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the sensitivity tests such as inoculum size, composition 

of medium, incubation period and reading of test were 

carefully controlled. 

Susceptibility of the strains was determined using 

the proportion of bacilli resistant to the specific drug 

in comparison with growth on a specific control using 

international criteria . 

Resistance was defined as 1% or more growth for H, 

R, E and 10% for SM and Th (8,21,44). 

Serum samples were tested for the presence of HIV 

antibody by a competitive recombinant Enzyme Linked 

Immuno-Sorbent Assay (Wellcozyme, Wellcome Diagnostics, 

Dartford, Kent UK) and antiglbulin recombinant ELISA 

assay. ELISA, was done on serum samples which showed 

equivocal results. 

laboratory of the 

All tests were performed in the AIDS 

NRIH. WHO recommendations and kit 

manufacturers instructions were strictly adhered (45). 

HIV test resul ts were not known by name to any of the 

peripheral and central l abora to ry technicians or 

interviewers so that confidentiality was maintained. 

Throughout this text HIV positive mean HIV. sero­

positivity since there are no reports of HIV, in Ethiopia 

so far. 

From previous studies the expected prevalence of 

initial drug resistance of tubercle bacilli ranges 

between 7.6% and 15.2% and that of acquired (secondary) 
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drug resistance ranges between 2 0% and 30%. Using a 15% 

disease prevalence in un-exposed group with 3:1 ratio of 

unexposed to exposed at a = 0.05, a sample of 336 would 

be enough to detect an odds ratio of 2.43 with 80% power. 

Sample size calculations were made using EPI-INFO 

statistical package. 

7. QUALITY CONTROL: For quality control a three days 

training of both laboratory technicians and interviewers 

was made as to how enrol, investigate and interview 

patients. Both questionnaires and specimen processing 

(collection, storage and transport) were pretested. 

Nurses were used for interviewing patients while the 

status of the laboratory technicians was the same in the 

three hospitals. Interviewers were visited daily and 

necessary corrections were made on the spot i.e., before 

patients collect their drugs. Culture and sensitiv ity 

were done in the central tuberculosis laboratory of the 

National Research Institute o f Health. The laboratory 

technician involved had a 20 year of experience and 

supervision was made by a senior microbiologist. 

8 . DATA PROCESSING AND ANALYSIS: Data collected from 

interviews and laboratory findings were analyzed using 

EPI-INFO (version 5.0 ) and SAS (version 6.03) statistical 

packages . Chi-square (x ') test, was calculated to detect 

statistically significant differences. Odds ratio was 

used to measure the degree of association. A probability 
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of < 0.05 was considered to be significant. Data are 

presented in the form of frequency and contingency 

tables. 

9. ETHICAL CONSIDERATIONS : Before obtaining a verbal 

consent from the patients involved in the study, the 

following information was given to the patient: First· an 

explanation was given about the importance of the study 

and why the test has to be carried out . They were told 

that procedures are safe and sterilized disposable 

needles and tubes (vacuutainer) will be used. In 

addition, they were informed that the tests will be 

carried out in a laboratory with a high quality of 

services, confidentiality will be maintained and only 

codes will be u sed instead of names. Finally the were 

told that they have the right to refuse. 

For those who needed to know the HIV test results 

counsel lors were arranged in the three hospitals involved 

in the study. All smear positive pa tients were given 

health education and were started on anti-tuberculosis 

treatment. 
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RESULTS 

A total of 418 smear positive pulmonary tuberculosis 

patients were enrolled in the study between October 10, 

1994 and January 20, 1995. Of the se, sputum cultures 

were positive in 338 (80.9%) specimens. The rest were 

either contaminated or did not show growth . The 

characteristics of the 80 patients with contaminated or 

negative cultures showed no significant differences with 

those with positive cultures. Of the 338 culture 

positive cases involved in the analysis , 195 (57.7%) were 

males while 143 (42.3 %) were females. The mean age was 

27.7 years with a standard deviation (SD) of 10.5 years 

and an age range of 7-70 years. 52.1% were rural 

patients and farmers constituted 50.9% of the total. 

