 

BGG va c cina t i on programme among children is hi gh or 

where t he p r eva lenc e of atyp ical 7~y~obacterial infection 

is so hi gh t hat t he discrimination between natural 

infect i on and atypical myc'o bacterial infection by 

tub er c ulin t est is difficult. 

Styblo and Meijer (14 ) confirmed the substanti a l 

direct effect of nGG vaccination especially, at schoo l 

le aving age will influence the c ha in of trans missi on 

and to p r event t he d evel opment of t uberculosis in 

unvaccinated subjects This is what one may ca l l the 

"indirect" effect of BGG vaccination. St udi es showed 

that (1 4 ) BGG va cc i nation, even if use d in a mas s 

campaign throughout t ~ e a g e r a ng e 15 to 30 yea r s, 

will n ot s ubstantially i nfluenc e the chain of 

t r ansmi ssion especially i f the risk of tub erculosis 

infection is high and has not b een decreasing . 
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The Awraja Education Office was requested to 

provide a complete list of all elementary schools in 

the Alvrsja ( district). Hith the number of children 

enrolled. Out of 64 elementary schools, 11 schools 

were selected by simple r a ndom process • At the 

selected schools in five woredas (sub-districts) all 

children from grades one, two and three were included 

in the survey with prob Rbili ty proportional to size • 

A tot a l of 2000 school children in the age group 

7 to 14 will be selected • A letter was sent to all 

the selected schools to inform them of the intended 

survey, the pu r pose of the survey and to explain the 

pr ocedure • 

Survey of children attending primary schools 

hmre the major adv2!l tage that schoo l children are 

re adily accessib l e and t ha t such surveys are 

c ompa r atively quick and c h eap The main disadvant age 

is that they may be le ss reli ab le as children 

attending schools m"y not be representative for all 

c hildren. The Internati ona l Tuberculosis Surveillance 

Center ( ITSC) rec ommen ds school surveys under the 

restricti on that at least 60% of all children in 

t he eligible age group are a tt ending school (7 ) . 

j 
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December 198 7 • 

11 

CONDUCT OF SURVEY 

was conducted from October 1987 till 

a few days before the survey was 

scheduled to take place in September the selected schools 

by the principa l investigato r to explain were visited 

t he procedure orally 

in 

used 

on 

At the sec ond visit, the 

line and a pretested set 

to obtain all required 

8 separate paper for each 

The surv ey tea m consisted 

children were placed 

of questionnaries was 

information and entered 

individuol. ( see appendix C) 

and r eaders ( n ur ses) trained 

Nati on al Tuberculosis Con t r ol 

for 

of two 

this 

tuberculi n tester 

survey by t h e 

Prog ramme at the AddisAbaba 

Tuberculosis Trestement & Tr ai n i ng Center. There were 

als o two nu t riti onal st a tus asses s ors and one clerk. 

The survey consisted of a questionnairs (see appendix C), 

exa minat ion f or t he pres ence of BCG s car, asse ssment 

of nutriti onal status, tuberculin skin testing and 

re ading of the re action at 72 hourse • 

NUTRITI orAL STATUS AS SESSt1EllT 

This wa s done by me as urement of the weight and 

hei ght of t h e subjec t s under study. 
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I'IEIGI-rr 

A bathroom scale was used on which the child 

was made stand. The scale read to maximum of 100kg 

with increaments of 100gm. The readings were taken 

to the ne arest 100gm . The accuracy was checked before 

eoch survey session by comparing the scale reading 

with a 5 litre pl a stic container filled with wDter 

( which weighed 51cg) • 

HEI GI-rr 

A vertical measuring tape WOB used. The measuring 

scale was up to 175cm. and measured to an accuracy 

of 0.1cm. The method of taking measurements was 

strictly 

In 

height 

followed according to the guide lines of 

the analysis individuals with weight for 

Z-scores values of les s than -2.00 st anda r d 

devi at i on ( about 80% of median) were considered 

nutritionally. wasted 

TUBERCULIN TES'rING 

~~HO • 

All children were c arefully examined for a BCG 

scar on the ri ght s ho ulde r and upper 

n oted on 

arm and the 

result ( "yes" 

study paper . 

or "no II ) 

':'hen 

in jected 

added as 

wit h 0 .1 ml 

all 

of 

8 stablilizing 

was the individual 

children with no BCG sc ar were 

TU PPD RT 23 with Tween 80 

diluent ( appendix ) 



Special 1ml ayringes graduate in hundreths of 

milimetre were used with 25 or 26 gauge 10 mm long 

dispossible needles. 

