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SUMMARY 

The determination ot t~e prevel ence of tuberculosis infection within 

age groups and the relation of lnfection to factors unde r study, i,e., 

previous BeG vaccination, raw milk consumption, and intimate exposure to 

cattle were evaluated in a cross-sectlcnal community-based tuberculin skin 

test survey, and case-control analysis of the relation of infection to the 

factors under study 1n Mendeyo Awraja, Bale region (south-east Ethiopia), 

in chi ldren 5 months to 15 years ot age. A ~urvey cons i st i ng of an 

interviev/, examination of BeG scar on the right shoulder, and tuberculin 

skin testing and reading was conductea on 1892 children, 1dentified by 

systematic household survey from ten randomly selected peasant Vl I lages in 

Mendeyo Awraja. 

Out of the total 1892 children surveyed 1002 (53%) were males and 

890 (47%) were females. 1028 (54.3%) had a BeG scar and 864 (45.7%) had 

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

11 . 8% and 15.3% respect i ve 1 y . The overall .prevalence of tubercu los i s 

infection was 13.4%. The mean age of the surveyed children was 6 years. 

Prevalence of infection was lew in infants and children under 5 years of 

age and increases with age, being high in 12 to 15 years old. There was a 

significant association between infection and previous non-BeG 

vaccination, and intimate exposure to cattle, as determined by chi square 

statistics (p < . 05 ) . There was no slgnificant association between 

infection and ra\'~ CO';J'S milk consumption (p > .05). 



The avera!(e alm":1-l risK of illt'ection as calcuLlted from the r esults of' the 

study in non-vaccinated ch~laren "'as 2.73%. InCidence of smear-positive 

pulmonary tuberculosis cases Has calculated to be about 337 cases per 

290) 000 population (the set tIed awraja) s population). The study has 

enabled us to determine the annual risk of infection and incidence of 

smear-positive pulmonary tuberculosis cases in the community (awraja). 
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INTRODUCTION 

Tuberculosis is a disease that has long been an associate of man. 

However, it is only re cently, during the la st century that major 

breakthroughs have been made in its control. The causat i ve agent, M. 

tuberculosis, was discovered 1n 1882 by Robert Koch. Bac11Ius-Calmette-

Guerin (BCG) vaccination was only introduced SlXty nine years ago, and 

effective chemotherapy has been introduced for a 1 ittle over 35 years. 

World wide rates, particular ',y in the developed countr1cS, decreased long 

before the advent of effective antibIotics, lndlcatlng the m.3jor role of 

socioeconomic factors in the occu rrence of the Clsease. Yet tUberculosis 

today remains a major hea lth problem in all developing ceuntr1es . 

According to the World Health Organizat1cn, H~ 1967 there were over 

3.8 million cases, which corresponds to more than 100 cases of pulmonary 

tuberculosi s per 100,000 population globally. 
\ 
By 1977 J ten years later, 

there were estimated to be about 4 to 5 million cases of smear positive 

? 
and about 4 mi 11 ion cases of smear negative'. By 1982 the re were betl'leen 

15 - 20 million cases of actlve tuberculosis v/orldltllde with an annual 

incidence rate of about 10 mill ion and 3 mi 11 ion deaths yearly 

The incidence of infection depends on the prevalence of the sources 

of infectlon, \-:ith on average ten peopl e lnfected during one year by one 

unknown smear-posltive case of pulmonary tuberculoslS. Wl th as few as 

one-third of smear-posltlve cases being cur~ent ly dlagncsed in deve "!oping 

countries, the actual number of cases in these countries 1~ mUCh greater 
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than reported and 1 S increaslng quickly. The 1 nCldence of rl sk of 

infection is the best indicator to evaluate the tuberculosis problem and 

its trend. In areas !;/ith low access to health services, poor diagnosis 

and inadequate reporting, risk of infection continues to be the best 

parameter. 

For countries in which not ification 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 t uberculosis surveys of 

representat i 'Ie popul at i on samples \'Jho haven't been vacc i nated, i ndi cates 

the proportion of the population which has been infected or reinfected 

with the tubercle bacilli in the course of one )'ear 4From the 

calculated annual risk of infection, tne lncldence of smear-posltive 

pulmonary tubercL:'Jous ca~es in a given year can t:e calculated. Tuberculin 

skin test surveys therefore are us ed as a basis for determlning 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 cau se of hospitalization during the same year . Ahalysis 

of more than 6200 hospital deaths revealed that tuberculosis was the most 

common cause of death in 1984 . 6 

For the 330,000 people i n Mendeyo awraja, Bale regicn, the disease 

remains a major pub l ic health problem. According to 1987 data from the 

one hospital and tlW health centers, tuberculosis stood among the leading 

causes of morb idity in the district. ~he Regional Integrated Baslc 

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



8 tubercul os is \"J3S the feu rth most common cause of ill rless in the reg; en 
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To determine the magnit ud e of tuberculosis in chi ldren in the 

awraja, a tubercu 1 in ski n test survey was conducted on a representat i ve 

sample of children aged 6 months to 15 years of age. Prevalence was 

determined, using PPO positivity as an indic a t io n of TS infec t ion. 