58.9% of the patients have come from different districts 

of East Hararge, Dire Dawa and Ogaden regions. The 

remaining 41.1% were from the same district which 

includes Harar town and vicinity, l ocaced within 50 

Kilometres from the tuberculosis centre (Table 1 ) . Of 

the total culture positive patients 86 (25.4% ) have had 

history of previous anti-tuberculosis treatment, while 

252 (74.6%) denied previous history of treatment with 

anti-tuberculosis drugs. 

The overall resistance to one or more anti­

tuberculosis drugs was 37.3% (126/338). Resistance to one 

or more anti-tuberculosis drugs was 32 .5% (82 / 252 ) in 
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t hose who denied previous treatment ( initial resistance ) 

and 51.2% (44 / 86 ) in those who had previous treatment 

(acquired resistance) (table 2). No statistically 

significant association was found between drug resistance 

and socio-demographic factors: age, sex, address (rural 

or urban), area of residence, ethnicity and level of 

education. Although a higher percentage (40.6% , 28/69) 

of drug resistant cases were HIV positive; as compared to 

36.4% (98/269) in HIV negatives, the association was not 

found to be statistically significant (OR = 0.89, 95% CI= 

0.54,1.47) Previous history of anti-tuberculosis 

treatment was found to be an important predisposing 

factor for drug resistance (OR = 2.13, 95% CI = 

1.25,3.64) p<0.005. 

The distribution of drug resistance (initial and 

acquired) was further elaborated by type of drugs, and 

their combinations (table 3 ) . Resistance was described as 

single, double and triple drug resistance. In this study 

resistance to streptomycin, isoniazid and the combination 

of isoniazid + streptomycin, isoniazid + rifampicin was 

significantly higher among old cases than new cases. 

The rela t ionship between initial resistance and 

selected risk factors which include socio -demographic 

factors is shown in table 3. No statistical l y 

significant association was found between initial anti­

tuberculosis drug resistance and socio-demographic 
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factors : sex, address (rural or urban), area of residence 

(in-district or out-district) and crowding. Although not 

significant, an increasing trend of drug resis tance was 

observed with increased age (p for trend = 0.56). The 

proportion of patients who were drug resistant was higher 

in HIV negatives (72/208; 34.6%-) as compared to HIV 

positives (10/44; 22.7%-). The association was not found 

to be statistically significant (OR=0.56, 95%­

CI=0.24,1.26). Table 5 shows the relationship between 

acquired drug resistance and selected risk factors . There 

was no significant association between drug resistance 

and sex (OR = 0.90, 95%- CI = 0.35,2.30). The proportion 

of drug resistance was lower in urban (46.0%-) than rural 

(58.3%), but the association was not found to be 

significant (OR = 0.61 CI = 0.23,1.59). When HIV status 

was analyzed for secondary drug resistance, HIV positive 

tuberculosis patients were found to be 3.5 times at risk 

in having drug resistance than HIV negatives. The 

association was found significant (OR = 3.46, 95% CI 

1. 13,10.1 ) P < 0.05. Ai though not significant, HIV 

positives were more defaulters (9/15; 64. 3%-) than HIV 

negatives (15/37 ; 40 . 5%-) (OR=2.64, CI= 0.63,11.94). 

Although not significant, higher prevalence of drug 

resistance was observed in treatment failures (12 / 21; 

57 .1% ) and relapse cases (8/14; 57.1%) than defaulters 

(24 / 51; 47. H) . 
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Table 1 Characteristics of the study population, 
Eastern Ethiopia, 1994 / 95 . 

variable number 
(N=338) 

Age 
7-14 18 
15-29 171 
30-44 123 

45+ 26 
Sex 

male 195 
female 143 

Ethnicity 
Oromo 216 
Amara 86 
other 36 

Address 
rural 176 
urban 162 

Education 
do not read or write 203 
read and write 3 
formal education 13 2 
Family income (Birr) 