The test inflitration was given on the dorsal 

aspect of the left arm. Reading of the test was 

done at 7 2 hrs • 

The induration at the test site was clilZEff'ully 

palpat ed and its limits were determined at the 

transverse diamet er J' (see appendix) • Induration 

size of10mm ana above wa s considered to be positive 

for the test ( iIRO ) (22) f:ollowing national practice(2) • 
) 

Tuberculin testing was done one monday, Tuesdsys, 

and 'led ens days • Reading were carried out on Thursdays, 

Fridays and Saturdays • :itbsentees were marked on the 

list and excluded from analysis • 

If a child was positive for BCG scar, 

automatically he or sh " was elimenated from t he 

Tuberculin Testing • All other data were analysed for 

all this children. 

Teachers at the selected schools assisted in the 

estimation of residence dist ance of t he students from 

he Rlth institutions This is considered to mClke ' 

the e;timation mor e reliable and accurate • 



Twohundred 

phase of the 

arrangement ·of 

school teachers 

to keep them 

brought after 

14 

students participate in the pretesting 

questionnaire . This has helped in the 

procedures , addressing students, us ing 

for the process in lining students, 

desciplined. One of the important points 

the pretest was that school teachers 

were as direc t respondants to question 

geographical distances between r esidence 

and Health I~stitutions • 

regarding 

of students 
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CALCULATION OF THE AVERAG£ _ ANNUAL 

RISK OF T13 INFECTION 

Positive tuberculin subjects with diameter of 10mm 

more will he considered and the risk of infection 

is ca l culated as follows. 

1 . The age range 7 - 14 years 

2. Mean age jO~~ears 

3. Let P= proportion of tuberculosis positive due to 

T13 infection. 

4. If i = The annua l risk of infection 

Then 

From 3; 

Therefore 

Probability ( not infected in 1 year) 1 - i 

Probability (not infected in 10 years)=(1_i)10 

Probability (infected in 10 years)1_(1_i)10 

P = proportion of Tuberculosis Positive 

1_(1_i)10 

1 - P = ( 1 - i ) 1 0 

10 log ( 1 - i ) = log ( 1 - P ) /10 

1 - i = e log 1 - P ) /10 

i = 1 - e log 1 - P /10 

Cortsey - Dr John Smith, London school of Hygiene~­

~nd . Tropical Me~icine,. 

'.:. risk- of i_nf.ectj, ono in - - the first 10 years of 

life • It is based on the assumption tt9t the-__ 

risk of infect~on hns remained constant trIoughout 

each calendar year and each year of age." 
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RESULTS 

The total number of children enrolled at the 11 

schools was 6166. The study included 1997 school 

children in the age group 7 to 14 from grades one to 

three. There were 1046 ( 52 .4 Yo ) males and 951(47.6%) 

females. Fig. I shows the percentage distribution of 

surveyed children by age. 

\ I 

FIG . I 

Percentage distribution of surveyed children 
by age 
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Out of the total 1997 .t22~'~~.~ 458 were at 

age 10,310 (15.5%) at a g e 9 and 346 (17.3 %) at 

17 

age 8. In general 66.59% (1 330 ) were under the age 

of 10. 

Among the 1997 school children surveyed 92.08 ).; 

were Amhara, 4.30 % Oromo and 3.02 % were of mixed 

ethnic groups. 

BCG SCAR 

Out o~ the total 1997 surveyed school children 168 

(8 .65%) were positive for BCG scar. There were 

86 ma les (5 1.2%) and 82 females ( 48.8 ) • 

TABLE I 

DISTRIBUTI ON OF CHILDREN \.-lITH BCG 

SC,\R BY AGE 

CHILDREN I':ITH 3CG SC t,R 

Age 

Yrs Male Female tota l % 

7 22 25 47 27.97 

8 13 8 26 15.47 

9 14 17 31 18.5 

10 14 16 30 17. 85 

1 1 9 7 16 9.52 
12 5 4 9 5.35 

13 2 4 6 3.57 
14 2 1 3 1. 78 

Total 8 6 82 168 g9 .91 

cJ , 0 

" . J 
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TUBERCULIN TESTING 

Out of the total 1997 surveyed children 1,892 

were tested with tuberculi~. These were 960 males 

(52.5%) and 869 ( 47.5 %) females unvaccinated children. 

Of these 231 were positives. '.l: his shows a prevalence 

rate of 12. 63 % of tuberculousis infection. ( 11.17 % 

to 14.0 %; confidence limits 95 % ) . The mean positive 

size (induration) was 14.2mm with a standard deviation 

of:t 3. 6mm. '£he mantoux results of unvaccinated children 

is given in figure 3. The prevalence of infection in 

boys and girls is g iven below in table II. There is 

no significant difference between males and females • 

The average annual risk of infection is calculated to 

be 1.35 % ( 1.18 % to 1.5% confidence limits 95 % ) . 