Children between 6 months to 15 years, both those who had BeG vaccination 

and t hose who had not been vaccinated were included . I n add i t i on , an 

attempt was made to estlmate the relation bet~Jeen infection, previous BCG 

vaccination, consumption of ra\·, milk, and lntimate exposure to cattle as 

defined by livi ng in a room with them. 
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OB...JECTIVES 

The object i ves of this study are: one, to determine the prevalence of 

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

increase 'fJi thi n age groups in chi 1 dren 6 months to 15 years of age. 

Analysis of factors under study are: previous BeG vaccination, consumption 

of raw cow ' s milk, and intimate exposure or living in a room with cattle, 

which may be re13ted to infection rates. 



LITERATURE REVIEW 

Tube reu 1 os i G has been kno\·:n as a disease s i nee 1000 B. C. Despite 

being a serious disease with a known natural hist ory , and available 

effective therapy, the disease still remains a major health problem, one 

of the leading causes of morbidity and mo rtali ty ln the developing 

countries. 

The concept of a comprehensive tuberculosis control program on a 

count ry-w i de sea 1 e \·,as i nt roduced by the WHO Expe rt Comm i t tee on 

Tuberculosis in 1954~ Much effort and resources have since been invested 

in the implementation of the recommended control program policies . Yet 

progress in developing world countries ;-emains slow in both controlling 

current disease and decreazing the number of new cases. 

Bulla has attempted to estimate the worldwide incidence of 

tuberculosis based en the available morbidity and morta llty recording and 

reporting systems in the world. Accorcing to hi s estimates and 

extrapolations, the world \·,ide incidence of tuberculosis \·:as over 3.8 

million cases in 1967 and more than 3.5 million in 1971, Vlith about 

600.000 deaths. The majority of the morbidity and the mortality was in 

the developing countries. 

Six years late r, -:n 1977, ths incidence of smear-positive pulmonary 

tuberculosis \-las calculated to be 24 per 100,000 in Europe, 7 per 100,000 

in the U.S.A and Canada, 155 per 100,000 in Africa, 80 per 100,000 in 

Latin America, and 110 per 100, 000 population in Asia exc luding China. 

Four to five mi 11 i on cases of smear-positive pulmonary tubercL:losis, and 



, 
deaths have been estima t ed I n 19"7". 

Four years lat er in 1981, the global yearly i ncidence of tuberculosis 

cases was estimated to be 4 to " milllon and the preval ence 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 ho", 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 alloH the problem to continue at least for the foreseeable 

future. 

In the developing countries, whRre the notification of tuberculosis 

cases and data on morbidity and mortality are unreliable, 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 to 1971 in all age 

groups, 49.9% Here found to be positive reactors to tuberculin. In 1971, 

a s urvey conducted in all age groups in east central Nigeria, showed the 

prevalence of tuberculosis infection to be 2'7.4%. Age specific rates in 

iO both countries 'vere approximately equal. 

Tuberculin skin test surveys carried out in various parts of Africa 
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in children 0 to 9 years o:d have revealed rates as high as 23.6% in urban 

Sierra Leone and as low 3S 6.3X in rural Zanzibar, with 11.2% rural and 

10.8% urban in Gambia 1 15.4% rural and 14.9% urban in Ghana, 9.7% ru ral 

and 8.1% urban in Kenya, 8.0% rural and 9.2% urban in Liberia, 19.0% in 

rural Sierra Leone, and 10.0% in urban Zanzibar 

While it ~Ias suggested that the prevalence of tuberculosis infection 

is constantly higher in urban areas than i n rural areas in developed 

countries, the difference between urban and rural areas \,ith regard to the 

prevalence of infection i~ variable, with mC3t African countries showing 

little difference 10 

In many deve loping countries tne annual risK of i nfectlcn is 

H 
est imated to be in the range of 2 to 5 % "For every 1% risk of 

infection, there are about 50 3mear-posit;ve pu":monary tuberculosis cases 

per 100,000 population. 