<105 288 
105-300 37 
>3 00 13 

Crowding index 
1-2 . 99 
3-5 

Previous 
treatment 

ye s 
no 

HIV status 
positive 
negative 

84 
122 
132 

86 
252 

69 
269 

percent 

5.3 
5 0 . 6 
36.4 

7 . 7 

57.7 
42.3 

63.9 
25.4 
16.7 

52.1 
58.9 

60.1 
0.9 

39.0 

85.2 
10.9 

3 . 8 

24.9 
36.1 
39.1 

25 . 4 
74 . 6 

20.4 
79 . 6 
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Table 2 The distribution of anti-tuberculosis drug 
resistance in selected risk factors, Eastern 
Ethiopia, 1994/95. 

Resistance 
pop 

to one or more drugs 

factor (n) 

Age (yr) 
7 -14 
15-29 
30-44 
45+ 
Sex 

female 
male 

Address 

18 
171 
123 

26 

143 
195 

urban 162 
rural 176 

Ethnicity 
Oromo 216 
Amhara 86 
other 36 

Education 
illiterate 203 
read & write 3 
formal educ 132 
Previous 
treatment 

no 
yes 

HIV status 
negative 
positive 

Contact 
history 
yes 
no 

Total 

2 5 2 
86 

269 
69 

110 
228 

338 

resistant 
n (%) 

8 (44.4) 
57 (33.3) 
50 (40.6) 
11 (42.3) 

51 (35.7) 
75 (38.5) 

54 (33.3) 
72 (40.9) 

79 (36.6) 
34 (39.5) 
13 (36.1) 

79 (38.9) 
2 (66.6) 

45 (34.1) 

83 (3 2.9 ) 
44 (5 l.2 ) 

98 (36 .4 ) 
28 ( 4 0 . 6) 

4 3 (39 . 1 ) 
82 (36 . 0) 

126 (37.3) 

OR (95% CI) P ( trend ) 

l' 
0.63 (0.2 1,1. 85) 
0.86 (0.29,2.58) 
0.95 (0.48,1.89) * 

1" 
l.13 (0 .70,1.18) 

1" 
1.38 (0 . 87,2 .2 1) 

1" 
1.02 (0.63,l.62) 
0.88 (0.51,1.62) 

1" 
l.71 (0.20,12.88) 
1 .96 (0.22,15.01) 

1" 
2.13 (l.25,3.64) 

l ' 
l.19 (0.67,2 . 21) 

l' 
0 .8 8 (0 .54,l.44 ) 

Note: Formal education means elemencary, high school, 
12+ 

* = Trend was not found statistically significant 

(P = 0 .39 ) 
OR = Odds Ratio 
CI = Confidence Interval 
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drug (s) 

One drug 
H 
Th 
E 
SM 
R 

Two drugs 
H+Th 
R+H 
SM+H 
SM+Th 
R+SM 
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The distribution of single, double 
and triple drug resistance, Eastern 
Ethiopia, 1994/95. 

Resistance 
Initial (N=252 ) Acquired (N=86 ) 

n(%) n(%) 

82(32.5) 44 (51.2) 
54 (21. 4 ) 38(44.2) 
1:6(6 .3) 7 (8.1) 

1 (0.4) 0 (0 .0) 
51(20.2) 27(31.4) 
4(1.6) 5(5.8) 

35(13 . 9) 26(30 . 2) 
11(4.4) 5(5.8) 
1(0 . 4) 3 (3 . 5) 

25(9.9) 20(23.2) 
3(1.2) 2(2.3) 
1 (0.4) 3(3.5) 

Three drugs 4(1.6) 2 (2.3) 
H+Th+SM 4(1.6) 2(2.3) 
R+SM+Th 0(0 . 0) 2 (2 . 3) 
R+SM+H 0(0.0) 0(0.0) 

Resistance to 
one or more 82(32.5) 44 (51.2) 

Note: H=isoniazid, Th=thiacetazone, E=ethambutol , 
SM=streptornycin, R=rifarnpicin 
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Table 4 The relationship of initial drug resistance 
with selected risk factors, Eastern Ethiopia, 
1994/95. 