TABLE II 

PREVALENCS OF TUBEflCULOSIS 

I !1FECTION 

IN BOYS ,~, GIRLS 

Number Number Percentage 

infec ted infecterl 

Boys 9£0 120 12.5 % 
Gi rls 869 111 12 .7 % 
TOTAL 1 ~ 2 9 231 12. 63% 

• 



96 

• 

DI STRIBUTION OF DIAMETEflS OF INDUflATION 
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Co. , 

As indicated in table III below the age 

distribution of mantoux positives, the mean age was 

10 yeara with a standard devation + 1.8 Yrs • 

TABLE III 

PREVALENCE OF TUBERCULOSIS I NFECT I ON 

IN 

SCHOOL CHILDREN BY AGE, 1987 

Age Total 

in Mantoux Cumulative % 
Yrs Positives % Frequency CF 

7 18 7.8 18 7.8 

8 35 15.2 53 22.9 

9 34 14.7 87 37.66 

10 45 19. 9 132 57.1 

11 39 16.9 171 74.0 

12 41 17.7 212 91.77 

13 13 5.6 225 97.4 

14 6 2 . 6 231 100 .00 

The prevalence of tuberculosis infection by 

age and for both sexes in given in figure 4 on 

the next page • 

J 
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NUTRITIONAL STATUS 

nutritional status results for all 

children are given in table IV • 274 

13.7 % were nutritionally wasted • 

in Yrs 



TABEL IV 

CLASSIFICATION OF NUTRITIONAL STATUS 

OF ALL SURVEYED CHILDREN 

~~TRITI ONAL LEVEL 

No Above Median-2 SD 

No Below Hedian -2 SD 

Total 

TOTAL 

1723 ( 86.3 % ) 

274 ( 13.7 % ) 

19 97 

The result on nutriti onal status of 231 mantoux 

positive s sho we d that 11.6% were below median -2 3D • 

There wa s no significand difference between nutritional 

status of mantoux positive and neg a tives . 

2 
X = U. 04i ) 

DIS'l'M!CE CF RESIDENCE FROI! HEA LTH I NSTITUTION 

Cut of 1997 school children surveyed 85.8% were lived 

les 3 than four kilometers distance from health units. 

Among the BCG scar positi ve children 98 .2% 

( 165 children) were l iving less than f our km. distance 

fr om health units . The p r oporti on of student s with 

BCG sca r decreased with distance away fr om 

health ins tituti on ( PL.O . 001 for the trend) • 



TABLE VI 

DISTRIBUTI ON OF ALL CHILDREN BY 

FAl'ULY SIZE 

Family Size No of 

( Pers on Children % 

2 - 4 386 19.5 

5 - 7 1, 03 1 52.1 

8 - 10 481 24.3 

11 + 8 1 4.1 

COI'IS MILK CONSUHIT ON 

195 1 (97.6%) of the 1997 children surveyed gave 

answers about cows mi l k consumption. Out of these, 

11 96 ( 61.3%) children, drink raw COl'lS milk, while 

755 ( 38 .7%) denied drinking cows milk at all. Out 

of 231 manto ux pos itives, 14 2 ( 62 .3%) were drinking 

cows milk. The association between cows milk consumpti on 

and manto ux pos i t ivity of chi ldren was not 

statistically significant. ( P70.05 .21 ) • 



TABLE V 

DISTRIBTION OF STUDENTS BY 

DIST .';;CE CF RESIDENCE Fit ON HEALTH 

INSTITUTION 

N = 1997 

Residence No of 76 CF 

Distance Children 

in Km. 

Les f' than 1 km 570 28.5 570 

1 4 1145 57.3 1715 

5 9 149 7.4 1864 

10+ 133 6.6 1997 

FA~!ILY SIZ2: 

19 79 of the 1997 schoo l c h ildren gave 

24 

28.5 

85.8 

93.3 

99.9 

responses 

to t l~ e question on family size • The average family 

size f or all children interviewed was 6.3 persons • 

Of the total 231 montoux positives 44.696 were coming 

from families of 7 and above, the averoge fa mily 

size f or mantoux positives was 6.7 persons. 