While success in control programs can be follCl'led by serial 

determination of risk in infections over time, it has been done relatively 

rarely in developing countries. In Afri can count ri es I-Ihere temporal 

trends have been fo 11 o~"ed 1 such as Lesotho, Uganda and Morocco, the annu31 

risk of infection remained high at 3% in Lesotho, and 2.3% in Uganda even 

after 8 to 12 yea r s. Moro(;cc \'Jas cne ex(;eption, reporting a decrease in a 

rural area from 3.1% in 1950 to 2.3% in 1971 and a decrease from 4.8% in 

11 1950 to 1.6% in 1971 in Kenitra city was Observed 

In Ethiopia several tuberculin skin test surveys have been done to 

determine the magnitude of tuberculos is infection in various communities, 
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since 1938 . lhe annual n s ~ of infection in Ethiopia exc lud ing Addis 

Ababa was est imated at 3% in 1988 or 150 to 180 ne\-: sputum-pos i t i ve cases 

of pUlmonary tuberculos is per 100,000 populatlon per year. Such a rate "i s 

equivalent to at least 70,000 new pulmonary tuberculosis cases for 1988 in 

a total population of 46 million 12 

A 1938 survey in Shoa region carried out in the 5 to 12 year age 

group of children showed the prevalence of tuberculosi s infection to be 

28.2% 
1'1 , . 
' "A survey conducted by D Archangel0 from 1940 to 1943 on 700 

chi ldren of all ages, in nine regions of Ethiopia in rural and urban 

communities reported tubercul os is inf ection to be as high as 71.8% in 

rural Dire Dawa and as low as 25.8% in rural S;damo 11 

The only Tuberculosi s Control Campaign ~'l a s l aunched in Ethiopia from 

1953 to 1955, when a tota 1 of 600,000 chi 1 d ren "ere vacci nated wi th BeG 

a 11 over the country . tIt the same time, f1antou x test i ng "as carri ed out 

among more than ha 1 f a mi 11 i on peep 1e between the ages of 0 to 20 years , 

in the eleven regions of the country. All reg ion s except Bale, Garno Gcfa, 

and Illubabor we re covered. Overall the positive reactors were about 50%, 

with a rate of 32.4% in the 7 - 14 year olds 12, 14 

Ten yea rs l ater, in 1963 - 64, a 5urvey in 5 to 9 year clds in urban 

Addis Ababa shewed a prevalence rate of 32%, while rural children in the 

15 same study had a rate of 22% 

A study carried out by Fu l ler in 1979 i n south western Ethiopia, in 

children 6 to 10 yearf of age showed the prevalence of tuberc ul osis 

infection to be 23% 15 
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On the basis of the above studies In Ethlopia . determlnation of the 

annual ri sk of infect ion has been attempted. The ca",culated risk of 

infect i on \-las est imated to be 3 .3% for Shoa regi on in 1938, 3% for the 

e leven regions s urveyed in 1953-55, 4.5% for Addis Ababa in 196:1-64, and 

3.5% for wellega region in 1979. Compared to ot her countries on t he 

continent, Ethiopia has one of the highest rates of tuberculosis in Afr i ca 

12 

While inhalat;ion is by far the commonest mode of transmission, in 

areas where there is no pasteurization of cC~'J'S milk, and bovine 

tuberculosi s is common, the disease may also be transmitted by ingestion 

of raVJ cm"'s mil}-" Bovine tL!berculosis is an important facto r in the 

epidemiology of tubercu l osis. The magnitude of tUbercu losis infection in 

cattle in Ethiopia is not we l l known. However, the existence of bovine 

tuberculosis in map is a sigfl1ficant prcb ~ em In the country 

In some parts of the Iwrld , the ri sK of tuberculosis ln man has been 

noted t o increase wi th an increase in tUberculous cattle. In other 

areas, where there is little catt l e tUbcrculo~is, there may still be a 

high tuberculosis mortal i ty in man , and vise verss. One explanation of 

these findlngs is tha~ long term protectlOn against adult infection 1"lith 

human tube rcle bacilli may be ccn te ~reu b}' bovine infectio n in 

11 chi 1 dhood . 

The use of BeG vaCCl nat i on in prevent i ng t ubercu 1 os 1 S '~3.~, ' ntroduced 

in 1920. BeG has been found effect; ve 1 n prevent i ng seve re cases of 

tuberculosis in children, partlcular l y tUberculous menlng1t ls, septlcem18, 
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and miliary TB, but -:t is not generally consi de red to offer much 

protection agalnst other forms of TB, a lthough thlS appears to vary from 

count ry to count ry 
IQ 

'" In an assessment of the efficacy of BeG 

vaccination, several studies have been undertaken throughout the world 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 of TB disease than those who did not receive BCG. when all forms 

of tuberculous disease were considered together 
~I n 

. -When thi s study was 

revlewed by the S.E. ASian Reglon Research Study Group Meeting cn TB in 

1981, it was felt t hat there might be several reasons \c"Jhy the study fai led 

to show any benefit from BeG. These reasons were: 

1) there \·:3S a hlgh prevalence of env lrcnmer1tal mycobacteria in the study 

area. 