Resistance to one or more drugs 
factor pop n (%) OR ( 95% el) p (trend) 

Age (yr ) 
7-14 15 5 (33.3) l' 
15-29 126 38 (30.2) 0.86 (0 .25,3.14 ) 
30-44 92 34 (36 . 9) 1.17 (0 .3 3 ,4.34 ) 

45+ 19 6 (42.3) 0.92 (0.17 , 9 . 94) * 
Sex 

female 103 30 (29 . 1) I' 
male 149 52 (35 .0) 1. 34 (0.75,2.40) 

Address 
rural 140 51 (36.4) l' 
urban 112 31 (27.7) 0.67 (0.37, 1.19 ) 

Residence 
out-distr. 146 52 (35.6) I' 
in-distr. 106 30 (28.3) 0 .71 (0.40,1.15) 

HIV status 
negative 208 72 (34.6) l' 
positive 44 10 (22.7) 0.54 (0.23,1.24) 

Contact 
history 

no 167 52 (31.1) l' 
yes 85 30 (35.3) 1. 21 (0.67 , 2.17) 

Crowding 
1-2.99 114 41 (36 . 0) 1. 46 (0 .68,3.15) 
3-5 84 26 (3 1. 0) 1.17 (0 .51,2.65 ) 
>5 54 15 (27.8) l' 

Total 252 82 (32.5 ) 

Note : * = Trend was not f ound statistically 
significant (p = 0 .56 ) 

I' = Referent category. 
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Table 5 The association of acquired drug resistance 
with selected risk factors. Eastern Ethiopia, 
1994 / 95 . 

Resistance to one or more drugs 
factor pop n(% ) OR (95% el ) p (trend) 

Age 
7 - 14 
15-29 
30 -44 

45+ 
Sex 

female 
mal e 

Address 

3 
45 
31 

7 

40 
46 

rural 36 
urban 50 

Residence 
out-distr . 53 
in-distr . 33 
Crowding 

1-2.99 29 
3-5 37 
>5 20 

HIV status 
negative 61 
positive 25 

Contact 
history 

no 61 
yes 25 

Treatment 
status 
defaulter 51 
failure 21 
relapse 14 

Total 86 

3 (100. 0 ) 
20 (44 . 4) 
16 (51. 6) 

5 ( 71.4 ) 

21 (52.5) 
23 (50.0) 

21 (58.3) 
23 (46.0) 

26 (49 .1 ) 
18 (54 .5) 

14 (48.3) 
20 (5 4.1) 
10 (50 .0 ) 

26 (42.6) 
18 (72.0) 

31 (50 . 8) 
13 (5 2 . 0) 

24 (47 .1 ) 
12 (57 .1 ) 

8 (57 .1 ) 

44 (51. 2) 

I" 
0.27 (0.0 1,3 .29) * 
0.36 (0 .01,4.67 ) 
0 . 83 (0 . 02,25 . 79) 

I " 
0.90 (0.35,2.30) 

I" 
0.61 (0.23,1.59) 

I" 
1.25 (0.47,3.30) 

1" 
1.26 (0.43,3.75) 
1.07 (0.29,3.91) 

l' 
3.46 (1.13,10.91) 

I" 
1.05 (0 .3 7 , 2 . 94) 

I " 
1.50 (0. 48,4. 73) 
1.50 (0 .39,5.80 ) 

Note: * = Trend was not found statistically 
significant (p = 0 . 49 ) 

I" = Referent category. 
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DISCUSSION 

In this study the prevalence of initial resistance 

(32 .5% ) and acquired resistance (51.2%) were high. 

History of previous anti-tuberculosis treatment was the 

single most important predictor of anti - tuberculosis 

resistance. Acquired resistance was found to be 

significantly associated with drug resistance. The HIV 

seroprevalence among smear/culture positive cases was 

20.4% . 