Hantoux positives have significa ntly higher family 

size c ompared with mantoux negatives ( P~0.05, X2= 3.9 2) 
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HIST ORY OF COUGH 

rlistory of cough experienced by anyone of the 

family member for more than one month's duration was 

elicted. Of the 231 mantoux positive children 

( families) 26 (11.2%) replied positively for such 

experience, while 205 (88.8%) did not. Among the 

mantoux negat ive children 180 ( 9 .8%) had someorieo in 

the hous ehold with a chronic cough of more than 

one month' s duration. This difference is not 

statistically significant. (P 7 0 .05 x~ 0.81 ) 
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DISCUSSION 

Estimation of the unnual risk of infection by 

me ans of tuberculin survey of unvaccinated school 
./ 

children provide s a genera l impre ss ion of tuberculosis 

incidence in an area. The principal aim of this 

survey was to get baseline data on the epidemiological 

trend and magnitude of tuberculosis problem in 

the awraja 

Evidence from this study indicated that tuberulosis 

remains as mrnjor puplic health problem in Yifatna -

Timuga oHraj " . A prevrnlence of 112.6% (11.17% to 14.0:'$ 

c onfidence limi ts 95~.<) , and 1.35% of annual risk of 

infection was estimated in this study. It indicates 

that 1350 p ersons of each 100,000 inhabitants will 

be infec ted, during twelve months, with virulent 

tubercle bacilli from source of infecti on. A certain 

proporti on of tile 1350 persons infected annually will 

acquire prim8ry infection (mostly children and young 

adults), the r eminder ( middle-aged, elderly and old 

people ), wi l l be re-infected. 

It is important to n ote, however, that the estimate 

of averarage annual risk of infection is based on 

the assumption that is no signific ant changes in 

the risk of infection either Hith calendar years 

or with age. This unde rscores the neces s ity f or 

periodic tuberculin surveys in order to asse ss secu!ar 

or age related changes in tuberculosis transmission. 
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In t he view of estimating smeRr positive 

pu l mon8ry tuberculosis cases from experience (2) it is 

estimated to have 59 0 cases per year/per health 

institution acco r ding to Notiona l TEC Control Programme ie. 

in Hospital & Health Uenters. In Yifatna Timuga there 

Dre two h e alth centers the estimated smear positive 

will be 1180. However this i s over estimated 

( tripled) in comp ari son to the present study which 

is 334 per year . 

K.styblo (8) relat ing tuberculin surveys fr om 

different countries to parameters of the incidence 

of smear positives tuberculosis in these countries, 

indicates tha t there seems to be a relatively 

cons tant r a ti o betwee n the incidence of smear positive 

tuberculosis a nd t he risk of tuberc ulosis infecti on 

( low e r f or je v elc~ed a nd highe r f e r developing 

c ountries ) He c oncluded tha t in developing countri es 

e a ch 1 ~ ,0 of t h e annual risk of infecti on c orresponds 

to 50 - 60 s~e a r posit i ve pulmona ry tuberculosis per 

100 , 000 p op ul st i on . For Yifatna Timuga al,r aja , which 

ho s annual ri s k of infecti on of 1. 35 % this would 

me aD an inc i d ence of smear positive TB of 68-81 cases 

per 100 , 000 p opulati on • In a population of 412,000 

t he nu mb er of new cases of smear posit i ve tuberculosis 

would be 278 - 334 per year. 
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Inciaen c e of tUberculos '_ meningiti s ( TBM ) in age 

g r oup 0 - 4 in our present s tu dy WB. estimated to be 

7/1 00 , 000 per ye a r, as obtained by multi p lying the 

9verp~e a nnual r isk of inf ec ti on expressed in percenta g e 

by 5 (13). This is similar t o tile ave rage annual 

incidence of TBM for Cape Western reg i on , South Africa, 

f o r the period 19 79 - 81 (15), as estimated fr om 

h o spital rec or ds and l ocnl authority notifications, which 

was 7.5/100,000 per ye a r in the age group 0 to 14 • 

The estimati on of tuberculous meningits is based 

on annu a l ri sk of infection. Limitati on of its use 

depend on hi g h c ov erage of BCG vaccinati on in children 

and . hig~ prev a lence of l ow g r ade sensitivity to 

tuberculin. The prevalence of BCG v accinati on in 

t his study i s 8e' ." which ma ke the obtained estimates 

acceptable Unlike pulmon ary tub erculosis, TBM a lwey s 

cD u ~ es an illness g r a ve en o ugh to r equire hosp i tal 

admission . I t is virtu a lly i mposs ible for a patient 

either to get facilities f or i mpatient care and or 

f or the e s t ~blishement of diagnosis of TEM in 

Yif a tna Timuga awraja 

The ( B . 6~ of BCG positives for all children 

in this st udy show s the r ec ent t rend of expended 

prog ra mm e on i~muni z8tion Dctivitiy in the area. The 

low coverage of BCG in al l t his uge g r o up indicates 

t hat mass vBccinoti on was n o t practie B in the past 

even as much in most developing c oun tries (3) • 
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Vaccination at entry school age usually at 7 