2 ) even though there \<las a high risk of annual infection, abaut 2%, 

there were very few cases of tuberculcsi $ arising from such 

infections. 

3) the South Indian stra in of tubercule baci 11 i isolated from tne 

patients might indeed be less pathogenic in man. Infectl0n by this 

strain might give rise to tuberculin conversion but no primary disease. 

However, the preliminary results of the survey cn BeG efficacy in 0 

to 6 years old chil dren born in Lome Hospi tal , Togo, 1984 have shown that 

the protection afforded against a11 form~ of tuberculosis, during the 

21 first 8 months was as high as 71.8% 
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MATERIALS AND METHODS 

The study design was a cross-sect lona 1 survey of tubercull n sk, n 

testing in chi ldren 6 months to 15 years of age, w1th a case-control 

analysis of Mantoux pos1tives ana negatives with regard to previous BeG 

vaccination, consumption of raw CO~I'S mllk and 1ntlmate exposure to cattle 

as defined by living togeher 111 a room with catt-Ie. The survey took place 

from October to the end of December 1989 . The study design and selection 

hierarchy could be summarized as follows :-

330,000 (total awraJa populatlCn) 

/---------\ 

40,000 

(nomads excluded) 

290 ,COO 

(settled population) 

172 peasant villages 

random sampling 

10 villages 

1 : 5 systemat lC hcuseho ld survey 

of children bet\oJeen 6 months to 15 years 

Cases were children ~lhO were considered positive to the tuberculin 

skin test reaction. Posi t i vi ty was determined based on the presence or 
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absence of a BeG sea r . In the presence cf BeG scar, posltivity was 

deflned as an area of lnauration measurlng 15 mm. or mere In its Wldest 

diameter after the intraaermal injection of 2 Unlts or 0.1 m'l Purified 

Protei n Derivative (PPD). Readlngs were done 48 to 72 hours post 

injection. In the absence of a BeG scar, positivity was defined as areas 

of induration measuring 10 mm or more in thelr widest diameter. The 15 mm 

cut point was set for BeG scar positives in order to exclude skin 

sensitization due to previous BeG vaccination. "" 

Controls VJere chi 1dren selected from the same vi 11ages and same age 

group, but who were Mantoux negatives. 

The determi nat lOn of the sample s 1 ze requi red >Jas done for each age 

group, i.e ., 6 months to 3 years, 4 to 7 years, d to 11 years. ana 12 to 

15 years. Based on prev iOllS Eth i 001 an studl es, the infect ion rate \las 

estimated to be between 15 - 30%. A + 5% was set to be a maximum 

discrepancv between samole and population oercentage In lnfection rate. 

Alpha vIas set at 0.05 so that we ccu 1 d be 95% ce rta in that tne true 

populat ion value was v/ithin these limits . 

Using the formula n = (Z ) (100) 2 (, ) (1- ) 

where 

" J 

" 

= estJmated true populatlon prcpcrtlor. 

= absolute confidence li mits 



Sol vin.; for n YL; l -t:, : 

n = 1196/5)2 ( 1- when = 0.15 n = 196 

= 0.3 n = 332 

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: 

P1 = probability of exposcITe to cattle given that PPD positve was assumed 

to be 0.8 

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

assummed to be 0.6. 

Then a value of a = . 05 and B = 0.2 was sette<i. From the table of 

estimation of sample si ze , 91 PPD positives and 91 PPD negatives or 91 

cases and controls are needed. 

If we asstnne that PPD posItives are 15% of the study population then 

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

THE SAMPLING TECHNI(pE 

(a) First Stage : The list of kebeles and peasant villages in the 

awraja was taken to form the sampling fr3.me. Of the total of 172 

villages, 10 were selected by a random sumpling method. 



{b I Second Stct.J;t. . L.:·nng all (·:8 tlmati')l1 of about ::00 hnusenold::; in 

each of the ten selpcted villages, a s8JTlpJ.ing interval ,,'as selected to 

allow about forty household to be visited in each village. Every 5th 

house !;as then visited . Thus , a total of approximate:i.y 450 children were 

obtained for each age group . All children Hithin the age group (j months to 

15 years of age, Hho did not have chronic illnesses, and were 

permanently living in the selected house were included in the appropriate 

sample for their age group. 

DATA COUECI'ION 

The pilot phase: - The pilot phase took place during October 1988. 

10 intervietve rs and 2 field supervisors were selected from health 

assistants in the district health units and were trained for 5 days in the 

technique of intrademJal i njection of PPD and of reading the tuberculin 

skin test, and in administeri ng the questionna ire. 