In order to increase the validity the study and 

minimize sources of bias a three day training was given 

to the interviewers. For the interview nurses were used 

in the three hospitals. A closed ended questionnaire was 

twice pretested and used after necessary corrections were 

made. Supervision of both the interviewers and the 

laboratory technicians was made on the spot. Laboratory 

procedures were handled and supervised by senior 

laboratory technicians . A microbiologist was involved in 

supervising and directing the laboratory activities at 

the National Research Institute of Health . The p o tency o f 

the sensitivity drugs was pretested and WHO guidelines 

were adhered throughout. All smear positive cases 

attending the out patient departments o f the three 

hospitals were involved and the s ame reagent from the 

same manufacturer was used for acid fast staining. 

The high prevalence of acquired resistance in this 
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study is in agreement with the studies done at Addis 

Ababa tuberculosis centre in 1978 (46%) and 1992 (46% ) 

(40 ,46 ) . The prevalence of initial resistance (32 . 5%) was 

particularly higher as compared to the previous studies 

done in this country which ranged between 7 . 5% and 15% 

(41-42 ) . This may not be surprising. It is most likely 

because of the high defaulter rate, shortage of anti­

tuberculosis drugs in the government sector, availability 

of anti-tuberculosis drugs in the open market which are 

smuggled from the neighbou ring countries, unsupervised 

treatment and the wide practice of inappropriate 

prescriptions made by the private c l inics in this area. 

War, displacement, drought, and frequent population 

movements with disruption of health infrastructure might 

have contributed to the high prevalence in this study. 

The fact that initial resistance has increased compared 

to the previous reports indicates the need to take an 

immediate action before the problem of drug resistance 

becomes a big problem. Although initial and acquired 

resistance to rifampicin were low (1.6%, 5.8% 

respectively), no rifampicin resistance was reported 

previously in Harar region (42) . This shows that 

resistance to rifampicin is increasing. In addition, the 

high resistance to isoniazid in both new and old cases of 

tuberculosis and the presence of multiple drug resistance 

in 3.5% of old cases denotes that further delay in 
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implementing the introduction of short course 

chemotherapy with adequate supervision may endanger the 

control of tuberculosis (26). 

Initial resistance to streptomycin is higher when 

compared to the previous reports (40 - 43) . This may be due 

to the wide-spread abuse of streptomycin in this area. 

Sputum smear examinations are not routine in many of the 

health facilities. Therefore, patients are started on 

standard regimen empirically. The frequent shortages of 

streptomycin that were observed have led to the increased 

cost of streptomycin (3 Birr per 1 gram of streptomycin) 

in the area. A total of 360 Birr was required for 

finishing the two months course of streptomycin and this 

could not be afforded by many patients (Mitike G., Health 

Profile of Region 13. 1994). 

Previous history of anti-tuberculosis treatment was 

the major risk factor for drug resistance. This agrees 

with several reports from different parts of the world 

(11 ,24 ) . 

This study revealed that one of five infectious 

cases of tuberculosis is HIV positive . Although a lower 

result was obtained, it is quite comparable to the report 

from Shashemene (southern Ethiopia ) (39). It has been 

postulated that HIV infected pulmonary tuberculosis 

patients tend to be smear negative with lower bacillary 

load and hence are said to be less infectious (2,35 ) . 



38 

This study adds to the growing body of evidence that HIV 

positive patients are equally as infectious as HIV 

negatives (17,18,25). WHO has estimated that one out of 

seven of all types of tuberculosis patients will be co­

infected with HIV at the end of this century (11). In 

this study, this rate has already been surpassed. Thus, 

the HIV!TB epidemic will have a major impact on public 

health activities and on the health budget of Ethiopia. 

Resul ts are equivocal on the association between 

initial drug resistance and HIV infection in studies done 

in Cote d' Ivoire, Zambia and Kenya (33,47,48). However, 

in this study, as found in several studies in the USA 

(11,24,49), the overall proportion of drug resistant 

isolates of mycobacterium tuberculosis was found to be 

higher (though here not significantly so) in HIV positive 

patients than HIV negative patients. 