should be carried ' out irrespective of vaccination 

at birth as st a ted in the ninth report (5) • 

The react ion of unvaccinated children for the 

tuberculin as shOlm if fig. 3. Seem to fall in to 

two groups. The group on the 

small induration, the group on 

left comparises the 

the leIt consists of 

large re act i on . The group on the right presumably 

represents the group of children infected with 

tubercule' bacilli ' .' -
left would represent 

The group of children on the 

the unifected (16) • The small 

reacti on could be due to infection with 

non-tuberculosis mwcobacteria (17 ) • Non-specific 

tuberculin sensitivity manifest itself as a rel a tively 

weak alle r gy giving cross reactions to a low dose 

of tuberculin, usually induration less than 10mm (3) • 

In t hi s study however, distribution of tuberculin 

react ion size in tested group show clear separation. 

The preva lence of tuberculosis as shown in this 

study indicates that there wa s no difference in the 

exposure f or the bacilli between males and females 

similarly t o the study in Zimbabwe (17) • Based on 

the Yifatna '.1:imuga sample results, it may be s ee n 

I 'j;:ha't femal es compa red , with males have equal risk of 

tuberculosis infecti on. 

J 
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Although some degree of chronic malnutrition was 

very common , 13.7% of children in this study were 

very severely undernouri shed . Among the mantoux 

positives it was 11.7% of the total 231 • A recent 

study (1 8) reported that the prevalence of sever~ 

malnutrition in Ethiopia range s from 17% in 

AddisAbaba and Hararge t o 40% in Kefa; many factors 

may account for malnutrition in children (19) • 

For instance, the daily per c apital calorie intake 

in Ethiopia has declined from an average of 2500 in 

1959 to just over 1700 in 1978. Famine recurrently 

ha s at ta cked Yifatna Timuea area which probably had 

adverse effects on the nutritonal sta t us os children. 

However was no statistically si cnificant difference 

bet~een the nutritional stat us of mantoux p ositives 

and nee;ntives • 

In the results of r es idence dis tance fr om health 

units 85 . 8~ of all students were living less than 

f our kil ometers r adius away. For the BGG scar 

positives 

from the 

the proportion increased as the distance 

hea lth uni ts decrea sed • ( PL 0.001) • This 

suggests t hat 

health unit 

5 kilometers 

to serv e in 

the health activities of particular 

service are a hardly go be;yood",i 

r adius. A health station is expected 

1U kilometers radius (20) • 



The average family size for all surveyed 

children was 6.3 person • It was also found for 

the mantoux positives have significantly higher 
,y 

family size compared with mantoux posi ti ves ( P<O • .oS .) • 

Overcrowding favours the transmission of tubercle 

bacilli through ~ihhalation of droplets nuclei • 

Tuberculosis has notoriously been associated with 

poverty, wich ~eans malnutrition, overcrowding etc. 

Malnutriton is one of the factors which result in 

aqquiered immune deficiencies and which influence 

susceptibility to particular infections, diseases like 
, 

tuberculosis. The result on nutritional status of 

mantoux positive and mantoux negative has showed no 

statistical difference in this study. Eventhough the 

above statement holds true in a state of chronic 

mnlnutrition t he react i on to the immune system 

progres s es to impai erment Similarly in this study 

some children may be negative for the tuberculin 

hypersensitivity and result in no difference. 

Drinking unpasteurized milk from tuberculous 

cows may intiate infection of alimentary tract (21) • 

Tuberculin skin tests does not pick specifying 

infections to that occured due to M tuberc\llosis 

or bovine type. Hen~e this study has tried to 
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show the relati onship of infection acquiered 

from bovine tubercle bacilli after eliciting questions 

about c ow s milk consumption. It was f ound that 

there wa s no s ta tistical significance between 

mantoux positivity and · cows milk consumption. This · 

c ould be due to the fact that most infection 

source are human origin in the area. 

History of 

family members 

in the results; 

cough 

of the 

there 

experi e nced by anyone of the 

surveyed children as shown 

was no st atistical differences 

between mantoux positives and 

It's a wel l known f sct 

mantoux negatives. 

that tubercle bacilli 

are excreted i n aeros olized drop lets during coughi ng , 

in su s cep t ible host sneezing and spealting 

r esult. 

and 

The lack of association infection 

betHe en 

may 

cough history in the househo ld 

study could be 

individuals with 

and man toux 

rea c tion status in 

of mi s clnssification 

this 

of 

the possiblity 

history of 

c o ugh a nd without. Since the respondents for this 

que s tions were the students in the age group 7 - 14 • 

A strong associ a ti on is n ot als o exp ected since 

n ot all" cough" symptoms which persist . morethan 

f o ur weeks ; attributed to tuberculosis other chronic 

obstructive lung diseases also result similar 

complaints • 
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CHAPTER VI 

CONCLUSION 

This s tudy has demonstrated the importance of 

tuberculin survey in determining the average annual 

risk of infec tion. Furthermore, it was also pos sible 

to estimate t he incidence of smear positive cases 

and tuberculous meningitis cas es annually. If one 

gets the se incidence fi g ures perci s ely, it help s in 

the p l anning of c ontro l measures of TBe . Since only 

as little as one-third of smea r positives cases, 

the transmi tter of the disease, are diagnosed. Thi s 

study could show tuberculosis situation in the awraja 

a s a sample survey. 