Has given to the intervieHers 

Detailed instruction 

A pilot study Has then conducted on 100 children attending the Robe 

Health Center polyclinic . Results were read and recorded by two different 

intervieHers for each child betHeen 48 to 72 hours after the 

injection, inorder to eduoate interviewers on the technique of injecting 

and reading the test. 

The main survey: - Prior to arrival of the field survey team, a 

letter Has sent to the chairperson of each selected village to inform them 

of the purpose of the study and to seek the cooperation of the leaders of 
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the vi 11 age. The field survey VJas canducted In the 10 rpndcmly selected 

villages by two teams of five intervi c\"le rs , eacr. team having unc t ~ eld 

supervisor. At the tl me of t he init ial vlsit, quet':tions V/er"e asr-.ed about 

exposure to a cough; ng person f or at 1 east a montn in th:: past 

year,consumpticn of ral,-J milk etc. ( see Annex 1), 

examination of the right shoulder \;as done for the presence of BCG scar 

and tuberculin testing was administered on the antevolar aspect of the 

right forea rm. Reao i ng and recordi llg of the size of the skin reaction to 

PPO was carried out on return visit to the vill age 48 hours later. Names 

of subjects who were absent from thel r home but who \:ere at tending s chool, 

were recorded and were then traced i n the i :" fe$pect i ve school s that day. 

Chi ldren who cou 'd not be traced after 7~ hours :Jr 3 days were excluded 

from the ana 1 \'s i s . 

The SL.rvey vlith in the vi 1 !age ~Jas GCndJcted ';;lth assistance of one 

village member, usually the v i l lage's ccmmurl1ty health agen·,:. The parents 

and older chi ldren were br-iefed about the study and were asked to be 

ava; lable during a revls-lt of the fle 1d survey team t\;,O days after the 

skin test. For respondents unde r the age of 7 years the Questionnaire was 

answered by the mother or father . 



16 

RESULTS 

A total of 2050 children were tested tor tubercu"in sk ln 

sensltivlt y. 1892 (92.3%) of the total,cni !dren surveyed hac their 

results read. The others were unable to be traced. 

Overall 13.4% of the children \~ere positive on PPO testing when the 

15mm cut-off point is used for BeG-positive children.When the 10mm cut-off 

is used for all children,the prevalence of PPO positivity is 21.2%. 

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

The mean rea:tion size of ail the children tested was 13 mm in 

diameter" The frequency distri~utions of diameter indurat ion of BCG-

posi tive& BeG-negative chlldren are present8d 1n figure 1&2 respectively. 

In the bivariate analysls of factors under stUdy, the follm·ling 

factors were found t~ be sisnif~cantly di f ferent between cases and 

controls or PPD positive and :iegatlve Children: 

-age of the children. 

-BeG scar positivity, and 

-living w~th cattle. 

These relationship \'Jere true whether a 10mm limit was chosen for all 

children,or whether the BeG-positive childroen were given a limit of 15mm. 

The resu l ts of the comparison of age g~oup by PFo positivity and 

negativity is presented in table 2. 

The percentage dist;~:buL";o~' of ?PD ~csiti'./lty 3.,;10n9 1892 children by 

age group i ~ presented in figure 3. 

The result of the comparison of BeG scar P~SitlVi ty by PPD 1S 

summari zed in ta:Jle 3,sho~ol1r.g tha~ those wlth a BeG scar are less likely 

to be PPO positive. However,1 7 the 10rnm cut-o+f is used fcr all children 



the I elation<,.l1p l,; reversed Wl.th chi11r8n "i 1,;1 BeG scar being m,,lre likely 

to be PPv posi,Live. Spe tah:,e 3b,nev table) . 

t\nalysis of living in a room with cattle in relation to PPD is shoh'n 

in table 4. 

The following fac tors showed no sifnificant ~~fference between PPD 

positive and PPD negative children.Agdin,this was true whether or not the 

15mm cut-off was used for BCG positive children, or whether lOmm was used 

for a ll children. 

-sex (p > . 1 ) . 

-raw cOH'smilk consumption (p > .05). 

-household size (p > .1). 

-C'ontact history wHh a coughing person (p > .05). 

The prevalence of FPD posi 1:i vi ty by sex is sUlTllllll.rized and presented 

in Table 5 . 

To detern'ine the strength of the '?Ssociations among statistically 

significant v&riables, oads ratios and 95% confidence intervals 

were calculated. 

A strong association "as found in the followi:1g fac';;ors 

-ag". 

-living with cattle . 

The relationshIp of the folloFing inc.ependent variables was 

calculated to assess covar~ance: 

-BeG scar positivity by age. 

- BCG scar by living with cattle. 

A summary of the relationship bPtween age ar.1 BCG scar positivity is 

presented in table 6. 