Although the proportion of overall resistance showed 

no significant difference, acquired resistance was found 

to be significantly higher among HIV positive than HIV 

negative patients while initial resistance showed no such 

difference. It is a paradox that drug resistance was 

lower (22 . 7%) among those HIV positive new tuberculosis 

patients than HIV negative new tuberculosis patients 

(34 . 6%) On the contrary, the prevalence was higher 

(72.4%) among HIV positive than HIV negative (42.6%) old 

cases of tuberculosis. It is possible that more HIV 
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positive tuberculosis patients with previous history of 

anti-tuberculosis treatment may tend to come to the 

tuberculosis centre than new HIV positive tuberculosis 

patients who may visit other hospitals or health 

institutions first. This is because they are already 

aware of tuberculosis · and would preferably go to the 

tuberculosis centre where they have their treatment 

cards. On the other hand, there are different 

explanations concerning drug resistance and HIV 

infection . It has been postulated that since most adults 

are exposed to Mycobacterium tuberculosis in developing 

countries, HIV induced immunosuppression may favour the 

reactivation of the more virulent organisms. Therefore, 

HIV infected patients with resistant isolates of M. 

tuberculosis may more easily progress to clinical disease 

than immunocompetent patients. In the USA they were able 

to demonstrate that HIV-infected patients with treated 

or cured tuberculosis might have subsequent episodes of 

tuberculosis either as a result of reactivation or 

through exogenous reinfection with resistanc 

mycobacterium tuberculosis (50-53 ) In Kenya, it was 

shown that recurrence of drug resistance was higher in 

HIV positive patients who were put on standard regimen 

than short course chemotherapy which contained 

rifampicin. In our study no resistance was documented for 

the short course regimen which contained rifampicin (see 
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table 3) From the Kenyan study, it was also suggested 

that the risk of defaulting may be higher in HIV positive 

than HIV negative patients (48) . Although not 

significant, HIV positive patients were more defaulters 

64.3% (9 / 14) than HIV negative 40.5% (15 / 37) patients. In 

any case , the finding of this study suggests that an 

accelerating drug resistance may occur in Ethiopia due to 

the poor control of tuberculosis and due to the HIV 

epidemic. This needs to be addressed in the short term. 

Further longitudinal study is required to elaborate and 

ascertain the impact of HIV infection and on the spread 

of drug resistant tuberculosis in Africa, particularly in 

this country. 

Previous studies have shown that both initial and 

acquired resistance can be lowered by implementing the 

WHO recommended tuberculosis control programme (Directly 

Observed Therapy ) (11,17,54,55). Therefore, there is 

still hope to control the problem of drug resistance in 

this country as long as we are able to implement 

treatment under supervision . 

Limitations of the study: One of the limitations of this 

study is that the results may not be generalizable at the 

national level since national drug resistance surveys 

require se l ection of health institutions by simple random 

sampling method. In addition, the fact that it is a 

hospital based study might further limit generalizability 
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(external validity ) i.e. pulmonary tuberculosis patients 

who seek treatment in rural hospitals, health centres, 

clinics, or private clinics in the area or those who did 

not seek treatment were not considered. This may inflate 

the finding in our study since many patients with 

sensitive tubercle bacilli might get treatment in other 

health institutions. Nevertheless, the presence of this 

tuberculosis centre (as one of the three tuberculosis 

centres) for the last thirty years might have reduced the 

problem of generalizability since the people in the area 

are quite aware of the services given by this 

ins titution, and patients are drawn from all parts of the 

surrounding area. Therefore, it is more likely that the 

resul ts are appl i cable in this part of the country. Above 

all, it will be very difficult to draw any important 

conclusion without involving this tuberculosis centre. 