It i s evident that this study gives also the 

prevalence of tuberculosi s and its determinants in 

t he surveyed scho o l 

st8tUS is impr oving 

t he study confirmed 

chi l dren. Eventhbugh":! ',s ocio-economic 

from ancient times at present 

t hat overcrowding plays a 

significant ro le in the trans mis s ion of tuberculosis 

in the area . 

This study hos al so pointed out the 

coverage of BCG vacc ination in the a rea was very 

low. Therefore there is a g ood reason for 

introducing re-va c cinati on at schoo l entry age and 
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irrespective of vaccin a tion at birth. Vaccination 

at school 

attend8nce, 

children • 

inf e c tion s 

is fe a sible and due 

it will cover the 

It is also important 

occure at schoo l a g e 

to growing school 

majority of 

to know that most 

and puperty 

J 
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REC OmlENDi\TI ONS 

Tuberculosis being 

cause of morbidity 

has not been given 

one 

in 

of the common leading 

the country; attention 

study the trend in 

epidemiological terms • 

to 

This study 

health. 

has showed still 

it its 

will 

burden on the 

be es'ential to 

publics 

conduct 

Therefore 

nation wide survey 

~norder to determine the magnitude. 

2. 

3. 

Tub erculin survey at s 

i s not enough to study 

infec ti on. It's highly 

psricu13r age 

the trend of 

and ye ar 

risk of 

recommended to study the 

p attern wi t h simil ar me t h ods and represent a tive 

s ample peri odic a lly; five ye ars. 

Appropriate ,effective and with hig h 

low cost control proGramme as part 

activities will be ma ndatory inorder 

an d mini mize t he case load Since 

technical & 

of PRC 

to decrease 

casefinding 

a nd treBtement .is ~ ~ _ the basis in tuberculosis 

control programme . 

4. It wa s f ound tha t there was no associati on 

between mRntoux positivity and raw cows milk 

c onsumpti on. It will 

~r.elevant t o conduct 

bovine tuberculosis since 

population • 

be a ppreci able and of highly 

study on the prevalence of 

th:eir is leI!ge 11 vestock , ~ 
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APPENDIX A 

A PPENDI CEO, 

SANPLING OF SC HOOL .. 

After a list has been prepared for the 

district with accumulated 

of s choo ls will then be 

totals, a fixed number 

selected with probability 

proportional to size. If there are a few 

extremely large schools in t h e selected areas these 

sc hoo l s will be subdivi ded into two or more"blocks " 

DI FnRENT OUT OFF POINTS 

Usually indurati on of 10mm and over are consi dered 

to be specific for past inf ec tion with M. tuberculos i s • 

The prevalence of 

taking all sub jects 

over as number ator 

infection is then calculated by 

with induration of 10mm and 

and the t o tal of all subject s 

tested as denominator. 

TECHNIQUE CF TEST I NG AND READING 

The 

2 TU Ppd 

diluet • 

tuberculin test is carried out with 

Rt 23 wi th Tween 80 adde d as 

The tuberculin used was fr om 

·"stablizing 

the stock 

soluti on prepared by the 

CopenhAgen The d i lu tion 

He a lth Research Institute, 

Statens Seruminstitute, 

prepa red by National 

in Addis Ababa • 



PPD TEST PROCE~URE 

Special syringe 1ml, graduated in hundreths 

of a mililiter and used with 25 or 26 gauage 

10mm l ong, disposable ne edles. 

38 

The nee d le point is inserted in the superficial 

layer of the skin of the forearm while the skin 

ij l~ghtly stretched in the direction of the needle 

and length wise of the arm The syringe is held 

by the barrel only and the plunger is not tounhed 

until the needle has been satisfactorily inserted. 

is slowly injected, and the 

the end of fue pulnger before 

The volume of 

fing er removed 

the needle is 

0.1 ml 

from 

withd ra wn (2 2 ) This will result 

in a 3 - 5ml diameter a that an?emic weal. 