Percentage rustributior.s of' sec scar p0si tj,ity in each age group is 

also presented in figure 4. 
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It was ',huught tnat not having a BeG scar and living in a r :.>om with 

cattle might both ~erresent the very poor. nCG scar by cat.tle wa s 

therefore cross tabulated. There was no signif iccmt difference observed. 

The result of the analysis is presented in Table 7. 

Calculated anrlual risk of infection among non- vaccinated children 

is 2.73%. See Annex II. 

Incidence of sDear-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 

met hod assumes an equal risk of infec tion in all age groups. 

TABLE 1 

THE CHARACI'ERSTICS OF THE SURVEYED 

(Mendeyo Awraja, Bale, 1989) 

j---------- --------------------------------------------------------\ 

No PARAMh"'TER FREQUENCY % 

1 NO OF CHILDREN 1892 100.0 

2 MALES 1002 53.0 

3 FEMALES 890 47.0 

4 AGE GllOUP IN YEARS 

.5 - 3 460 24.3 

4 - 7 423 22.4 

8 - 11 778 41.1 

12 - 15 231 12.2 

(TABLE 1 CONTINUED: 



(TABLE 1 CONTINUED) 

NO PARAMETER 

5 HOUSEHOLD SIZE 

2 - 4 

5 - 7 

8 - 10 

11 + 

6 BCG SCAR 

PRESENT 

ABSENT 

7 CONTACT HISTORY 

NO 

YES 

8 COW'S MILK CONSUMPTION 

YES 

NO 

9 RAW MILK 

YES 

NO 

10 LIVE WITH CATTLE 

YE S 

NO 

FREQUENCY 

118 

821 

723 

230 

1028 

864 

388 

1504 

1304 

586 

794 

510 

574 

1318 

% 

6.2 

43.4 

38.2 

12.2 

54.3 

45.7 

20.5 

79.5 

68.9 

31 . 1 

60.9 

39.1 

30.3 

69.7 

19 
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of BGG scar positive children, 1989. 
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age .5-3 

group 4-7 

in years 8-11 

12- 15 

TABLE 2 

PREVALENCE OF PPD POSITIVITY 

2 

BY AGE GROUP 

(Mendeyo, Ba 1 e, 1989) 

+ 

19(7.5%) 

3e(15%) 

140(55 . 3%) 

56(22.1%) 

441(26.9%) 

385(23.5%) 

638(38.9%) 

175(10.7%) 

x df 3 = 78.9 (p < .001) 

OR 

2.29 

5.09 

7.42 

(The odds r atios are: the odds of being positive 

compared to the youngest age group.) 

A cutt-off 15mm 1S chosen for children who are BCG positive. 
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BCG 

SCAR 

YES 

BCG 

NO 

TABLE 3a 

PREVALENCE OF FOSITIVITY AMONG 

CHILDREN TESTED BY BCG SCAR 

(Mendeyo, 1989) 

INFECTION 

YES NO 

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

NO : 132(52.2%) 732(44.7%) 

: 253(100%) 1639 (100%) 

2 

TOTAL 

1028(54.3%) 

864(45 . 7%) 

1892 (100%) 

X = 4.71 ,p < .05 ,OR = 0.74(.56 - 1) 

(<<hen using 15 nun cut off for scar positives) 

TABLE 3b 

PREVALENCE OF FOSITIVITY WHEN USING 

10 MM CUT OFF POINT 

PPD 

YES NO TOTAL 

270(67.2) 758(51 1.028 

2 

132(32.8) 732(49) 864 X = 33 .8 

P < 

402(100%) 1490( 100%) 1892 

.001 



YES 

CATT LE 

NO 

TABLE 4 

PPD POSITIVITY IN RELATION 

TO EXPOSURE TO CATTLE 

(Mendeyo, 1989) 

INFECTION 

YES NO 

98(38.7%) 476(29%) 

: 155(61.3%) 1163(71%) 

253(100%) 1639(100%) 

2 

x = 9.24 (P < .01) 

TOTAL 

574(30 . 3%) 

1318(69.7%) 

OR = ~.54 (1.17, 2.02) at 95% CI 

Odds of being infected, live with cattle. 

This uses 15mm as a cut-off for 8GG Dosltive chl1aren. 