From the findings, one can say that a larger sample 

size may be required to detect a significant difference 

between HIV seropositive and HIV seronegative smear 

positive tuberculosis patients. Nevertheless, with the 

above limitations, the findings of this study will be 

useful for planners ( involved in tuberculosis control 

programme), for heal th professionals involved in the 

treatment of tuberculosis patients and for those 

interested in further study of drug resistance and HIV 

infection. 
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CONCLUSION 

There is a high prevalence of initial and acquired 

anti-tuberculosis drug resistance in this hospital based 

study. It is likely that a similar pattern would be 

demonstrated in the different parts of the country where 

there are similar tuberculosis treatment centres. The 

burden on the public health services is shown by the fact 

that there is one HIV infected tuberculosis patient for 

every five infectious cases of tuberculosis; this 

indicates that as well as HIV negative tuberculosis 

patients HIV positive pulmonary tuberculosis will be an 

important source of infection. Apart from the poor 

control of tuberculosis, the HIV epidemic may enhance the 

spread of anti-tuberculosis drug resis t ance. 
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RECOMMENDATIONS 

(1) There is a need to conduct a periodic anti­

tuberculosis drug resistance survey in order to 

assess the level and the pattern of initial drug 

resistance. 

(2) An alternate strategy of tuberculosis control is 

required such as treatment under supervision and 

the introduction of short course chemotherapy . The 

supply of anti-tuberculosis drugs and reagents 

should be dependable. Along with this, the 

availability of anti-tuberculosis drugs in the open 

market should be controlled. 

(3 ) The danger of the spread of 

tuberculosis and the burden of 

should be clearly demonstrated 

drug resistant 

HIVjTB epidemic 

to the political 

leaders, the community and the health 

professionals. 

(4 ) Treatment guidelines concerning patients infected 

with drug resistant strains should be prepared and 

distributed to the health institutions involved in 

the treatment of tuberculosis. 
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QUESTIONNAIRE 

INSTRUCTION: After getting a verbal consent from the 

patient please fill all the information needed. 

Collected information should be kept confidential. 

Date -- / - / -- 87 E.C. 

Name of the interviewer ................ .. .... . . 

Signature .................... ....... .......... . 

Socio-demographic 

Name of the patient ....... .. . ..... ...... . 

Cod e number / .. . / . .. / ... / 
Card number 

1. Age / ... / ... / 

2. Sex: (1) M (2) F 

3. Address: 

( 1) Town/ Woreda ..... . ............. / ... / .. . / 

(2) Kebele/P. A/ ..... .. .............. / .. . / . .. / 

(3) House number / . .. / . .. / ... / ... / 

(4) Religion: (1) Muslim (2) Christian 

(3) Others (specify ) .. .. . . 

5 . Ethnicity: (1) Oromo (2) Amhara 

(3) Adere (4) Tigre 

(5 ) Somali 

(6 ) Others (specify) .. . .. . . . . . 



6. Literacy: 

53 

(1 ) can not read or write 

(2) can read news paper 

(3) can write a letter 

(4) can read and wri t e 

7. Educational back ground: Last grade completed? 

8 . 

(1 ) No school 

(2 ) Elementary / ... / ... / 

(3 ) Secondary / ... / ... / 

(4 ) Above secondary / ... / . .. / 

Occupation: (1) farmer 

(2 ) government employee 

(3 ) merchant 

(4 ) student 

(5 ) house wife 

(6 ) driver 

(7 ) sex worker 

(6 ) ex-soldier 

(9 ) others (specify ) . . . ... .. . 
9. Marital status: 

(1) married 

(2) single 

(3) widowed 

(4 ) di 'fOrced 

( 5) Other (specify) 

+ 
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10. Economic standard (Average family income per 

month ) : (1 ) < 100 Birr 

(2) 100 - 300 Birr 

(3) 301 - 500 Birr 

(4) > 500 

11. Number of family members living together: / ... / . . . / 

12. Number of rooms in the housing: / ... / . .. / 

Medical his t ory 

13 . History of previou s treatment for tuberculosis? 

(1) Yes (2) No (3) Do not remember 

If yes, fill quest i ons 14 - 1 7 

14 . Type of treatment taken ? 