MEASUREHEHT OF REAC'rI ON 

AND RECORDING 

The test i s rea d ( examined) 72 hours after it 

has been given. The reAding i s linited to single 

aspect of the re action , viz. the induration. The 

test is carfully palpated and if an induration 

is present its limits are determined and its 

transvers diameter (transverse relative to the arm) 

is measured i n milimeters. Transp arent firm rulers 

with milimeter graduation used for measurement. 



is 

The Hidest 

r ecorded in 

transver s e diameter of 

mil imeters . If there 

39 

the indura ti on 

is n o 

pa l pab le ind ur ation, "0 " is r e c orded . The results 

were rec or ded on the i ndiv i d ua l study paper. 

I1EA3URE}:ENT OF NUTRITI ONAL 3T ATUS 

The rel at i onship be tween weight and hight which 

c an only deter mine the present nutritional status 

wit ho ut any reference to possible past e p isodes of 

malnutriton ( WHO ) 

To f acilitate the c alculat i on f o r the overall 

o r eva l ence (all ages and bo t h sex es combined) , 

of malnutri ti on Ha s derin ea a s tne number of 

c~il d ren in the pop ulati on f a lling below the 

m e ~ i a n - 2Sd ., by c omp aris on with t he reference popu l a tion 

The c hosen cut-off point i n our case i s 2 s tonda r d 

d eviati on or more below the media n weight f or 

hei3ht of the reference population. 

PERC;;;HTAGE '''EIG:;; F OR HEI GHT DISTRIBUT I ON 

Bet"een -1 SD 

and median 

30 . 4 

Betl;een - 2 3D 

and -1 3D 

34 .3 

Below 

- 2 SD 

13.7% 
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AP PENDIX ... B 

CA LC\1 LAT I ON OF ,\VEll AG E 

ANl'lUil L ll I S K OF I NF ECTI ON 

Fositive tuberculin subj ec ts with di ameter 10mm 

or mor e will be b e c ons i dered and t h e risk of 

infe c t i on is calculated as follow s . 

1 • The age rang e 7 - 14 ye ars 

2. Mea n ag e 10 yea r s 

3. Le t P = Pr opor t i on of tuberculo s is 

pos i t i ve d ue t o TB infect i on 

4..i If i = The over ag e annua l ri s k of 

in f e ct i on 

Then Pr obabili ty (not i nfe cted in 1 y ear : ) 

Fr om 3 ; 

= 1 - i 

Pr obabi li ty ( infect e d i n 10 y ears ) 
= 1 - ( 1 _ i )1 0 

Pr op orti on 

Therefor e 

of tubercu losis ~ ositives 

= 1 -(1- i ) 0 

1_ P =(1_i)10 

P = .1 263 

1 - . 1263 = ( 1 - i ) 1 0 

. 8 7 37 = ( 1 - i ) 1 0 

( 1 - i ) = 10 (. 8737 
( 1 - i ) = ,' . 8 7 37 ) 1/10 

i = 1-. 9865 

i = . 0 1 35 

i = 1. 35 % 

j 
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APPENDIX 

Estimating t h e Risk of Infection from Prevalence 

Da t a ( 6 ) 

Methods of estimation 

The relationship between the pr evalence of infection, 

that is, the proprti on of a cohort which has been 

infected by a p articular age, and the annual risk 

o f infection to which that cohort has been subject, 

is bas ically a si mp le one It i s most e a sily 

expr e ssed in t e rms of the qualities which are 

c omp lementa ry to the prevalence of infection and the 

risk of infecti on, na mely the proportion of the 

cohort which has r ema ined uninfected and the annual 

ri sks of e scaping infection . The r e lati ons hip i s 

that t h e p r oporti on of the c ohort which is still 

uninfected by a p articular age is equal to the 

product of the annual risks of escaping infecti on 

experienced by the c ohort up to t ha t age. 

This rel a tionship may r eadily be used to determine 

t he av er age annual ri s k of infectmon in a cohort, 

from a preva lenc e figure at a particular age. 

no·"ever.l "':'xt:c is considerably more complic a ted to discover 

mo re abo~t ,.t he v ~ ri ations~ ~±n the annual risk ( in 

particular from y ea r t o ye ar and fr om one age to 

another), a nd thus to r econstruct the series of 

estimates of the annual risks of infection actually 
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experienced by the cohort. This 

if other prevalence fig'ures are 

is p ossible only 

available for the 

same r epresentative 

different times and 

the extent to which 

secti on of the 

at differeng 

variations in 

population, at 

ages • Moreover, 

infecti on can 

the nature, as 

be quantified 

well as the 

the risk of 

depends closely on 

extent, of the additiona l 

information • 

J 
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"iWDY No 

n 
- v 

'l"r-----------I 
I I 
I I 1-___________ 1 

l"1 / F 

b - ivEiGHT "g wt/bt SD 

7 - , HEIGHT: ___________ '--'llIS 

8 - .uGG SCAR YIN 

9 - "AN'ruUX REACTION SIc;", mrn 

1 0- ADDITluN_~L CHARACT,2a OF Il~DURATION 

11 - DATE OF TEST I NG 

12- DATE UF READI ciG 
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13- DISTANCE OF HEALTH I NSTITUTION FROM YOUR RESIDENCE 
____________ Krn 