Table 5 

Prevalence of Tuberculosis infection 

in boys and girls 

Gendre No. No. infected 

Boys 

Gi rl s 

Total 

2 

/ 

1002 

890 

1892 

X = 0.66 (p > 0 . 1 ) 

140 

113 

253 

25 

% infected 

14.0% 

12.7% 

13 . 4% 
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TABLE 6 

RELATIONSHIP OF BCG SCAR WITH AGE 

BCG SCAR 

YES NO ODDS RATIO 

. 5-3 267(26% ) 193(22.3%) 

AGE 

4-7 270(26 .3%) 153\17.7%j , ?7 
, .... 1 

IN 

8- 11 403(39.2%) 375(43.4%) 0 .77 

YEARS 

12-15 88(8.6%) 143 ( 16 .6% ) 0 .40 

2 

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

Odds Ratios are the odds of being BCG scar positive as compared to the 

youngest age group . 
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CATTLE 

TABLE 7 

RELATION OF BCG SCAR WITH 

EXPOSURE TO CATTLE 

(Mendeyo, 1989) 

BCG SCAR 

YES 

-----------------------

YES 294(28.6%) 

-----------------------

NO 734(71.4%) 

-----------------------

1028(100%) 

2 

X = 3.22 (P ) .1) 

NO 

280(32.4%) 

584(67.6%) 

854(100%) 

OR = 0.84 ( ~.69 1 1. 02 ) at 95~ CI 

29 

TOTAL 

574(30.3%) 

1318(69.7%) 

1892 (1 00%) 
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DISCUSSION 

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 mode122 . However, this may pose 

a problem in populations "here BCG vaccination is widely practiced. In 

such places selective analysis of those individuals without BOG scars may 

be used. 

In the determination of the prevalence of tuberculin sensi ti vi ty, 

there exists an uncertainty associated with the interpretation of 

tuberculin tests in individuals with a past history of BCG vaccination. 

The determination of significant reactions from those non significant ones 

may create difficulty'!. 

The distinction between reactions representing tuberculous infection 

and cross-reactions is not precise. In general, the larger the reaction, 

the greater the probability that the r eaction represents infection with M. 

tuberculosis'3. For individuals without BOG scar, the cut-off point of 10 

mm induration is accepted. However, individuals with previous BCG 

vaccination need caution in interpretation of their results.Because of the 

difficulties of choosing a cut-off point for PPD positivity in BeG 

vaccinated children,analyses of the results was also done using IOmm as 

the cut off for children both with and without BCG vaccination. The 

difficulties in choosing a cut off point have been reviewed by Young et al 

in 198822 . 

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

years of age ,,,as found. This was achieved on the basis of selective 
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analysis for those Hith BCG scar and "ithout BGG scar. Two different cut-

off points were set for them. I ~" could he argued that particularly in 

older children, 15 mill is t oo high a cut off. To th" extent that this is 

true, this study underestimates the true prevalence of TB infection. 

A prevalence rate of 13.4% positive reactors found in this study in 

children aged 6 months to 15 years i s comparable Hith figures from other 

countries in Africa and some previous studies in Ethiopia. For example, 

the percentage of r eactors t o tuberculin in East Central Nigeria among all 

age groups was reported to be 27 .4% in 19 71 1°. The hi gher rate is 

attributable to the fact that the study population consisted of all age 

groups. 

The result of studies carried out in Gambia and Ghana, which r evealed 

prevalence rates of 11.2% and 15.4% respecti vely a~ong children aged 0 to 9 

years of age in 1964 is also compatible with the present studyl0. 

The rE:sult of a study carried out in south western Ethiopia in 1979 , 

among children between the ages of 6 to 10 years revealed a prevalence rate 

of tuberculosis to be 28%16 . When we analyze the present study result by 

age groups, we have shown l ower results. 

The calculated annual risk of infection from the prevalence survey 

the present s tudy is comparable with the arm.ual risks of infection in 

other African countr i es. In Upper Volta , the annual risk of infection in 

1957/68 among children aged 1.5 t o 5 years was 2.9%, and in Libya it was 

2.3% among children bet Heen the age of 0 to 4 years during 1959/6012 . 

Although, there a r e differences in the study population, one may compare 

these figures ,·;ith t he result of the present study. 
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The associatlon betw~en tube rculin sensit ivi t y and age, that i s 10\"/ 

tuberculin sensitiv ity in younger age gr oups was a l so consistent and 

supported by othe r studies 10,22 

High coverage of BCG vaccination has been demonstrated among the 

total 1892 children surveyed, which shows a ~idel y practi ced immunization 

activity in controlling the disease. I n the analysis of BeG scar 

positivity in each age group, 11 higher coverage of BCG vaccinati on was 

observed among chi l eren aged 4 to 7 years, wl'nch was a result of a single 

ant i gen vaccination campaign ca rri ed out by Norwegian Church Aid in the 

region five years back. 