(1) Ta b lets (2) I n jections (3) Both 

15. Duration of treatment taken? / ..... . .. /weeks 

16. When did you get treatment? 

(1 ) / ... / ... / months back 

(2) / ... / ... / years ago 

17. Where d id you get the treacment? 

(1) TB Centre 

(2) In hospital 

(3) In a Health Cent re 

(4 ) In a government clinic 

(5) In a private cl inic 

(6) Other (spec ify ) .. . . ....... . . . ... . 
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18. Do you have other respirato ry disease o t her than 

tuberculosis? 

(1) Yes (2) No 

If yes , fill questions 19 - 21 

19. Type of treatment taken? 

(1) Tablets (2) Injections 

(3) Other (specify) .. . ... . .... . .. . 

20. Duration of treatment taken? / ..... .. / weeks 

21. How d i d you take it? 

(1) Daily (2) when sick 

(3) Other (specify) . ............... . ..... . ... . 

22. His t ory of contact with a patien t with cough? 

(1) None 

(2) There is history of contact with a chronic 

cougher 

(3) There is history o f c ontact with a known 

tuberculosis patient 

If the answer is 2 or 3 for the above 

question, fill questions 23 - 24 

23. Where did you live together? 

(1) At working place (2) same compound 

(3 ) same house (4 ) same room (5) same bed 

24. Fo r how long did you live together? .. . .... months 
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25. depending on the above information, the patient 

is ? 

(1) new (2) defaulter (3) relapse 

failure (5) chronic 

(4) treatment 

26. If the answer given for question number 25 is 2 

i.e. if the patient is a defaulter, what are t he 

reasons for defaulting? 

(1) I became well 

(2) Drugs were not available in the treatment 

centre 

(3) Drugs were not available in the private 

pharmacies 

(4) Could not afford to buy the drugs 

(5) I did not know that I have to come back for 

follow up 

(6) The drugs did not help me 

(7) The treatment centre is too far ( >10 

kilometres from the village) 

(8) I could not resist the bad effects of the 

drugs such as vomiting, skin rash, abdominal 

discomfort, etc 

( 9 ) Other ...... specify. 

27. What are the sources of information for question 

number 25 ? 

(1) from the patient only (2) from patient card 

(3) from both 
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28 . Do you know the duration of TB treatment? 

( 1) No 

(2) < 10 months / inadequate / 

(3) > 10 mont hs /adequate/ 

Note: If the patient could not remember the type of 

treatment taken, try to help him or her by showing him or 

her a streptomycin vial and othe r anti-tuberculosis 

drugs. 

Name o f supervisor ................ . ... .... . 

Signature ... ... . ........ Date / ... / . . . f ... f 
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LABORATORY REPORT 

Acid Fast Staining Result 

1. Code number of the sputum I ... 1 ... 1 ... 1 

2. First smear positivity grading? 

(1) + = scanty 

(2) ++ = moderate 

(3) +++ = many 

3. Second smear positivity? 

(1) negati ve 

(2) + = scanty 

(3) ++ = moderate 

(4) +++ = many 

HIV status of the patient 

4. Code number of blood sample I ... 1 ... 1 ... 1 

5 . First screening result? (1) positive 

(2 ) indeterminate (3) negative 

6 . Confirmatory result? (1) positive (2) negative 

Culture and sensitivity result 

7. Code number of culture 

8. Culture result? 

( 1) pos i t i ve (2) negative 

9. Resistant to Isoniazid? 

(1) Yes (2) No 

10 . Resistant to Rifadin? 

(1) Yes (2) No 



11. Resistant to Thiacetazone? 

(1) Yes ( 2 ) No 

12. Resistant to Ethambutol ? 

( 1 ) Yes (2 ) No 

13 . Resistant to Streptomycin? 

( 1) Yes (2 ) No 

Name of Laboratory technician . . . . ..... .. .. ...... ... . 

Signature ............. . . . . . .......... .. ....... ... . 

Date of report / ... / ... / ... / 

Name of supervisor ....... . ......... ...... .... . ... . 

Signature ...... . ......... . 

Date / ... / ... / ... / 
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