14 - DO YOU DRINK cmls rULK? YIN 

BO I Lt:D RAW 

15- HOW ['!ANY PERSONS ARE LIVING IN YOUR HOUSE 

(FAMILY SI ZE) 

16- I S T:iLRE ANY ONE 'dHO HAS COUGH FOR A LONG3rt 

PERIOD (1 ~10NTH ) IN YOUR HOUSE YIN 
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APPENDIX - D 

LIST OF ELEJ.lEHTARY SCHOOLS 

I N THE DISTRICT \-lITH 

ACCUNULATED TOTALS 

" • r , ; 
I I , 

No : HAME OF ENTRANTS ACCUl1ULATED 
, , , , , , , , , , SCHOO L TOTAL , , I , 

I , , 
1 , Effes son 1 935 935 

, , No , , , , , , , , , , , 2 , Effesson No 2 618 1553 , , , , , , , , , 
I , 3 , Senb ete Seh . 494 2047 I , , , , , , , , ... , , 4 I Ksramara eh. 679 2726 , , , , , , 

I I , 
I 5 I Jewha Seh. 398 3124 , , , , , , , , , , 
I 6 , Bergibe Seh . 772 3896 , 
I I , , 
I I ; , , 

7 I I 
I Alala!\.man Gebeya 385 4281 , 
I 

, 
I 

I 
, , , I , 

I 8 , Aba l0 Feres 418 4699 I I I , , , , 
I 

, , 
I 9 , 

~leskelber 540 5239 . , 
I I I 
I 

, , 
I 

, , , 10 , Magna 215 5454 , 
I I , , I , 
I 

, , , 1 1 I Zenbo 141 5495 , , , , , , 
I 

, , , , 12 , Negesso 349 5944 , , , , , , , , , 
I 

I 13 , Dullet 159 6103 , 
I I , I 

I , , 
I , , 1A- I Sellel0 192 6295 , , . I , 
I 

, , , , , 1 5 , Bette 171 6466 , , I , , , , 
I 

, , 
11 6 , ;lu t age 186 6652 , , 
I , , , 
117 

, I 
I Yemel0 230 6882 

, 
I 

, , 
I 

I , , , , , 18 , Lulgesere t 147 7029 , , , 
I , , , I I 

I I 19 I Falma 117 7146 
, , , I , , , 

! 20 
I 

, 

j 
, Lugo 134 7280 

, , I , , , , 
I 
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No Name of Entrant Accumulated 
schoo l "'Total 

21 Abeye 1564 8844 
22 Armanya 798 9642 

23 SholaMed a 361 10003 

24 RasaGoba 19 1 10194 

25 Sengo t a 268 10462 
26 Shotel "mba 284 10746 

27 " MamiAmaba 229 109 75 
28 Kedebura 123 11098 

29 \-Iay l o 129 11 270 

30 Medina 147 11347 
31 Kureberet 88 11462 

32 Giltebert 198 11660 

33 Guenet 300 11 960 

34 Robi 1408 13368 

35 Zutt i 478 13816 

36 Kobbo 324 14170 

37 Terre 353 14523 
38 Kewot 350 14873 

39 Yellen 283 151 56 
40 };efesonaGo s s a 353 15509 
41 Arada 211 15720 
42 \'/okifle 195 15915 
43 Honb e rya 59 15915 
44 Dorasemet 223 161 69 
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No Name of Entrants Accumulated 

Schoo l Totals 

45 \;Tosen Kerker 136 16333 

46 Balche 202 16535 

47 Ayaber 183 16718 

48 Hajete 822 17540 

49 Anktar 172 17712 

50 Daniso 175 17887 

51 Addis Alem 267 18154 

52 ZoneAmba 141 18295 

53 Chere 151 18446 

54 EdoHedine 246 18692 

55 Safra 140 18832 

56 hUflchera 175 19007 

57 Degoche 78 19085 

58 Kabina Saramba 193 19278 

59 Dingay Hezge 284 19502 

60 Shasho Addis ;tmba 74 19636 

61 Jarra 63 19699 

62 Odabella 120 19819 

63 Bekeja 102 19921 

64 Gefram 330 20251 

J 
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