As in the present study, i n most popUlations studied previous ly the re 

was 1 itt Ie di fferences between the sexes in the frequency of tubercul in 

reactors during chi ldhoad . 1) 

Although , traditionany ove rcro,lcJ lnQ has been impllcated as one of 

the factor s that predispose to the development of l nfection, no 

stat i st i ca 11 y sign ifi cant assoc i at i on was observed betl-Ieen 1 nfect ion and 

househo ld S1ze 1n the present study. An explanatlon for th1s f1nd1ng may 

be cited as fol lows: It is not overc rowdlng Oy i tse l f that predisposes to 

the development of a d~sea5e or infection. There has to be a source of 

infection . active case d lscharging tUbercle bacl! Ii. It has been clearly 

i nd'i cated that cases \'Iith Ac id Fast Bacll1 i negat i ve but culture pos i t i ves 

are less 1 ikely to transmit t Ile disease . 24 

In the present s tudy, I-Ie failed to shOw a statistically signif icant 



assoc.iaLion between consumption of raw COl" S milk and evid.ence of 

infection . Howe?er , it is well documented that M. bovis is transmitted by 

inges t ion of especially raw cow's milk. It has been documented that in 

the NetherlanC'.s the annual risk of tuberculosis infection was noted to 

change drastically af te r 1940 as a r esult of compulsory milk 

pasteurization, which may explain in part the contribution of bovine 

infection in the population. 

There was statis tically significant association between the rate of 

infection and intL1la ·ce exposure or living in a room with cattle as seen in 

this study. Whil" bovi.ne tuberculos is has been lmown as a problem in 

Ethiopia, its tn'- prevalence is unknown and its contribution to 

tuberculin sensit~vity in this study is also uncertain. However, studies 

carried out in Sw :-den have revealed that the a11Ilual risl{ of tuberculosis 

infection in m,", increases with an increase in the proporti.on of 

tuberculosis in rattle: 7 . 

Possible t;eaimesses 1.:'. this study findings include limitations in 

interpretation af tuberculin sensitivity in individuals with previous BCG 

vaccination, l.speciall:, in older age groups. By applying this method we 

hope to increase the sell.3itivity of the measurement in the present study. 

To the extent that t he cut off point was too high, we increased our 

specificity at the expense of sensitivity. 



CONCLUSION AND RECOMMENDATIONS 

This study has demonstrated a high burden of tuberculous 

infection and exposure i n children, starting 1n early childhood and 

increasing at least until school age. It has also demonstrated a fairly 

high coverage of BeG 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 fail ed to show a statistically 

significant associ~tion between consumption of raw milk and infection, the 

contribution of bovine tuberculosis to the occurrence of human 

tuberculosis in the community should be further investigated. 

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

recommendations Here made : 

-BeG 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 t he disease. 
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vacci nat i on accordi ng to the present s tudy .Ias of 1 itt 1 e order (23%). 

Although there is a statistlcally significant assoclation between 

infection and previous BCG vacclnation, the association is of a weak 

strength and of limited clinical signl ficance . 

Posslble weaKnesses in this study flndings lnc ·lude limitations in 

interpretation of tuberculin sensitivlty in individuals wlth previous BCG 

vaccination. especially in older age groups. By applying this method we 

hope to increase the sensitivity of the measurement in the present study. 

To the extent that the cut off point was too high, we increased our 

specificity at the expense of sensltivlty. 
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ANNEXES 

ANNEX I QUESTIONNAIRE 

1. Name of the respondent ________________ ___ No. ___ _ 

2. Sex __ 

3. Age __ 

4. Place of residence ____________________ __ 

We reda _____ _ 

Kebele ____ _ 

5. History of conta ,~t \-lith a coughing person at least for a month in the past 

year YES, ___ _ 

NO __ ___ 

6. Household size of thp. rp~~nnrlpnt ________ __ 

1. 2 to 4 persons 

2. 5 to 7 persons 

3. 8 to 10 persons 

4. 11 + 

7. Did you drink cml's milk in the past? Yes_No __ 

8. If yes to question 7, 

Is it : raw __ 

bOlled __ 

9. Did you live in a room with cattle? 

Yes No __ _ 
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10. BeG scar on the right shoulder 

Present ____ Absent __ _ 

11. PPO result in mm, __ _ 

ANNEX II 

METHOD OF CALCULATION OF ANNUAL RISK OF INFECTION 

1. the age range of children tested 6 months to 15 years 

2. mean age 6 years 

3 . Let P be the proportion of T. B. infection in no n-v accinated group 

4. i = the av~rage annual ri sk, then 

pro~ability (not infected in one year) = 1 - i 

probability (infected in 6 yea rs) = 1 -(1 - i) 5 

From t hree above, pr!Jportlon of Lb . posltives = 1-(1-1) 

The refore: 

1-p= (1 -i ) 6 

;::=0.1528 

1 - . 1528 = ( 1 1) 

.8472 = (1 i ) 5 

( 1 i) (.8472) 1" - = ' " 

= 1 - .9727 

= . 0273. 

i = 2.73%. 
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